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LEPADOMORPH AND VERRUCOMORPH BARNACLES 
(CIRRIPEDIA) OF FLORIDA AND ADJACENT WATERS 

WITH AN ADDENDUM ON THE RHIZOCEPHALA 

Norman E. WEIsBorRD 
Department of Geology 

The Florida State University 

ABSTRACT 
Fifty-eight species of barnacles belonging to the families Heteralepadidae 

through Verrucidae are described, compared, and illustrated, and their ranges 
and geographic distribution recorded. This report covers the same region as two 
previous ones (Weisbord, 1975, 1977), and all three constitute a catalogue of 
most of known non-balanomorph species of Cirripedia except those of the order 
Ascothoracica. Because of the location and unique configuration of Florida, 
the area of these reports includes not only that state, but also the surrounding 
waters of the Gulf of Mexico, the Western Atlantic Ocean, and the Caribbean 
Sea. Illustrations of all available type species are reproduced herein to facilitate 
comparison with synonymous species, some of which may prove to be distinct. 
Three of the species discussed have been reported as fossils, but only one has 
been confirmed as such. This is Verruca stroemia (O. F. Miller) which, in ad- 
dition to its wide distribution in present seas, is recorded from middle Miocene 
to Pleistocene age strata in Europe. 

Five of the six species discussed in the Addendum should be added to the 
inventory of Rhizocephala listed in Weisbord (1975). 

INTRODUCTION 

This, my third report dealing with the non-balanomorph 
barnacles of the Florida region, is concerned with the individual 

species within the families Heteralepadidae, Lepadidae, Oxynaspi- 

didae, and Poecilasmatidae, in the suborder Lepadomorpha, and 

within the family Verrucidae in the suborder Verrucomorpha. 

The two previous papers (Weisbord, 1975, 1977) dealt with 

the barnacles of the orders Acrothoracica and Rhizocephala and with 

the Scalpellidae of the suborder Lepadomorpha. Thus, with the com- 

pletion of the present paper, most of the living species of non-bal- 

anomorph cirripeds in the greater Florida region, with the exception 

of the order Ascothoracica, have now been annotated, described, 

and illustrated. In substance the work constitutes a catalogue of 

the known species within the area and purview of the investigation. 

The region encompassed is large, including Florida proper, the 

Gulf of Mexico, the Western Atlantic Ocean, and the Caribbean Sea. 

Like many other cirripeds, the lepadomorphs and verrucomorphs 
may be widely dispersed, and this geographical range, coupled with 
their relatively short geologic life-span, make barnacles excellent 
stratigraphic markers where they are preserved as fossils. However, 
of the 58 species discussed in this work, only three have been re- 
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corded as fossils. Verruca stroemia (O. F. Miiller) has not been docu- 
mented as living or fossil within the subject area but its eventual 

discovery therein is remotely possible. The fossil occurrences of V. 
stroemia are in Europe: in the middle to upper Miocene of Italy; 

the lower to middle Pliocene of Italy and Sicily; the middle to upper 

Pliocene of England and Italy; the upper Pliocene of Italy; and the 
Pleistocene of Scotland, England, Norway, and Italy. Lepas hill 

(Leach) was reported as a fossil from Pliocene deposits near Mes- 

sina, Sicily. The type of this taxon, a single tergum, was destroyed 

in the Messina earthquake of 1908, but Withers (1953), noting, on 

an illustration of the type, a difference in the orientation of the 

growth lines, doubted that the destroyed tergum belonged to L. 
hill. Lepas anatifera Linnaeus was reported as a fossil from the 

lower Miocene of New Zealand, but Withers (1953) suggested that 

this might well be the endemic L. harringtont Laws. 
The present work is based nearly entirely on published material, 

the sources of which are given under References Cited. Most of the 

holotypes as specified by the original authors are reproduced herein, 

as are those of species judged synonymous by later taxonomists. My 
own views concerning the validity of the synonyms are expressed 

in the body of the work. 

I wish to acknowledge with thanks the help given me by Henry 

R. Spivey of the Florida State University Department of Biological 
Science, for his garnering of important items of literature, and by 
Peter R. Hoover of the Paleontological Research Institution for his 

painstaking editorial supervision. 

ABBREVIATIONS OF TYPE REPOSITORIES 

ANSP Academy of Natural Sciences, Philadelphia, Pennsylvania. 
USNM National Museum of Natural History, Washington, D.C. 

BATHYMETRIC, GEOGRAPHIC AND STRATIGRAPHIC 
RANGES OF SPECIES 

Species Depth range Distribution 
(meters) 

Family HETERALEPADIDAE 

Heteralepas belli (Grvuvel) Coastal waters Cuba 
Heteralepas cornuta (Darwin) 90 - 4315 Caribbean, W. Atl., E. Atl., 

Indian O., E. Pacific 
Heteralepas cygnus Pilsbry ? Monterey, Calif.; West 

Indies? 

— 
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Heteralepas lankesteri 
(Gruvel) 

Paralepas americana Pilsbry 

Family LEPADIDAE 

Lepas anatifera Linnaeus 

Lepas anserifera Linnaeus 
Lepas hillit (Leach) 

Lepas pectinata Spengler 

Lepas (Dosima) fascicularis 
Ellis and Solander 

Conchoderma auritum 
(Linnaeus) 

Conchoderma virgatum 
(Spengler) 

Family OX YNASPIDIDAE 

Oxynaspis celata hirtae 
Totton 

Oxynaspis floridana Pilsbry 
Oxynaspis gracilis Totton 
Oxynaspis patens Aurivillius 

Family POECILASMATIDAE 

Poecilasma inaequilaterale 
Pilsbry 

Poecilasma inaequilaterale 
breve Pilsbry 

Poecilasma kaempferi litum 
Pilsbry 

Poecilasma kaempferi 
novangliae Pilsbry 

Megalasma (Glyptelasma) 
annandalei Pilsbry 

Megalasma (Glyptelasma) 
gracilius Pilsbry 

Megalasma (Glyptelasma) 
hamatum Calman 

Megalasma (Glyptelasma) 
subcarinatum Pilsbry 

Megalasma (Glyptelasma) 
rectum Pilsbry 

Octolasmis americanum 
Pilsbry 

Octolasmis antiguae 
(Stebbing) 

Octolasmis brevis Pearse 
Octolasmis dawsoni Causey 
Octolasmis forresti 

(Stebbing) 

92 - 1497 

74 - 147 

Pelagic 

Pelagic 
Pelagic 

Pelagic, but 
found on 
sponge in 
Adriatic 
Pelagic 

Pelagic 

Pelagic 

? 

92 - 110 
? 

125 - 135 

22 - 2012 

852 

313 

357 - 1596 

1436 

454-945 

368 - 3778 

2860 - 2957 

2860 - 2957 

1593 - 2957 

Shallow water 

Shallow water 

441 - 736 
Shallow water 

Caribbean; W. Atl., on cable 

Florida waters 

All seas, 80°N to 57°S 
Lower Miocene in New 
Zealand? 
Cosmopolitan, 60°N to 35°S 
Cosmopolitan, 60°N to 55°S 
Pliocene in Sicily? 
Cosmopolitan, 61°N to 57°S 
Depth of Adriatic sponge, 
422 m 

Cosmopolitan, 71°N to 57°S, 
Siberia to Cape Horn 
Cosmopolitan, 71°N to 69°S, 
Norway to Deception Island 
Most seas, 66°N to 57°S, 
Iceland to Cape Horn 

West Indies 

Off Palm Beach, Florida 
West Indies 
Near Anguilla Island 

W. Atl., Gulf Mex., E. Atl?, 
Indian O. 

Gulf of Mexico 

Straits of Florida, Gulf of 
Mex. 

Western Atlantic 

W. Atl., off South Africa 

W. Atl., Caribbean 

W. Atl., Caribbean, Pacific 
O., Indian O., Australia, 
Cuba? 
Western Atlantic 

Western Atlantic 

Western Atlantic 

Caribbean, on palinurids 

Bahamas, on mud crabs 
Florida waters, on crabs 
Caribbean, Gulf of Mexico 
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Octolasmis geryonophila 412 - 1861 
Pilsbry 

Octolasmis hoeki (Stebbing) +10- +30 

Near shore to 

457 
Near shore to 

30 
Shallow water 

Octolasmis lowei (Darwin) 

Octolasmis miilleri (Coker) 

Octolasmis prototypus Pilsbry 

Octolasmis sinuata (Pearse) ? 
non Aurivillius 

Octolasmis uncus Pearse Shallow water 
Pagurolepas conchicola 201 - 256 

atlantica Keeley and 
Newman 

Family VERRUCIDAE 

Verruca alba Pilsbry 83 - 386 

Verruca alba barbadensis 195 
Pilsbry 

Verruca alba caribbea Pilsbry 276 
Verruca calotheca Pilsbry 315 - 832 

Verruca calotheca flavidula 92 - 961 
Pilsbry 

Verruca calotheca heteropoma 517 
Pilsbry 

Verruca entobapta Pilsbry 508 - 808 
Verruca floridana Pilsbry 74 - 276 

Verruca nexa Darwin 61 
Verruca stroemia (O. F. Shore to 2439 

Miller) 

Verruca tarasovi Zevina 1230 - 1700 
Verruca xanthia Pilsbry 519 - 798 
Verruca xanthia insculpta 508 - 809 

Pilsbry 
Verruca (Altiverruca) 3145 

bicornuta Pilsbry 
Verruca (Altiverruca) 2844 - 3182 

darwini Pilsbry 
Verruca (Altiverruca) 38-1895 

gibbosa Hoek 
Verruca (Altiverruca) hoeki 496 

Pilsbry 
Verruca (Altiverruca) 3253 - 3494 

rathbuniana Pilsbry 
Verruca (Cameraverruca) 809 

euglypta Pilsbry 
Verruca (Metaverruca) 

coraliophila Pilsbry 
366-798 (?) 

W. Atl., Gulf of Mexico, 
Carib., off India, off Japan 
Caribbean, Gulf of Mex., 
Cape Verde Islands, E. Atl. 
In seas from 41°N to 43°S, 
and 48°W to 155°E 
W. Atl., Gulf of Mexico 

Montego Bay (Jamaica) on 
spider crab 
Florida, Australia, SW Paci- 
fic, S. Africa, Egypt, off S. 
Korea, off Japan 
Bahama Islands 
Florida waters 

Western Atlantic 24° -35° N 
and 75° -80°W 

Barbados 

Guadeloupe 
Western Atlantic; Indo- 
malaysia 
W. Atl., Caribbean Sea 

Caribbean Sea 

Western Atlantic 
Off Palm Beach and Key 
West, Fla. 
Cuba; West Indies 
N. European waters, Medit. 
Sea, Red Sea, S. Atlantic. 
Middle Miocene to Pleisto- 
cene of Europe 
E. Pacific off Chile 
Western Atlantic 
Western Atlantic 

W. Atlantic 355 mi. E. of 
N.Y. 
W. Atlantic 39°-41°N and 
66°-69°W 

S. Atl., E. Pacific, Indian O. 

Caribbean Sea 

W. Atlantic; Cape Verde 
Islands 
W. Atl., off Fernandina, 
Florida 
W. Atlantic; Gulf of Darien 
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DESCRIPTION OF SPECIES 

Suborder LEPADOMORPHA Pilsbry, 1916 

Family HETERALEPADIDAE Nilsson-Cantell, 1921 

Heteralepas belli (Gruvel) Pl. 1, figs. 1-3 

Alepas belli Gruvel, 1901, pp. 258-259; 1902b, p. 44; 1902c, pp. 278-282, pl. 
24, figs. 1A, 2, 3, 17-19, 28, 29; 1905, p. 161, fig. 177. 

Heteralepas belli (Gruvel), Pilsbry, 1907, p. 101; Annandale, 1909, p. 
130; Nilsson-Cantell, 1927, p. 760; Newman, 1960c, p. 109. 

Gruvel’s original description (1901) is translated as follows: 

Diagnosis. — Capitulum nearly triangular, with the anterior border almost 
straight. No true dorsal crest, but slightly projecting over the entire length. 
External orifice elongated, narrowed in the upper part but rounded in its 
lower part. 

No scuta. 
Cuticle nearly smooth, with only some irregular wrinkles. Dorsal surface 

absolutely smooth, delimited by a groove. 
Peduncle cylindrical in form, separated from the capitulum by a slight 

contraction of the capitulum. 
Caudal appendages with fifteen articles. 
Internal rami of the fifth and sixth pairs of cirri atrophied, each bearing 

twenty-seven articles. 
Habitat. — Coasts of Cuba. 
This species, dedicated to Professor J. Bell of the British Museum, is close 

to 4. Lankesteri, A. Gruvel. 

Further descriptive details and excellent illustrations were pro- 
vided by Gruvel (1902c) in which he stated that the capitulum of 

the type was 25 mm long and 16 mm wide and the peduncle 32 mm 
long and 9.5 mm wide. 

Type locality. — Coast of Cuba. 

Although the coast of Cuba is the only locality thus far re- 
corded, it is anticipated that Heteralepas belli will be found eventu- 
ally in the waters off Florida proper. 

Heteralepas cornuta (Darwin) Pl. 1, fig. 6 

Alepas cornuta Darwin, 1851, pp. 165-169, pl. 3, fig. 6; Hoek, 1883, pp. 29, 
56-59; Weltner, 1897, p. 239, Gruvel, 1902b, p. 44; 1905, pp. 161-162, fig. 178. 

Heteralepas cornuta (Darwin), Pilsbry, 1907, p. 101; Broch, 1927, pp. 16- 
18, 33, 37, pl. 4, figs. 26-29, text-figs. 3a-c; Nilsson-Cantell, 1938, pp. 2, 18, 27- 
28, as Heteralepas (Heteralepas) ; Kriiger, 1940, p. 2; Newman, 1960c, p. 109; 
Ross, Cerame-Vivas, and McCloskey, 1964, p. 312; Stubbings, 1964a, pp. 103, 
107; 1965, pp. 876, 880; 1967, pp. 231, 239, 307, 312; U.S. Naval Inst. 1967, 
p. 194; Ross, 1975, pp. 17-20, figs. 1a-i. 

The type illustrated by Darwin is about 6 mm long (including 
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the prominence atop the aperture) and 2.6 mm wide (including the 

carinal prominence). However, the largest specimen examined by 
Darwin was half an inch long (12.5 mm) and 0.3 inches (4.5 mm) 

across the capitulum. 
The capitulum is globular, slightly flattened, smooth, translu- 

cent, and destitute of valves. The orifice is small, slightly protuber- 
ant, parallel with the longitudinal axis of the peduncle, with the 

edges sinuous. Three small flexible, horny, irregular prominences 

project from the carinal margin — one at the bottom of the capitu- 
lum, a second about halfway up it, and a third commonly close to 

the orifice. The prominences are imperforate, and vary a little 

in position and character, being either rounded and very small, or 

flattened and prominent; in the membrane under them there are a 

few tubuli with summits roughened by minute points and beads of 
chitin; others, still smaller, are scattered over the whole capitulum. 

The peduncle is short, narrower than the capitulum into which 

it blends insensibly. The peduncle is strongly wrinkled, with a wide 

attachment surface. 

Outer maxillae with the inner bristles divided into two groups; segments 
of the posterior cirri extremely numerous, each with one pair of main spines; 
inner rami of the first and sixth cirri rudimentary. 

Type locality. — Off St. Vincent Island (13°15’N, 61°12’W), 

Windward Islands. 

Florida locality. — Off Fort Lauderdale (26°08’N, 80°08’W), 

water depth 90 meters. 

Other localities. — North Carolina, off Cape Lookout (34°11’N, 

76°08’W), 50 fathoms (91 meters); Eastern Pacific, off Chile 

(28°18’S, 80°02’W), west of Carrizal Bajo and due south of Islas 

de Los Desventurados, 4235-4315 meters (Ross, 1975); Eastern 

Atlantic — Morocco, “Vanneau” sta. 83 (30°27’N, 9°56’10”W), 

depth of water 125 meters, about 18 statute miles west of Agadir 
(30°30’N, 9°30’W); Cape Verde Islands — “Calypso” sta. 91 

(15°34.5’N, 23°11.5’W), 185 meters; Western Africa — Senegal; 

Gorée, attached to the crustacean Paromola cuvieri together with 

the barnacles Trilasmis kaempferi (Darwin, 1851) and Scalpellum 

scalpellum (Linnaeus); between Kayar (14°53’N, 17°09’W) and 

15°30’N, 750 meters, attached to hydroid stem and the bivalve 

Pteria atlantica Lamarck; north of Almadi Point, Cap Vert 
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(14°43’N, 17°33’W), 160-700 meters, attached to hydroid stem; 

Indian Ocean (Nilsson-Cantell, 1938). 

Heteralepas cygnus Pilsbry Plodtig. 4 

Heteralepas cygnus Pilsbry, 1907, pp. 101-103, text-fig. 35, pl. 5, figs. 7, 8, 
12, 13; Annandale, 1909, p. 130; Zullo, 1968a, p. 212. 

Although this species is known only from California, it is in- 

cluded here because of Annandale’s statement concerning a speci- 
men in the Royal Scottish Museum identified as Heteralepas cygnus 

and labeled “Locality unknown, probably West Indies.” 
Pilsbry’s description of the exterior of Heteralepas cygnus was 

the following: 

The capitulum is oval, its width about three-fourths of the length, not 
much compressed, the diameter being about half the length; distinctly dif- 
ferentiated from the peduncle, strongly keeled dorsally, integument transversely 
wrinkled, without hairs or bristles. The orifice is ovate, somewhat exceeding 
one-third the length of the capitulum. The occludent margin below the orifice is 
convex. 

The peduncle is very long, about three times the length of the capitulum, 
cylindric, conspicuously wrinkled transversely, widest near the base, tapering 
slowly to about two-thirds the greatest width at the neck where it joins the 
capitulum. Along its dorsal side a low ridge continues the keel of the capitulum. 

The color is light yellow, sometimes a shade darker, slightly brownish, on 
the peduncle. 

Length of capitulum 23, breadth 18, diameter 12.5 mm. Length of peduncle 
70 mm, breadth near the base 12.5, near the capitulum 8 mm.... 

Type locality. — Monterey, California (36°35’N, 121°55’W). 
Other localities. — West Indies? 

Heteralepas lankesteri (Gruvel) Plo tig: 5 

Alepas lankesteri Gruvel, 1900a, pp. 195-199, pl. 8, figs. 1-11; 1905, p. 163, 
fig. 181. 

Heteralepas lankesteri (Gruvel), Pilsbry, 1907, p. 101; Annandale, 1909, p. 
130; Nilsson-Cantell, 1927, pp. 759-761, pl. 1, fig. 5, text-fig. 7; Newman, 1960c, 
p. 109. 

Gruvel’s original description is summarized, in part, as follows: 

The capitulum is entirely devoid of plates, swollen laterally, and covered 
with a thick, extremely transparent, chitinous envelope ornamented with trans- 
verse folds which are especially numerous near the orifice. There are no dorsal 
crests, but simply a slight continuous ridge extending from the orifice to the 
base of the peduncle. The orifice forms a short tubular duct in which the cirri 
are set. In profile the capitulum is semicircular, the anterior part at the base 
straight and the posterior part regularly curved. The largest capitulum is 20 
mm in height, 18.5 mm in breadth, and 8.5 mm in thickness. 

The peduncle continues from the capitulum without a break. Broad above, 
it contracts and is almost cylindrical toward the middle, then enlarges greatly 
to the base to form its surface of attachment. 
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The cuticle of the capitulum and peduncle is composed of chitinous processes 
separated somewhat irregularly. Some of the processes are wide at their base, 
the summits terminating in three or four pointed branches which are recurved 
and divergent, forming hooks; otlers are shorter and simply conical. These 
processes have nearly the same height in the same zone, the height varying 
from 4.8 microns to 24 microns. Near the middle of each of these zones is a 
sensory bristle receiving at its base a distinct nerve filament which is long and 
slender and terminates in a fine point. The average length of the filaments is 
95 to 100 microns. In general the zone of the many-pointed hooks is surrounded 
by a zone of conical spines, and it is usually also in the zone of hooks that the 
sensory bristle is placed. 

The opening of the capitulum is heart-shaped, and on the median dorsal 
line there is a circular protuberance delimiting a depression and not a true 
canal. 

The mandibles have four strong teeth on their free margin. The inner 
branch of the fifth and sixth pairs of cirri are atrophied and unequal. 

Type locality. — Mona Channel, between the Dominican Re- 

public and Puerto Rico, 814 fathoms (1497 meters). 

Other localities. — Nilsson-Cantell (1927) reported this species 

from 7°37’S, 34°26’5”W, 50-150 fathoms (92-276 meters), on the 

St. Vincent-Pernambuco cable, near Goiana, Brazil. 
Heteralepas lankesteri is found at a considerable distance from 

Florida but judging from the northward range of other Cirripedia 
known in Brazilian-Caribbean waters, its eventual discovery in the 

Floridan province would not be unexpected. 

Paralepas americana Pilsbry Pl. 1, fig. 7, a-e 

Paralepas minuta americana Pilsbry, 1953, pp. 16-18, figs. 3a-e; Newman, 
1960c, p. 109; Zullo, 1968, p. 211. 

Pilsbry’s description is summarized as follows: 

The capitulum is plump and oval, the carinal region rounded. The surface 
is smooth, without hairs, marked with irregular stripes of red on a pale gray 
or gray-buff ground. The vestiges of minute, uncalcified scuta are visible as 
very short creases below the orifice, which is about a fourth the length of the 
capitulum, its edges not produced but finely puckered. 

The capitulum is 4.5 to 5 mm in length, 5 mm in width, and 4 mm in 
diameter. The peduncle is 1 to 1.5 mm in length. 

The mandible has three teeth at the acute lower point. The maxilla has a 
deep notch below the upper great spine. The first cirrus has somewhat unequal 
rami, cirrus II to VI equal rami of about the same length. None of the spines 
is feathered. The penis is long, measuring 2.3 mm coiled; it is indistinctly an- 
nulate, without hairs except for a group at the end. 

Type locality.—“Triton” sta. off Palm Beach (26°41’N, 

80°02’W), Florida, 60 to 80 fathoms (110-147 meters), on the sea 

urchin Cidaris affinis Philippi. 

Other localities. —“Triton” sta. southeast and southwest of 

——— 
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Sombrero Key, Florida (24°38’N, 81°07’W), in 70 and 40 fathoms 

(129 and 74 meters), respectively. 
Because Paralepas minuta (Philippi) has “beautifully and con- 

spicuously feathered spines” and P. minuta americana has no feathers 

at all; because the type of P. minuta was found in Sicily and the 

type of P. m. americana in Florida; and because the generic name 
has been changed from Alepas to Paralepas, I propose that the sub- 
specific rank of P. m. americana Pilsbry be raised to the specific 
rank of Paralepas americana Pilsbry. 

Family LEPADIDAE Darwin, 1851 

Lepas anatifera Linnaeus Pi2higs. lo 

Lepas anatifera Linnaeus, 1758, pp. 668-669 (with numerous pre-Linnean 
references) ; 1761, p. 514; 1764, p. 468; 1767, p. 1109; Mohr, 1786, p. 126, No. 
309; Spengler, 1790, pp. 196-197; Bruguiére, 1791, p. 144, pl. 166, fig. 1; Gray, 
1825, p. 100; Darwin, 1851, pp. 73-77, pl. 1, figs. 1, la-c; Chenu, 1858, p. 76; 
Dyce, 1864. p. 316; Heller, 1865, pp. 253, 267; Verrill iz Baird, 1873, pp. 382, 
392; Verrill, Smith, and Harger im Baird, 1873, p. 580, Seguenza, 1876, p. 473; 
Hoek, 1876, pp. 20, 49, 51, 57; 1883, pp. 4-8, 21, 36-38, 40-42, pl. 1, figs. 1-2; 
1907a, pp. 1, 2; 1913, p. xiii; 1914, p. 3; Leidy, 1888b, p. 432; Pilsbry, 1890, p. 
443: 1906, p. 193; 1907, pp. 79-80, pl. 9, figs. 3-5; 1927, p. 305; 1927a, p. 37; 
Aurivillius, 1894, pp. 8, 10, 105, 107; Alessandri, 1894, pp. 256-257, pl. 1, figs. 
2a, b; 1906, pp. 229, 269, pl. 14, fig. 9; Weltner, 1895, pp. 288-289; 1897, p. 
244; 1897a, pp. 437-438; 1898, pp. 4, 10, 13, 15; 1900, pp. 290-291, 300, 304, 305, 
308, 309; 1922, pp. 103, 107; Gruvel, 1902d, p. 524; 1905, pp. 108-109, fig. 120; 
1907a, p. 161; 1909, pp. 208, 224; 1912, p. 348; 1920, pp. 35, 36, 67, 69, 71, 73, 
75, 81, 83; Nordgaard, 1905, pp. 40, 182; Rathbun, 1905, p. 84; Annandale, 
1906a, p. 138; 1909, pp. 73, 74, 128; Stebbing, 1910, p. 563; Fowler, 1912, pp. 
41, 42, 44, 148-150, 501, 636, pls. 41, 42, 44, figs. 7, 9, 10; Stephensen, 1915, pp. 
56, 71; 1938, pp. 2, 9; Jennings, 1915, pp. 285-290, text-figs. 1a-o, 2; 1918, p. 57; 
Nilsson-Cantell, 1921, pp. 236-237; 1926, p. 1; 1927, pp. 752-754; 1929a, p. 484, 
text-figs. la-i; 1930, p. 247; 1931b, pp. 105-106; 1938, pp. 2, 20, 27; 1939a, p. 3; 
1957, pp. 4, 5, 9, 15, 23, 24; Broch, 1922, p. 266; 1924a, p. 204; 1924b, pp. 7, 8, 
11, 12; 45-49, 103, 117, figs. 15a-g; 1927, pp. 15, 33, 37; 1931, p. 128; 1933, p. 
5; 1953b, p. 10; Barnard, 1924, p. 50; Kriiger, 1927, pp. 2, 7, 15, 16, 30, figs. 
2A-B, 25B, 30A; 1940, pp. 2, 17, 21, 22, 34, 63, 67, 68, 69, 112, 125, 129, 135, 
225, 229, 328, 342, figs. 20, 23, 66, 67, 122, 125, 126, 229, 238; Vatova, 1928, p. 
185; Visscher, 1928, p. 199; Stubbings, 1936, pp. 1, 3, 67; 1961a, pp. 7, 13, 14; 
1967, pp. 231, 237; Hiro, 1937, pp. 386, 396-399, figs. 2, 3A; 1939b, p. 204; 
Oliveira, 1940, pp. 152, 159; 1947, pp. 3, 14, 40; Utinomi, 1949, p. 20; 1958, pp. 
267, 306; 1968, pp. 165, 166, 183; 1970, p. 341; Smith, Williams, and Davis, 
1950, pp. 134, 137; Behre, 1950, p. 17; Hedgpeth, 1950, p. 76; Cornwall, 1951, 
pp. 342-343, pl. 6, fig. E; pl. 7, fig. D; 1955, pp. 8-9, figs. 2-3; Graaf, 1952, 
pp. 1-5; Bouxin and Legendre, 1952, pp. 121, 122; Withers, 1928, pp. xi, 13, 
fig. 14; 1953, pp. 318, 322, 325, 332, 335; Voss and Voss, 1955, p. 226; Hulings, 
1961, p. 216; Patel and Crisp, 1961, pp. 103, 104, fig. 4; Zullo, 1963a, pp. 3, 4, 
21, 27, 29, fig. 62; Bassindale, 1964, pp. 28, 33; Moyse and Knight-Jones, 1966, 
pp. 605, 607, fig. 9; Wells, 1966, p. 88; Utinomi and Kikuchi, 1966, p. 4; 
MacIntyre, 1966, pp. 637, 638; Newman, 1967b, p. 1053, fig. 8A; 1972a, p. 36; 
U.S. Naval Inst., 1967, p. 194; Lacombe and Liguori, 1969, pp. 170-180, figs. 
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1-18; Newman, Zullo, and Withers, 1969, p. R223, fig. 93(12); p. R279, fig. 
114, 7; Petriconi, 1970, pp. 541, 545; Gordon, 1970, pp. 8, 28-31, fig. 9; New- 
man and Ross, 1971, p. 31, pl. VC, text-fig. 7; Kozloff, 1973, pp. 209-210, fig. 
163; Arnaud, 1973, pp. 157, 159, 161; Kajihara, Ura, and Tachibana, 1975, 
pp. 131, 132, 133, 134; Southward, 1975, p. 3. 

Lepas anatifa Linnaeus, Chemnitz, 1785, pp. 340-344, pl. 100, figs. 853-855. 
Anatifa laevis Bruguiére, 1789, pp. 62-63; 1791, p. 144, pl. 166, fig. 1; 

Gould, 1841, pp. 19, 20, woodcut p. 11; DeKay, 1843, pp. 285, 286; Chenu, 1847, 
p. 350, fig. 1216; Leidy, 1855, p. 151. 

Pentalepas laevis (Bruguiére), Blainville, 1825, p. 594, pl. 84, fig. 3. 
Anatifa engonata Conrad, 1837, p. 262, pl. 20, fig. 15. 
Anatifa dentata Gould, 1841, p. 21, fig. 11. 

Lepas anatifera is a variable species with smooth or delicately 
striated valves that are white, translucent, and thick, with tinges of 

bluish-gray, brownish-cream, or purple. The terga are relatively 

narrow, longer than high, subrounded to subangular in front, at- 

tenuated behind, and marked by a ridgelet or angulation across the 
anterior running from the basal angle to the umbo. This angulation 

is continued on the scutum from its upper angle downward to the 
umbo. The scuta are large, the basal margin straight to a little 

concave. The right-hand scutum is fitted with an umbonal tooth 
that is not present in the left-hand scutum. The interspace between 
the carina and tergal and scutal valves is not wide. The carina ex- 

teriorly is convex, and either relatively smooth or furnished with 

knobs or long sharp barbs; at the base of the carina there are two 
prongs diverging from each other at less than a right angle. The 
peduncle is smooth or wrinkled, its length from barely one, to six 
or seven times at long as the capitulum. There are never more than 
two filamentary appendages of variable length on éach side of the 

body. 

According to Darwin, the capitulum may attain a length of 5.1 
cm, and the longest specimen examined by him was 40 cm, including 
the peduncle. 

This pelagic barnacle is found on the surface of all seas, the 
depths of which range from shore to 9,200 meters in the Philippine 
Trench. Latitudinally, ZL. anatifera ranges from the Spitzbergen 

(Svalbard) Islands, 76° to 81° North, to southeast off Cape Horn, 
about 57° South. 

The species of Lepas found in Floridan or nearby waters are 
L. anatifera Linnaeus, L. anserifera Linnaeus, L. fascicularis Ellis 

and Solander, L. hill (Leach), and L. pectinata Spengler. Of these, 
according to Pilsbry (1907, p. 79), L. anatifera most closely resem- 
bles L. hillit 
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but is distinguished by the finely, faintly striated valves, the presence of an 
umbonal tooth in the right scutum, none in the left, and the proximity of the 
base of the carina to the scutum. 

Arnaud (1973, p. 161) suggested, on the basis of the few geo- 

graphic and morphologic differences between them, that L. australis 

Darwin might be a poorly calcified subspecies of L. anatifera, and 

proposed renaming it Lepas anatifera australs. 

Florida localities. — Biscayne Bay; Soldier Key, on driftwood; 

Triumph Reef; East Elliot Key; Boca Chica (24°34’N, 81°40’W); 

Key West (24°34’N, 81°48’W); Gulf of Mexico — at Panama City 

(30°10’N, 85°41’W), on driftwood; at St. Andrews State Park, on 

Janthina; at “Albatross” sta. 2379 (28°00’15”N, 87°42’W), about 

287 miles west of Dunedin. 

Other locahties. — 

Western Atlantic, Gulf of Mexico, and Caribbean Sea. — Mas- 

sachusetts: Vineyard Sound; Woods Hole (41°32’N, 70°39’°W); 

Boston (42°20’N, 71°05’W). Rhode Island: off Newport (41°30’N, 

71°19 W). New Jersey: Atlantic City (39°23’N, 74°27’W); 
Beasley’s Point. Maryland: “Albatross” sta. 2039, about 360 statute 

miles east off Berlin. Gulf Stream: “Challenger” sta. 30 (29°5’N, 

65°1’W), about 160 statute miles south of Bermuda. Gulf of Mexico, 

off Mississippi coast. Louisiana: Cameron (29°47’N, 93°19’W); 

Grand Isle, very common on beach and baydrift. Texas: along coast 
on driftwood and Sargassum. Mexico: Vera Cruz (19°11’N, 96° 

10’W). Virgin Islands: St. Thomas (78°22’N, 64°57’W). Windward 
Islands: Martinique (about 14.5°N, 61°W). Venezuela. Swan Is- 

lands. Netherland Antilles: St. Eustatius (Schilpaddenbaai), 

Curacao (Caracasbaai). Barbados (Conset Bay). Tobago. Brazil: 

Rio de Janeiro (22°53’S, 43°17’W); Baia de Guanabara; Bahia 

coast; Rio Grande do Sul coast. Argentina (Tierra del Fuego). 

Chile (Cape Horn, 56°S, 67°15’W); “Eltanin” sta. 122 (57°01’S, 

63°16’W), southeast off Cape Horn in Scotia Sea. 

North Atlantic, Eastern Atlantic, Europe. — Spitzbergen 

(Svalbard) (81° to 76°N, 11° to 30°E). Greenland (Stromfjord and 

Giesecke Lake, 65°20’-66°20’N, 49°25’-54°25’W). Between Green- 

land and Iceland (63°08’N, 31°1’W). Iceland: Kollafjaroarnes 

(65°38’N, 21°22’W); Vestmannaeyjar (63°25’N, 20°15’W); Grin- 
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davik (63°50’N, 22°27’W). Norway: Oslofjord; Kleven; Ha; Sta- 

vanger; Kvitengsoy; Haugesund (59°25’N, 5°16’E); Bergen (60° 

23’N, 5°20’E); Bergensfjord; Skjaergard; Herdla (60°34’N, 
4°56’E); Trondhjemsfjordes, northeast of Trondheim (63°36’N, 
10°23’E); Rédéy (66°42’N, 13°05’E); Saltenfjord, Moskenes 
(67°55’N, 13°E); Svolvar (68°15’N, 14°40’E); Bg (68°38’N, 

14°35’E); Troms¢g (69°42’N, 19°E); Tgrsnes (60°14’N, 6°13’E); 

Moursund; Ost-Finmarken; Trollfjordsund (68°22’N, 15’E); Por- 

sangerfjord; Vardg (70°22’N, 31°06’E); Rotjes; Obwohl. Shetland 

Islands (off northernmost point at about 61°N). North Sea (58° 

36’N, 1°53’E). Skagerrak Channel. Denmark (Faroe Islands, 

54°58’N, 12°F). Helgoland Island (54°09’N, 7°52’E). Belgium, 

along coast. English Channel. England (Plymouth, 50°23’N, 4° 

10’W). France: Le Pouliguen (47°17’N, 2°26’W; Brest (48°23’N, 

4°30/W); Le Havre (49°30’N, 0°06’E); La Rochelle (46°10’N, 

1°10’W). Adriatic Sea: Rovinj, Jugoslavia (45°05’N, 13°40’E). 

Italy: Trieste (45°39’N, 13°47’E, Adriatic Sea); Lago di Ganzirni; 

Messina, Sicily (38°13’N, 15°33’E); Gulf of Naples. Bay of Biscay 

and vicinity: 46°52’N, 5°30’45”W; 44°11’N, 5°42’W. Spain, San- 

tander (43°28’N, 3°48’W); 43°04’N, 19°43’30”W, between Bay of 

Biscay and Azores; 42°31’21”N, 17°17/53”W, west of Cabo 

Finisterre; Isla Alboran (35°57’N, 3°05’W); along coast of Galicia. 

Portugal (Sao Vicente, 38°57’N, 7°13’W). Azores Islands and 

neighboring waters: 41°48’22’’N, 22°28’45”W; 39°26’N, 31°21’3”W; 

39°38’N, 26°40’W; 39°29/N, 29°01’45”W; 39°22’N, 31°07745”W; 
39°27'05”N, 30°05’W; 38°06’N, 26°57’45’”W; 37°16’N, 24°44’ 

45’W; 37°16/15”N, 24°45’45’W; Faial (38°35’N, 28°35’W); Sao 

Miguel (Ponta Delgada, 37°29’N, 25°40’W); Ilha Madeira 

(Funchal, 32°40’N, 16°55’E). 
Mediterranean-Africa. — Monaco (43°44’N, 17°25’E). Algeria 

(Cap Ferrat, 35°54’N, 0°25’W). Red Sea. Morocco: Mazagan 

(33°19'N, 8°35’W): Casablanca (33°39'N, 7°35°W) 3 abledals 

(33°43’N, 7°20’W), on cinders, with Balanus perforatus, and on 

cork with Lepas pectinata. West Africa: Senegal, off west coast; 

Liberia (Port Marshall, 6°10’N, 10°23’W); Ghana (Takoradi, 
4°55’N, 1°45’W); Nigeria (Lagos, 6°27’N, 3°28’E); Cameroons 

(along coast). Atlantic Ocean, west of Ascension Island (7°57’S, 

14°22’W). Between Cape of Good Hope and Tristan da Cunha 

(35°59’S, 1°26’E). Between St. Helena (15°58’S, 5°43’W) and 



FLORIDIAN CrrripEeDIA III: WEIsBorp 17 

Ilha Trindade (Brazil) [20°30’S, 29°20’W]. South Africa: Cape of 

Good Hope; Cape Town (33°56’S, 18°28’E). East Africa: Mombasa 

(4°04’S, 39°40’E), Kenya. 

Indian Ocean. — Malagasy Republic (Madagascar). Mauritius 

(20.5°S, 57.5°E). India: Gulf of Manaar (Cheval Paar); Bay of 

Bengal (Katchall Island (about 8°S, 43.3°E) in the Nicobar Islands, 

on floating bamboo. Ceylon (Galle, 6°01’N, 80°13’E). Seychelles 

Islands (about 55.5°E, 4°S). 

Western Pacific. — Chatham Island (44°S, 176°30’W), east 

of New Zealand. Australia: on buoy recovered at 31°14’S, 153°12’F, 

about 35 statute miles east off Camden Haven, NSW. Kermadec 

Islands, north of New Zealand; at Sunday Island (29°15’S, 173° 

52’W), mouth of Waitakerei River, washed up on beach. Indonesia: 

Java Sea (5°32’S, 112°41’E); Sunda Strait, between Java and 

southern tip of Sumatra, at about 6°S, 106°E; Strait of Malacca 

(4°20’N, 98°54’E), between northern end of Sumatra and Singapore 

(1°20’N, 103°50’E). Philippine Islands: Mindanao Sea (8°48’N, 

124°09’E), Iligan Bay; Philippine Trench (11°13’N, 126°21’E), 

about 115 statute miles east off Tugnug Point, Samar. Japan: 

Kagoshima (31°37’N, 130°32’E) Bay, south Kyushu; Amakusa 

Island (Tomioka, 33°54’N, 134°40’E), south of Sasebo; Miyakeyjima 

Island (about 34°1’N, 139°32’E); Seto Marine Biological Labora- 

tory; Okinoshima Island (34°14’N, 130°05’E); Turuga, Hukui-ken; 

Misaki (35°10’N, 139°37’E), south of Yokohama; Sasebo (35°10’N, 

129°42’E), on ships bottoms; Toyama (36°42’N, 137°14’E) Bay, 

southwest of Niigata; off Kinkasan (38°16’N, 141°34’E), Miyagi- 

ken; Niigata (37°58’N, 139°02’E), west coast of Honshu Island; 

Sado Island (about 38°N, 138.3°E; off Onawaga Bay at 38°27’N, 

141°28’E; Sydbutahama, near Matsushima (38°22’N, 140°02’E), 

Miyagi-ken, on floating timber; Sagami Bay, Hayama (35°16’N, 

139°39’E.), off Akitani, Issiki, Samezima, on floating bamboo, tim- 

ber, and buoy; Hukaura, Aomori-ken (40°50’N, 140°43’E), north 

Honshu; Ryuku Islands, on tar globules. 

Central Pacific. — Hawaiian Islands: Molokai Island (Kupe- 

hu); Oahu Island (Malaekahama, about 21°34’N, 157°52’W); 

Johnston Island (16°45’N, 169°32’W). 

Eastern Pacific. — Chile: Isla Juan Chiloé (about 43°S, 69°W); 

Juan Fernandez Islands (Cumberland Bay, 33°38’S, 78°20’W); 
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Amsterdam Island (37°50’S, 77°36’W); Golfo Corcovado (42°50’S, 

73°27’W ), on light buoy. Panama. California: Santa Catalina Island 

(33°25’N, 118°25’W), on floating wood; La Jolla. Oregon. Wash- 

ington. British Columbia coast. Straits of Fuca. Alaska: Unalaska 

(53°S1’N, 166°35’W), Aleutian Islands; Sitka (57°05’N, 132° 

20’W ); Bering Island. 

Fossil occurrence. — Lepas anatifera Linnaeus has been re- 
ported from the lower Miocene Southland Series of New Zealand by 

Newman, Zullo, and Withers (1969, p. R279). In an earlier account, 

Withers (1953, p. 332, fig. 100) suggested that the species in ques- 
tion was Lepas harringtont Laws which resembles L. anatifera but 

lacks the low ridge extending from the umbo to the scutal angle of 

L. anattfera. 

Lepas anserifera Linnaeus Pl. 2, figs. 3, 4 

Lepas anserifera Linnaeus, 1767, p. 1109; Chemnitz, 1785, pp. 344-345, pl. 
100, fig. 856; Darwin, 1851, pp. 81-85, pl. 1, fig. 4; Verrill zz Baird, 1873, pp. 
382, 392; Verrill, Smith, and Harger im Baird, 1873, p. 580; Seguenza, 1876, 
p- 473; Hoek, 1876, p. 573 1883; pp. 4, 6, 7; 21; 37, 39, 40, pil i, fica ssovay 
pp. 1, 2; 1913, pp. vi, xili, xxii-xxiv; 1914, p. 3; Fischer, 1884, p. 356; White- 
legge, 1889, p. 215; Weltner, 1897, p. 244; 1897a, pp. 438-439; 1898, pp. 10, 13; 
1900, p. 308; 1922, pp. 75, 88, 90, 93, 95, 106; Lanchester, 1902, p. 372; Gruvel, 
1902d, p. 524; 1905, p. 106, fig. 117; 1907b, p. 163; 1912, pp. 344-345; 1920, pp. 
35, 67, 81, 85; Rathbun, 1905, p. 84; Annandale, 1906a, pp. 138, 139; 1909, pp. 
73-76; Pilsbry, 1907, pp. 79, 80-81, pl. 8, figs. 1, 3; 1927, p. 306; Fowler, 1912, 
pp. 150-152, 501, 635, 636, pls. 39, 44, figs. 1-3; Nilsson-Cantell, 1921, pp. 234- 
235; 1927, p. 752; 1928, pp. 12-15; 1931b, p. 105; 1933, p. 504; 1934, pp. 43, 
54-55; 1934b, pp. 32, 38; 1938, pp. 2, 20, 26, 27; 1939a, p. 3; Schaper, 1922, p. 
243; Broch, 1924a, pp. 202-204; 1931, p. 128; Barnard, 1924, p. 50; Kriiger, 
1927, pp. 2, 7, 36; 1940, pp. 78, 256, fig. 82e; Sundara Raj, 1927, p. 111, pl. 14, 
figs. B1-2; Visscher, 1928, p. 199; Withers, 1928, pp. xii, 48, 49, figs. 77-81; 
1953, pp. 318, 325, 327, 386; Stubbings, 1936, pp. 1, 3, 67; 1961a, pp. 7, 14; 1963, 
pp. 3, 4-5; 1964a, p. 104; 1964b, pp. 328, 330; 1965, pp. 876, 878; 1967, pp. 231, 
237, 238; Hiro, 1937, pp. 386, 399-400; 1939a, pp. 246, 248; 1939b, p. 204; 
Oliveira, 1940, p. 138; Henry, 1940, p. 11; 1954, p. 444; 1960, p. 145; Kolosvary, 
1943, p. 70; 1944, p 160; Edmondson, 1946, p. 226, fig. 132b; Utinomi, 1949, p. 
20; 1958, pp. 287, 306; 1968, p. 166; 1970, p. 341; Hedgpeth, 1950, p. 76; Graaf, 
1952, pp. 1-5; Bouxin and Legendre, 1952, pp. 121, 122; Daniel, 1955, pp. 2, 7, 
pl. 2, fig. 16; Longhurst, 1958, p. 85; Ross, 1962, p. 6; Zullo, 1963a, pp. 3, 4, 20, 
27, 29, fig. 60; 1973, pp. 1, 6; Zevina and Tarasov, 1963, p. 77; Bassindale, 
1964, pp. 28, 33; Utinomi and Kikuchi, 1966, p. 4; U.S. Naval Inst., 1967, p. 
194; Jones, 1968, pp. 312-313, pl. 1, figs. 1-2; Roskell, 1969, pp. 103-104; Gordon, 
1970, pp. 8, 32-35, fig. 10; Bayer, Voss, and Robins, 1970, p. A43; Newman, 
1972a, pp. 31-34, figs. 1A-L; Southward, 1975, pp. 3-4. 

Anatifa striata Bruguiére, 1789, p 64+; 1791, pl. 165, fig. 3; Spengler, 1790, 
pp. 195, 196; Gould, 1841, pp. 20, 21. 

Pentalasmis dilatata Leach, 1818, p. 413. 
Pentalasmis anseriferus (Linnaeus), Brown, 1844, pl. 51, figs de 

z Anatifa sessilis (?) Quoy and Gaimard in Dumont d’ Urville, 1832, pl. 93, 
ipo) Lk. 
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Anatifa anserifera (Linnaeus), DeKay, 1843, p. 254, pl. 34, fig. 315. 
Lepas nauta MacGillavray, 1845, p. 300. 
Lepas striata Gmelin, Chenu, 1858, p. 76. 

Lepas anserifera Linnaeus is a pelagic barnacle, its capitulum 
composed of five completely calcified plates. The valves are white, 
thick, and approximate, the terga sometimes equally, sometimes 

only two-thirds the length of the scuta. The scuta are large, the 
right-hand scutum with a strong internal umbonal tooth, the left- 

hand scutum with a small tooth or ridge. There is a marked angula- 
tion or ridge running from the apex of the scutum to the occludent 
angle of the tergum. Both the terga and scuta are sculptured by 
concentric growth lines and by radial striae and furrows, generally 

stronger on the terga. The carina is strongly arched and pronged at 
the base, deeply concave within, and often strongly barbed along the 

margin. There are generally five, sometimes six filaments on each 

side of the body. The peduncle is about as long as the capitulum but 
in young specimens is short. The largest specimen of L. anserifera 
observed by Darwin was 3.8 cm in length. 

Although L. anserifera resembles L. pectinata Spengler, they 

differ chiefly in the scutum and carina. 

The occludent border of the scutum is strongly arched forming a compara- 
tively wide area between the border and the ridge running from the umbo to 
the apex of the plate, and the carina is not contracted just above the fork. In 
L. pectinata the ridge on the scutum runs very close to the less arcuate occludent 
border, leaving but a very narrow area, and the carina viewed dorsally is 
conspicuously contracted just above the basal fork. (Pilsbry, 1907, p. 80). 

Lepas anserifera is a cosmopolitan floating species found on 

sargassum, driftwood, branches, ships’ bottoms, cuttlefish bones, 

pumice, scoria, logs, and bamboo. It thrives in cold and warm seas 

but ts absent in polar waters. It ranges latitudinally from the Shet- 

land Islands (60°N) to the Cape of Good Hope (35°S). Curiously 

enough for an otherwise widespread floater, I have seen no defini- 

tive record of the presence of L. anserifera in the entire length of the 

Eastern Pacific Ocean off the Americas. Gruvel (1902d, p. 524) re- 

ported it from Panama but I do not know whether this refers to the 

Atlantic or Pacific coast of that country. 

Florida localities. — In Florida, L. anserifera has been reported 

from “Albatross” sta. 2674, about 4 kilometers east of Delray 
Beach; Florida Keys; and in the Gulf of Mexico at “Albatross” sta. 

2379, about 287 statute miles west off Dunedin. 
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Other localities. — 

Western Atlantic-Caribbean. — Newfoundland, George’s Bank. 

Massachusetts: Martha’s Vineyard; Vineyard Sound; Boston 

(42°20’N, 71°05’W), on vessels; Nobska Point (41°31’N, 70° 

39’°W); Cape Cod (40°N, 70°01’W), on whales. New York harbor 

on ships. New Jersey: Asbury Park (40°14’N, 74°W); “Albatross” 

sta. 2221 (39°05’N, 70°44’30’”W), about 292 statute miles east of 

Wildwood; “Albatross” sta. 2711 (38°59’N, 70°07’W), about 252 

statute miles east off Wildwood; “Albatross” sta. 2584 (39°05’30’N, 

73°23’20”W), about 54 statute miles east off Wildwood. Delaware: 

“Albatross” sta. 2104 (38°48’N, 72°40’30”W), about 133 statute 

miles east of Cape Henlopen; “Albatross” sta. 2715 (38°29’30’N, 

70°54’30”W), about 225 statute miles east off Bethany Beach. 

Maryland: “Albatross” sta. 214 (38°22’N, 70°17’30’”W), about 256 

statute miles east off Ocean City; “Albatross” sta. 212 (38°20’N, 

70°05’30”W), about 254 statute miles east off Ocean City; “Alba- 
tross” sta. 2713 (38°20’N, 70°08’30”W), about 251 statute miles 

east off Ocean City. Virginia: Smiths Island; Cherrystone; “Alba- 

tross” sta. 2097 (37°56’/20’N, 70°57’30”W), about 238. statute 

miles east off Chincoteague. North Carolina: off Cape Hatteras 
(35°14’/N, 75°31’W). Bermuda (off to southeast at 28°46’N, 55° 

10’W). Louisiana (Gulf of Mexico at Cameron, 29°47’N, 93°19’W). 

Texas (along coast in Gulf of Mexico, on driftwood and sargassum); 

Jamaica. Barbuda. West Indies: Virgin Islands. Netherlands An- 
tilles: Aruba (12°30’N, 70°W) at Boca Oraus; Curacao (Boca 

Grande, Caracasbaai, Boca Tabla, and Playa Canoa); Bonaire (12° 

15’N, 68°27’W), at Zuidpunt, Cay, and Lagoen. Colombia: “Pills- 

bury” sta. P382 (10°16’N, 76°W to 10°20’N, 75°54.9'W), on sur- 

face, about 60 kilometers southwest of Cartagena in Caribbean Sea; 

Puerto Rico, off Guayama (18°N, 66°07’W), on buoy. Brazil. 

Eastern Atlantic-Europe. — North Sea: Scotland: Shetland 

Islands; Oban (56°25’N, 5°29’W). Denmark: Copenhagen (55° 

54’N, 12°34’E), on ships’ bottoms: Helgoland Island (54°09’N, 

7°52’E). Ireland: Cork (51°54/N, 8°26’W). France: LeHavre 

(49°30’N, 0°06’E). Azores Islands and vicinity between 41° and 

36°N and 37° and 29°W, on surface; Atlantic Ocean between Azores 

and Bermuda at 32°N, 43°W; 32°46’N, 58°52’W; 32°30’N, 43° 

10’W; between French Guiana and Liberia at 6°15’N, 25°W. Aegean 

Sea: Greece, off Xanthus (41°07’N, 24°56’E). Between coast of 
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Sierra Leone and Venezuela. “Calypso” sta. 62, Cape Verde Islands 

(16°N, 24°W) at Sao Tiago, between Punta Achada da Baleia and 
Praia Baixa. 

Western Africa. — Between Cap Blane (20°44’N, 17°05’W), 

Spanish Sahara and Dakar (14°38’N, 17°27’W). Senegal, at Gorée 

and Yoff Beach, on cuttlefish bone; elsewhere attached to floating 

fishing nets. Off coast of Guinea, on fragments of floating bamboo. 
Off Sierra Leone at 7°30’N, 24°10’W. Liberia: Port Marshall 

(6°10’N, 10°23’W). Ivory Coast at Port Bouet and Gonzagueville, 

on driftwood. Ghana: Accra (5°33’N, 0°15’W); Tokoradi; Pram- 

proin. Dahomey (Lagoon Kotonou). Nigeria: Lagos (6°27’N, 3° 

28’E); Bibundi (4°16’N, 8°56’E); Debunsha Beach (4°08’N, 

8°56’E); Fernando Poo Island. Off Cameroons coast. Equatorial 

Guinea (Bata). Gabon: off Pointe Matouti at 3°33’S, 10°35’E, 

small specimens attached to cuttlefish bone; Off Pointe Noire at 
4°48’S, 11°30’E, small specimens attached to twigs, woody seeds, 

and cuttlefish bones. Congo: off Congo River, 6°11’05”S, 10°39’E, 

with Lepas fascicularis. Angola: off Moita Seca at 6°15’S, 11°37’E, 

with Lepas fascicularis; off Pointa do Dandé at 8°29’S, 13°11’E, 

small and recently metamorphosed species attached to twigs, woody 
seeds and cuttlefish bones; off Cuanza at 9°22’S, 13°01’E, on floating 

wood and cuttlefish bone; off Cap Morro at 10°45’5”S, 13°31’E. 

South Africa: Table Bay; Algoa Bay. 
East Africa. — Kenya, Mombasa (4°04’S, 39°40’E). Zanzibar 

(6°10’S, 39°12’E); Mozambique Channel — 14°20’S, 45°09’E; 

13°41’S, 46°40’E, on eel grass near surface, depth of water 3,450 

meters. Malagasy Republic, on east coast at Tamatave (18°10’S, 

49°23’E). 

Red Sea. — Farasan Islands (approximately 17°N, 42°E); 

Babel Mandeb; Gulf of Aden. 

Indian Ocean. — Mauritius (20° to 20°30’S, 57° to 57°45’E); 

East of Chagos Archipelago at 8°44’S, 83°13’E; Chagos Archipelago 

at Diego Garcia (6°34’S, 72°24’E); Between Seychelles and Suma- 

tra at 4°20’S, 85°34’E; On equator at longitude 90°F. Ceylon 
(Colombo, 6°55’N, 79°52’E). Maldives Islands (0° to 8°N, 73°E), 

north side of Fuladu Island. Nicobar Islands (6° to 9°N, 93° to 

94°F). Bay of Bengal, at Octavia Bay and Mancouri Harbor. An- 

daman Islands (10° to 14°N, 92° to 93°E) at Aberdeen and Port 

Blair (11°40’N, 92°44’E). India: Gulf of Manaar (7° to 9°N, 
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75°E), on driftwood; along Madras coast (8° to 12°N), at San 

Thomé Beach; Triplicane District Beach; Porto Novo (11°30/N, 
79°45’E); Chidambarum; Krusadi Island; Godavari Delta (about 

17°N, 82°E), Bay of Bengal; along Orisa coast at Puri (19°49’N, 

85°54’E). 
Andaman Sea. — Butang Islands, west off Satun, Thailand 

(6°38’N, 100°02’E). 

Southwestern Pacific-Australasia. — Australia: Sydney (33° 

55’S, 151°10’E); Port Jackson; Low Island (16°18’S, 145°35’E). 

New Guinea (Raine Island and on north coast). New Caledonia 

(20° to 22°S, 164° to 167°E). Gilbert Islands (Ocean Island, 

0°52’S, 169°35’E). Indonesia: Lombok Island (about 8°30’S, 

116°30’E), along west coast and in Bay of Labuan Tring; Java Sea; 

Java (Djakarta, 6°08’S, 106°45’E); Banda Sea (Kai Islands, 

5°42/S, 132°25’E, on branch); 5°26’S, -130°58’E, on plants:and 

pumice; off Ceram Island at 4°32’S, 128°30.5’E; Ambon Island 

(Ambon, 3°41’S, 128°10’E); Daram Island, off east coast of Misool 

(about 2°S, 130°E), with Lepas fascicularis; Buton Strait; Banka 

(about 0°30’S, 118°30’E); Ternate (0°48’N, 127°23’E); Celebes 

(Kema, 1°23’N, 125°05’E); Patani (0°20’N, 128°46’E), Halma- 

heira, Strait of Malacca at 2°54’N, 120°04’E), on floating algae; 

Amboina (3°41’S, 128°10’E); off north end of Celebes at 6°30’N, 

121°55’E; off west coast of Celebes, on driftwood; Makasar (5°09’S, 

119°28’E); between Celebes and Flores; Sumatra (Sabang, 5°53’N, 

95°17’E); Singapore (1°20’N, 103°50’E); Thailand. Philippine 

Islands: Mindoro Strait at 13°N, 121°E; Manila (14°36’N, 120° 

59’E); off Laysan Island. 

Northwestern Pacific. — Taiwan (about 22° to 25°30’N, 120° 

to 121°E),) at Kiirun and Taihanratu; Dait6-zuma (about 26°N, 

131°E); East of Okinawa Island, on buoys. Bonin Islands (about 

27°N, 142°E). Japan: Tomioka (33°54’N, 134°40’E), Amakusa 

Island, on pumice-stone; Sigasima, mouth of Hakata Bay (about 

34.2°N, 133°E); Sagami Bay, Hayama (35°16’N, 139°31’E), off 

Akitani, on floating bamboo and pumice; Kazusa (35°18’N, 145° 

05’E), Nagasaki-ken, on cuttlefish bones; Husiki, Toyama-ken 

(36°42’N, 137°14’E); Niigata (37°58’N, 139°02’E); Nezugaseki, 

Toyama-ken (38°16’N, 140°19E); Sado Island (about 38°N, 

138.3°E); Hukaura, Aomori-ken (40°50’N, 140°43’E). North 

China waters. 
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Central Pacific. — Caroline Islands (Truk, 7°25’N, 151°45’E), 
on beach-washed pumice and segments of Pandanus fruit; on glass 

fishing float, with Conchoderma virgatum and Lepas hillu; Ponape 
(6°55’N, 158°15’E), on segments of Pandanus fruit; Kapinga- 

marangi Atoll (1°05’N, 154°50’E), juveniles on Turbinaria. Ha- 

waiian Islands: Oahu, Honolulu (21°19’N, 157°W); off Mokapu 

Lighthouse, on beached log; Kailua Bay; In Pacific Ocean between 

Hawaiian Islands and California. 

Lepas hillii (Leach) PQQ ficssio.16 

Pentalasmis hillit Leach, 1818, p. 413; Tuckey, 1818, p. 413. 
Lepas hillit (Leach), Darwin, 1851*, pp. 77-81, pl. 1, fig. 2; Hoek, 1876, p. 

57: 1883, pp. 4, 21, 37, 38-39, pl. 1, fig. 3; 1907a, pp. 1, 2; 1913, p. xiii; 1914, 
p. 3; Seguenza, 1876, pp. 371-372, 415-416, 422, 425, 432, 462, 473, pl. VI, fig. 2; 
Fischer, 1884, pp. 355-356; Whitelegge, 1889, p. 215; Aurivillius, 1894, p. 8; 
Alessandri, 1894, pp. 234, 255-256, pl. 1, fig. 1; 1897, pp. 47-48; 1906, pp. 229, 
268; Weltner, 1897, p. 245; 1897a, pp. 438-440; 1898, pp. 4, 10, 13, 15; 1900, 
pp. 305, 306, 308, 309; Gruvel, 1902b, pp. 5, 25; 1905, pp. 110-111, fig. 124; 
1907a, p. 161; 1909, pp. 209, 224; 1912, p. 348; 1920, pp. 36, 37, 71, 73, 85; 
Rathbun, 1905, p. 84; Pilsbry, 1907, pp. 79, 80, pl. 8, figs. 2, 7; Annandale, 
1909, p. 128; Stebbing, 1910, pp. 563-564; Jennings, 1915, pp. 287, 290; 1918, 
p. 57; Nilsson-Cantell, 1921, pp. 237-238; 1927, p. 752; 1928, pp. 15-16, fig. 6; 
1931b, p. 106; 1938, pp. 9, 20; Schaper, 1922, pp. 214-217, 243, 245, 246, text-fig. 
1; Broch, 1924a, p. 204; 1924b, pp. 45, 46, 49, 50, 117, fig. 16; 1931, p. 128; 
Barnard, 1924, p. 50; Kruger, 1927, pp. 2, 7, 15, 36, fig. 2c; 1940, pp. 121, 131, 
492, fig. 129a; Visscher, 1928, pp. 199, 211, 215; Withers, 1928, pp. x, 7, fig. 1; 
1953, pp. 318, 353-354, pl. 59, figs. 8a-b; MacDonald, 1929, p. 528; Stubbings, 
1936, pp. 1, 3, 4; 1967, pp. 231, 238; Stephensen, 1938, p. 10; Bage, 1938, p. 7; 
Henry, 1940, p. 11; Kolosvary, 1943, pp. 69, 70; 1944, p. 159; 1947, p. 3; 
Graaf, 1952, pp. 1-5, figs. 1-2; Bouxin and Legendre, 1952, pp. 120, 121; 
Cornwall, 1955, pp. 11-13, figs. 1B, 6-7; Utinomi, 1958, pp. 287, 306; Zullo, 
1963a, pp. 3, 5, 21, 29, figs. 63-64; Southward and Crisp, in Ray, 1963, p. 45, 
fig. 25a; Bassindale, 1964, pp. 28, 33; U.S. Naval Inst., 1967, p. 194; Utinomi, 
1968, p. 166; Ross and Newman, 1969, pl. 17, Map 3; Newman, 1972a, pp. 36- 
37h ale, Agel 

Lepas hillu is a cosmopolitan pelagic barnacle that attaches it- 

self to such floating objects as ships, turtles, wood, cork, and flotsam 

in general. Its latitudinal range is from about 60° North to 55° 
South. The taxon has not been found in Florida waters but has been 

reported both to the north and south on ships. 

This barnacle resembles Lepas anatifera Linnaeus from which 

it can be distinguished, according to Pilsbry (1907, p. 80), by the 

*Darwin (1851) placed the following in synonymy with Lepas hillii (Leach) : 
Pentalasmis tricolor Quoy and Gaimard, 1827, pp. 224, 235, pl. 7, fig. 7; Quoy 
and Gaimard, iz Dumont d’Urville, 1830-34, pl. 93, fig. 4; Anatifa substriata 
Conrad, 1837, p. 262, pl. 20, fig. 14. 
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smoother valves, the absence of umbonal teeth within the scuta, and 

by the presence of three filaments on each side of the body (L. anati- 
fera has only one or two). 

Fossil localities. — Lepas hillu is recorded as ranging from Plio- 

cene to Recent, the Pliocene form occurring in Italy and Sicily. In 

Italy it has been reported from the port of Rosignano (43°24’N, 

10°28’E); in Sicily from the Astian Stage near Messina, and in the 

upper Zanclean (Plaisancian) Stage at Scoppo. According to 
Withers (1953), a single tergum in the Seguenza collection identi- 

fied as Lepas hillu from the Plaisancian Pliocene at Scoppo, near 

Messina, Sicily, was destroyed in the Messina earthquake of 1908. 

However, comparing the drawings of the destroyed specimen with 
the typical L. hillu, Withers noted a difference in the disposition of 

the growth lines and was extremely doubtful that the tergum in 

question belonged to L. hill. 
Recent localities. — 

Western Atlantic- Caribbean. — New Brunswick (Grand 

Manaan Island). Le Have Bank. Massachusetts: Woods Hole 

(41°32’N, 70°37’W); Gloucester (42°37’N, 70°41’W); Menimsha; 

Martha’s Vineyard. West Indies. Brazil. Falkland Islands. South 

Georgia Island. 
Eastern Atlantic-Europe. — Norway: Bergen (60°23’N, 5° 

20’E); Drgbak (59°40’N, 10°40’E). Skagerrak Channel. Denmark 

(Copenhagen, 55°43’N, 12°41’E), on ships from the West Indies. 

West Germany (Helgoland Island, 54°09’N, 7°52’E). Scotland (St. 

Andrews, 56°20’N, 2°48’W). Wales (Swansea, 51°38’N, 3°57’W), 

on bottom of barque “Antarctic”, 8 Sept. 1898. Italy (Bay of 
Naples). Adriatic Sea (Rijeka [Fiume], 45°20’N, 14°27’E). Spain 

(Cadiz, 36°32’N, 6°18’W). Azores Islands and adjacent waters be- 

tween 38° and 36°N, and 27° to 23°W, floating on flotsam at sur- 

face, and in the metanauplius stage to depths of 30 meters below the 
surface. Strait of Gibraltar. Atlantic Ocean between St. Helena 

(15°58’S, 5°34’W) and Ilha da Trinidade (20°30’S, 29°20’W). 

Africa. — Tangier, on floating wood and cork. off Morocco. off 

Spanish Sahara. Cape Verde Islands (16°N, 24°W), Sao Vicente 

Island. Ghana (off Tenbopo). Cape Town (33°56’S, 18°28’E), 

South Africa. Kenya: Mombassa (4°04’S, 39°40’E). 

Indian Ocean. — South of Malagasy Republic [Madagascar.] 
Greater Pacific. — Australia: Port Stephen; Port Jackson; 
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Sydney (33°55’S, 151°10’E). New Zealand: Dunedin (45°52’S, 
170°30’E), South Island; Lyttelton Harbour (43°36’S, 172°42’E), 

South Island, on “Terra Nova” hull; Wellington (41°17’S, 174° 

47’E), North Island. Macquarie Island (54°29’S, 158°58’E), in 
Southern Ocean between Tasmania and Antarctica. Caroline 

Islands (Truk, 7°25’N, 151°45’E). Japan: on beach of Zyégasima, 
south of Misaki (35°10’N, 139°37’E). 

Eastern Pacific. — Ecuador: off Esmeraldas which is 0°56’N, 

79°40’W. California: off San Francisco which is 37°45’N, 122°27’W. 

British Columbia coast. Alaska: Aleutian Islands, Unalaska (53° 

51’N, 166°35’W). Shumagin Islands; Bering Island. 

Lepas pectinata Spengler Pl. 2, figs. 7-9 

Lepas pectinata Spengler, 1792, pp. 106-108, pl. X, figs. B, 2a-c; Darwin, 
1851, pp. 85-89, pl. 1, figs. 3, 3a; Verrill zz Baird, 1873, p. 579; Seguenza, 
1876, p. 474; Hoek, 1876, pp. 52, 57; 1883, pp. 5, 6, 21, 37, 40, 41; 1907a, p. 1; 
1914, p. 3; Fischer, 1884, p. 356; Whitelegge, 1889, p. 216; Weltner, 1897, p. 
246: 1898, pp. 7, 10, 13; 1899, p. 442; 1900, pp. 306, 308, 309; Gruvel, 1902d, 
p. 524; 1905, p. 107, fig. 119; 1907a, p. 161; 1909, pp. 208, 244; 1912, p. 348; 
1920, pp. 35, 67, 69, 71, 73, 77, 81, 83, 85; Rathbun, 1905, pp. 5-6; Pilsbry, 1907c, 
p. 193; 1907, pp. 79, 81, pl. 8, figs. 4-6, 8; Fowler, 1912, pp. 152, 153, 501, 636, 
pls. 43-44, figs. 4-6, 8; Jennings, 1915, pp. 286-287; 1918, pp. 57-58; Borradaile, 
1916, p. 131; Nilsson-Cantell, 1921, pp. 235-236, text-fig. 35d; 1938, pp. 2, 20, 
27; 1957, pp. 4, 6, 9; Broch, 1922, pp. 266-270, figs. 26-28; 1924a, p. 204; 1924b, 
pp. 45, 46, 50, 51, 117, fig. 17; 1927, pp. 15, 33; 1953a, pp. 3, 5, 6, Map I; 
Barnard, 1924, p. 50; Kriiger, 1927, pp. 2, 7, 36, fig. 2D; 1940, pp. 225, 248, 
256, 259: Withers, 1928, pp. xii, 48, 49, figs. 82-85; 1953, pp. 318, 332, 386; 
Stubbings, 1936; p. 3; 1967, pp. 231, 239 Hiro, 1937, p. 400; fig: 3}©; 1939b; p. 
204; Stephensen, 1938, p. 10; Kolosvary, 1943, pp. 70-71; 1944, p. 160; Utinomi, 
1949, p. 20; 1968, p. 166; 1970, p. 341; Hedgpeth, 1950, p. 76; Graaf, 1952, pp. 
1, 5; Bouxin and Legendre, 1952, p. 120; Henry, 1954, p. 444; Daniel, 1955, 
DPwZ wan Dla 2a tiezssel 7-20) Cornwall) 1955, figs Si; Zullo, 1963, pps 35,5. 21, 27, 
29, fig. 61; 1973, p. 1; Bassindale, 1964, pp. 28, 33; Moyse and Knight-Jones, 
1966, pp. 605, 607, fig. 9; Wells, 1966, pp. 88, 89, 93; Utinomi and Kikuchi, 
1966, p. 4; Rosell, 1967, pp. 279, 284-286, pl. 1, figs. 1-8; U.S. Naval Inst. 
1967, p. 194; Kajihara, Ura, and Tachibana, 1975, pp. 13, 133, 134, 135. 

Lepas muricata var. Poli, 1795, pl. 6, figs. 23, 29. 
Lepas anserifera Poli, 1795, pl. 6, figs. 25-27. 
Lepas sulcata Montagu, 1803, pl. 1, fig. 6. 
Pentalasmis spirulae var. Leach, 1818. 
Pentalasmis sulcata Leach, 1824, pl. 57. 
Anatifa sulcata Quoy and Gaimard im Dumont d’Urville, 1830-34, p. 93, 

figs. 18-20. 
Pentalasmis inversus Chenu, 1843, pl. 1, fig. 14. 
Anatifa dentata DeKay, 1843, p. 255, pl. 34, fig. 317; Leidy, 1855, p. 151. 
Pentalasmis radula var. Brown, 1844, p. 51. 
Pentalasmis sulcatus Montagu, Brown, 1844, p. 51, figs. 3-6. 
Lepas (Anatifa) pectinata Spengler, Annandale, 1909, pp. 73, 74, 128. 

Following is a free English version of Spengler’s original Danish 
description of Lepas pectinata. This was provided by Henry R. 
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Spivey of Florida State University, who recorded it on tape from an 

oral translation by a colleague. 

2 Lepas pectinata. Tab X, fig. 2. [page 106] 
The small Lepfas is assigned to the class Conchiformes, and to the division 

Quinquevalves. We have known previously only 4 types of five-shelled clams 
belonging to the Lepades; the new type, the fifth, has the combined beauty of 
all the other four. The second figured shell, in addition to the difference in 
size, appears as if [it] were blown up. Found on the bottom edge where the 
animal is connected, is a large opening covered by a membrane, and also on the 
back, as the second figure shows, is a protruding edge cut with teeth throughout 
its length, which is an unusual condition and [end of page 106] does not occur 
on other types of Lefas. The rounded top surface of the second head shell, fig. 
2a, is covered with very fine running stripes, originating from the bottom edge 
of the back, which radiate out evenly toward the top edge. 

On the front side where the third and fourth fine shells are, are also 
found stripes that come together into teeth at the carved edge, as the teeth on 
the comb clam (Pectines). 

The stripes on the large shells are very smooth, and the small ones on 
the back have scales with small hooks. These erupt at the middle, along the 
front and near the point, fig. b. 

The fifth and last shell is the smallest, and is used to connect the other 
four. It is just as Lepas anatifera, only with a peculiar difference at the thin 
edge along both sides, that turn against the fourth shell and hold them together, 
into which are cut teeth. The animal’s catch-net lies unnoticed inside of the small 
shell, beautifully arranged against the outside edge of the front part, as seen in 
the back part of the figure of the shell. The color of this clam is violet, and it 
was taken, strewn together with several others of the same type [end of page 
107] attached to Fucus, from the Mediterranean near Cadiz. 

Lepas pectinata Spengler is a pelagic barnacle attached to 
floating substrates such as seaweeds, feathers, pumice stone, ships 
bottoms, tar globules, and the shells of Janthina, a pelagic gastropod. 

It has also been observed living in the sponge Cystosira in the 

Adriatic Sea at a depth of 422 meters. 

The species is characterized by its radially striate or grooved 

valves which are often profusely spinose. The tergum is notched to 
receive the apex of the scutum. And, according to Pilsbry (1907, p. 

81), smoother forms of the species often have the capitulum con- 

spicuously inflated. It can be distinguished from Lepas anserifera by 
the very narrow area between the occludent border and the ridge 

from umbo to apex of the scutum. 
Lepas pectinata is occasionally associated with two other species 

of Lepas, L. anatifera Linnaeus and L. fascicularis Ellis and Solander. 

It differs from L. anatifera in its coarser radial markings, and from 

L. fascicularis in lacking the buoyancy sac at the base of the stalk. 

Lepas pectinata is common in warm seas but does occur in 

colder and subpolar waters, having a latitudinal range from about 
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61°N at Bergen, Norway to about 57°S off Cape Horn in the 

Southern Ocean. 
Type locality.— Mediterranean Sea, near Cadiz (36°32’N, 

6°18’W ), Spain. 

Florida localities. — Florida Keys; St. Andrews State Park, Bay 

County, washed ashore on floating seaweed and shells of Janthina; 

Gulf of Mexico, about 287 statute miles west off Dunedin at “Alba- 

tross” sta. 2379 (28°00’15”N, 87°42’W). 

Other localities. — 

Western Atlantic, Gulf of Mexico and Caribbean Sea. — New- 

foundland. Bay of Fundy. Maine (Casco Bay); Georges Bank. 

Massachusetts: Vineyard Sound; Provincetown (42°04’N, 70° 

11’W). New York Harbor, on ships. New Jersey: Beasley’s Point; 

Atlantic City (39°23’N, 74°27’W). Virginia: “Albatross” sta. 2097 

(37°56’20”N, 70°57’30”W), about 235 statute miles east off 

Chincoteague. North Carolina: “Albatross” sta. 2109 (35°14’20”N, 
74°59/10’”W), about 56 statute miles east off Ocracoke. South Caro- 

lina: “Albatross” sta. 2314 (32°43’N, 77°51’W), about 200 statute 

miles east of Beaufort. Texas: along coast on driftwood and sargas- 
sum. West Indies. Brazil: east of St. Paul’s rocks (1°40’N, 23° 

15’W). Argentina: off mouth of Rio de La Plata at latitude of 
36°47’S. Chile (Cape Horn, 56°S, 67°15’W). 

Eastern Atlantic, Europe. — Norway (Bergen, 60°33’N, 5° 

20’E). Denmark: Jutland Peninsula; Copenhagen (55°43’N, 

12°34’E). North Sea: Scotland (Oban, 56°25’N, 5°29’W). Ireland 

(Belfast, 54°35’N, 5°55’W). France: Nice (43°42’N, 7°16’E); 

Cannes (43°33’N, 7°E); Toulon (43°07’N, 5°55’E); Villefranche- 

sur-Mer (43°33’N, 17°18’E). Spain: west off Cabo Finisterre at 

42°52’N, 9°16’W; Valencia at 40°33’N, 3°55’W; Mediterranean. 

Portugal (off Coimbra at 41°22’N, 10°22’W). Bay of Biscay at 

47°33'N, 8°31’45”W; 46°52’N, 5°30°45”"W; 44°43’N, 6°24’W. 

Northwest of Azores Islands at 43°29’30’”N, 19°13’25”W; 43°24’ 

50”N, 19°20’30”W; 43°04’30”N, 19°43’30”W; 43°04’N, 19°42’W; 
41°48/22"N, 22°28’45”W. Azores Islands at 39°25’N, 29°55’W; 

B52 ING 2440425 WW 37°18’ N0 20985457 Ws 36° 414N, 25°29 Ws 

35°18/N, 37°W. 38°59’/N, 28°20’57”W;, Adriatic Sea, northwest off 

Drac, Albania at 41°29’N, 18°49’E, embedded in large sponge 
(Cystosira), trawled at 422 meters. Italy: Gulf of Naples. Sicily: 

Messina (38°13’N, 15°33’E). 
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Africa, Mediterranean. — Algeria (Mostaganem, 35°54’N, 0° 

05’E). Morocco (Fédala, 33°30’N, 7°20’W), with Lepas anattfera 

and Balanus perforatus on cinders, and with Lepas fascicwaris. 

Madeira Island (32°45’N, 17°W). Canary Islands: Las Palmas 

(28°08’N, 15°27’W); San Sebastian de la Gomera. Gulf of Aden 

(Djibouti, 11°35’N, 43°11’E). Cape Verde Islands (16°N, 24°W) 

at Sao Vicente. Guinea (off west coast on sargasso and floating 
pumice). Estuary of Rio Congo (about 6° south latitude). South 

Africa (west off Cape of Good Hope, which is 34°20’S, 18°25’E). 

Indian Ocean. — Between Malagasy Republic and Australia at 

28°21’S, 86°10’E. West of Cocos Island (13°34’S, 79°51’E). South- 

east of Chagos Archipelago (8°44’S, 83°13’E). Between Chagos 
Archipelago and Sumatra, Indonesia (4°20’S, 85°34’E). India: 

Andaman Islands; Bay of Bengal; Fort Blair, Madras coast; Kila- 

karai (9°14’N, 78°47’E), on floating feather. 

Greater Pacific. — Australia: Port Jackson-Sydney (33°55’S, 

151°10’E), on east coast; Brighton? (35°03’S, 138°32’E), on south 

coast; southeast of Norfolk Island (29°50’S, 172°E); Tasman Sea 

at 36°S, 150°21”E: 37°S, 150° '05’E, and at 42°10/S, 170210 Ea Wew 

Zealand: Auckland (36°55’S, 174°45’E), North Island; Three 

Kings Islands; Chatham Islands (33°S, 176°30’W). Kermadec Is- 
lands (Sunday Island, 29°15’S, 173°52’W), washed up on beach at 

Waitakerei River. New Guinea. Banda Sea at 5°29’S, 130°59’E, on 

floating algae, depth of water 7,270 meters. Sulu Sea. Philippine 
Islands at 7°54’N, 121°30’E. Baluarte. Molo. Iloilo (10°41’N, 122° 

33’E), Lusaran. Lapaz, Nueva Vaiencia. China (Hong Kong). Ja- 

pan: Sado Island; Tomiaka (33°54’N, 134°40’E), on shells of 

Janthina, pumice stone, and floating wood; Seto; Ryuku Islands, on 

tar globules. 
Eastern Pacific. — Chile: San Fernandez Islands (approxi- 

mately 33.5°S, 81°W) and in the waters between them and Val- 

paraiso (33°05’S, 71°40’W). Peru, west coast. Panama (Taboga, 

8°47’N, 79°33’W). California: off Point Loma Light, San Diego 
(32°45’N, 117°10’W), on surface; Catalina Island (33°25’N, 118° 

25’W). ?Oregon to British Columbia. Bering Island. Bering Sea. 

Lepas (Dosima) fascicularis Ellis and Solander Pl. 2, figs. 10, 11. 

Lepas fascicularis Ellis and Solander, 1786, pl. 15, fig. 6, [no text]; 
Montagu, 1808, pp. 5, 164; Gray, 1825, p. 100; Darwin, 1851, pp. 92-99, pl. 1, 
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figs. 6, a-c-; Verrill, Smith, and Harger, zz Baird, 1873, pp. 382, 579, pl. 7, 
fig. 34; Willemoes-Suhm, 1876, pp. 131-154; pls. 10-15; Hoek, 1876, p. 57; 
1883, pp. 4, 6, 7, 37, 41-43, pl. 1, figs. 5-7; 1907a, pp. 1-3; 1913, pp. vi, xiil; 
1914, pp. 3-4; Leidy, 1888a, pp. 80-81; 1888b, pp. 431-432; Aurivillius, 1893, p. 
672; 1894, p. 8; Weltner, 1897, p. 245; 1897a, pp. 438-439; 1898, pp. 10, 13; 
1899, p. 442: 1900, pp. 300, 304, 306, 309; Gruvel, 1902d, p. 524; 1905, pp. 105- 
106, fig. 116; 1907a, p. 161; 1909, pp. 208, 224; 1920, pp. 34, 35, 67, 69, 71, 77, 
79, 83, 85; Rathbun, 1905, p. 85; Pilsbry, 1907, pp. 79, 81-82, pl. 9, fig. 6; 1907b, 
p. 193; Annandale, 1909, pp. 77, 128; Stebbing, 1910, p. 564; Fowler, 1912, pp. 
146-148, 501, 636, 650, pls. 40, 44, fig. 2; pl. 150, fig. 10; Jennings, 1915, pp. 
286-287; 1918, p. 58; Nilsson-Cantell, 1921, p. 238, text-fig. 40a; 193la, p. 106; 
1934b, pp. 32, 39; Schaper, 1922, pp. 214, 217-220, 243, 245-247, text-figs. 2-8; 
Barnard, 1924, p. 50; Broch, 1924a, p. 204; 1924b, pp. 7, 8, 11, 12, 45, 51-54, 103, 
104, 105, 117, figs. 18, a-g, 35; 1927, pp. 15, 33; 1933, p. 5; Visscher, 1928, p. 
201, fig. 6d; Hiro, 1937, pp. 386, 400, fig. 3D; 1939b, p. 204; Stephensen, 1938, 
pp. 2, 9, 10; Kriiger, 1940, pp. 17, 19, 22, 129, 225, 244, 248, 249, 260, 317, 318, 
327, 493, figs. 21, 22, 256, 258; Henry, 1940; pp. 10, 11, 37, figs. 6, 7; Edmond- 
son, 1946, p. 226, fig. 133a; Kolosvary, 1947, p. 3; Graaf, 1952, p. 5; Withers, 
1953, pp. 318, 319, 322, 330, 386; Cornwall, 1955, pp. 9-11, figs. 4-5; Utinomi, 
1958, pp. 288, 306; 1968, p. 167; 1970, p. 341; Zullo, 1963a, pp. 3, 5, 20, 29, 
fig. 59; 1973, pp. 1, 5, 6, figs. 7, 12; Southward and Crisp, im Ray, 1963, p. 
19; Stubbings, 1963, pp. 5-6, fig. 1; 1965, pp. 876, 878-879; 1967, pp. 231, 
239; Bassindale, 1964, pp. 28, 33; U.S. Naval Inst., 1967, p. 194; Newman, 
Zullo, and Withers, 1969, p. R279, fig. 114,3; Gordon, 1970, pp. 8, 39-41, fig. 
12; Petriconi, 1970, pp. 541, 544, 545, fig. 3; Newman and Ross, 1971, pp. 
33-34; pls. 5, D, text-figs. 1OA-H; Kozloff, 1973, p. 209, pl. 23, bottom; Ross and 
Emerson, 1974, pp. 25, 43, illustr. 

Lepas cygnea Spengler, 1790, pp. 198-201, pl. 6, fig. 8. 
Lepas dilata Donovan, 1804. 
Pentalasmis spirulicola Leach, 1818, p. 413. 
Pentalasmis donovani Leach, 1818, p. 413. 
Anatifera vitrea Lamarck, Coates, 1829b, pp. 138-140; Darwin, 1851, p. 92. 
Lepas fasciculata Montagu, Coates, 1829b, p. 135. 
Pentalepas vitrea Lesson, 1830, pl. 16, fig. 7. 
Anatifa oceanica Quoy and Gaimard in Dumont d’Urville, 1832-1835, pl. 93. 

The adult Lepas fascicularis is the only pelagic barnacle to pro- 

duce its own gas-filled float thus enabling it to sustain itself on the 
sea surface. The cyprid larvae, however, become attached to small 

objects in the usual manner, and these metamorphosed forms have 

been found on such diverse materials as seaweed, feathers, cran- 

berries, sargassum, cuttlefish bone, and even apples. The adult 

species has a relatively short stalk with a large sac at the base, and 
the shell plates are almost transparent. 

Lepas fascicularts has been reported as far north as northern 

Siberia (about 71°N) and as far south as off Cape Horn to about 

57°S. Depths of the sea below its surface range from shore to 7,290 
meters (in the Banda Sea). In the Pacific Ocean, L. fascicularis has 

been observed floating along the 35th parallel from Japan to the 
vicinity of the Hawaiian Islands. 
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Florida localities. — I have seen no notice of this species occur- 

ring in Florida waters, but it has been observed off the coast of 

North Carolina, some three degrees of latitude to the north. 

Other localities. — 

Western Atlantic. — New Brunswick: Grand Manaan Island; 

Bay of Fundy. Nova Scotia. Maine: Casco Bay, on floating seaweed 

and other small objects. Massachusetts: Martha’s Vineyard; Vine- 

yard Sound; Provincetown (42°04’N, 70°11’W); Long Point; Nan- 

tucket Island, attached to apples, cranberries, and flotsam. New 

Jersey: Beach Haven (39°34’N, 74°14’/W); Atlantic City (39°23’N, 

74°27’/W); Cape May (38°56’N, 74°54’W). North Carolina, at 

“Albatross” sta. 2425 (36°20’24’N, 74°46’30”W), about 58 statute 

miles northeast off Kitty Hawk. Venezuela. Brazil (Rio de Janeiro, 
22°53S, 43° 17’ W) Chiles (Cape Horm, 15628, 67°15’ W))- 

Eastern Atlantic. — Iceland: North Iceland; Skagastrénd (65° 
50’N, 20°19°W), Myraburger (64°40’N, 15°48’W), on feathers; 

62°10.5’N, 19°36’W, on feathers; Vestmannaeyjar Island (63°25’N, 

20°15’W). North Sea (56°2’ to 56°36’N, 1°53’ to 3°35’E). Nor- 

way: Flekefjord (58°17’N, 6°40’E); Torunga; Langesund; Frede- 

riksvern; Moss (59°36’N, 10°41’E); Espevaer (59°36’N, 5°O09"E); 

Bergen (60°23’N, 5°20’E); Turdgyknappen; Kristiansund (63°06’N, 

7°58’E). Skagerrak Channel. West Germany, Helgoland Island 
(54°09’N, 7°52’E). France (La Rochelle, 46°10’N, 1°10’W). Bay 

of Biscay to Azores Islands at 47°33’N, 8°31’45”W; 46°48’N, 

5°39’45”W; 46°07’N, 5°20’W; 46°45’45”N, 5°50’W; 45°38’44”N, 
21°06’W; 45°27’N, 6°05’W; 44°44’N, 21°36’W; 44°11’N, 5°42’W; 

43°29’30’N, 19°13’25”W; 43°24’50”N, 19°20’30”W; 43°04’N, 19° 
43’30”W; 43°04’N, 19°42’W; 42°31’21”N, 17°17'53”W; 41°48’ 

22’”’N, 22°28'45”W; 37°58’N, 25°56’45”W; 37°52’N, 24°42’45”W; 

37°18'N, 20°15'45”W: 36°32’307N, 11°42’05" Ws 34°32" Nee 

45”W; 34°09’N, 9°01’45”W; 28°38’N, 17°59’40”’W. Spain: San- 

tander (43°28’N, 3°48’W); off Cabo Finisterre (43°04’N, 19°42’ 

30”W ). Adriatic Sea. 

Africa. — Morocco: Fédala (33°43’N, 7°20’W), with Lepas 

pectinata; off northwest coast at 39°09’N, 9°01’45”W; 35°44’/N, 

12°44’W (half grown and smaller forms on fragments of wood and 

with some epizoic cypris larvae and newly developed metamorphosed 
forms). Canary Islands (28°38’N, 17°59’40”W). Senegal, at Gorée 
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Beach, Yoff Beach, Cambérene, and off coast. Guinea, off coast. 

Sierra Leone, rare, off coast. Ghana, rare, off coast. Congo River 

Estuary (6°11’05”S, 10°F), with Lepas anserifera. Angola: off 

Ambrizette at 7°16’S, 12°47’E and 17°16’S, 12°08’E; off Moita 

Seca, 6°15’S, 11°37’E, with Lepas ansertfera; 6°56’05’”S, 11°54’E, 

(on cuttlefish bone, numerous juveniles, some cypris and newly 

metamorphosed specimens). Malagasy Republic. South Africa: off 

Port Alfred, 35°13’S, 27°45’E, water depth 4380 meters. 

Indian Ocean. — South off Malagasy Republic (Madagascar). 

Greater Pacific. — Indonesia: off east end of Misool Island, 

attached to floating debris, with Lepas anserifera; Celebes Island; 

Borneo; Amboina (3°41’S, 128°10’E); Banda Sea at 5°36’S, 131° 

O1’E, 7280 meters, juveniles on floating sargassum; 5°26’S, 130° 

58’E, floating, on eel grass, 7290 to 7250 meters; off Sumatra. Japan: 

Misaki (35°10’N, 139°37’E), encrusted with hydroids; Sado Island; 

along 35th parallel (to Hawaiian Islands); vicinity of Seto Marine 

Biological Laboratory. Tasman Sea at 42°10’S, 170°10’E, 610 

meters. Sunday Island (29°15’S, 177°52’W), in the Kermadec 

Islands, washed up on beach at Waitakerei River. New Zealand: 

North Cape (34°23’S, 173°04’E), North Island; Christchurch (43° 

33’S, 170°40’E), South Island; Dunedin (45°52’S, 170°30’E) and 

Otago Harbour, South Island. Chatham Island (33°S, 176°30’W). 

Eastern Pacific. — Mexico: off west coast of Baja California at 

29°51’N, 116°15’W; south point of South Los Coronados Islands at 

about 32°25’N, 117°15’W. Between San Francisco, California (37° 

45’N, 122°27’W) and Unalaska (53°40’N, 166°40’W), in the 

Aleutian Islands. British Columia coast. North coast of Siberia. 

Conchoderma auritum (Linnaeus) 1 Sh sabes aL 

Lepas aurita (Linnaeus), 1767, p. 1110; Seba, 1758, vol. 3, pl. 16, fig. 5; 
Ellis, 1758, pp. 848-849, fig. la-g, 7 (as Lepas nuda carnosa aurita) ; Chemnitz, 
1785, pp. 345-346, pl. 100, figs. 857-858; Spengler, 1790, pp. 205-206; Gray, 
1825, p. 100; Leach, 1826, pp. 208-215. 

Lepas leporina Poli, 1795, pl. VI, fig. 21. 
Conchoderma auritum (Linnaeus), Olfers, 1814, p. 177; Darwin, 1851, pp. 

141-145, pl. 3, figs. 4, 4a-c; Verrill, 72 Baird, 1873, pp. 382, 392; Verrill, Smith, 
and Harger, im Baird, 1873, p. 580; Hoek, 1876, p. 56; 1883, pp. 5, 6, 7, 53-55; 
Seguenza, 1876, p. 474; Weltner, 1895, pp. 288-290; 1897, p. 240; 1898, pp. 6, 
10, 13; 1900, pp. 300, 304, 308; 1922, pp. 82, 87, 107; Gruvel, 1902d, p. 525; 
1905 ape 44 etic 167-8 1907a5 pe L6l 1909) pppoe Zits 2240 225:°° 1919 ps 292) 

Rathbun, 1905, p. 85; Nordgaard, 1905, p. 182; Pilsbry, 1907, pp. 99, 119, pl. 9, 
fig. 2; Annandale, 1909, p. 79; Stebbing, 1910, pp. 565-566; Fowler, 1912, p. 
498; Borradaile, 1916, p. 132; Jennings, 1915, p. 287; 1918, pp. 58-59; Nilsson- 
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Cantell, 1921, pp. 10, 240-241, text-fig. 41a-f; 1930, pp. 249-251, pl. 1, figs. 1-3; 
1931b, p. 106; 1939b, pp. 226, 235; 1957, pp. 4, 6, 9; Schaper, 1922, p. 243; 
Barnard, 1924, p. 61; 1925, p. 1; Broch, 1924a, p. 204; 1924b, pp. 8, 11, 12, 
54-58, 106, 107, 117, figs. 19a-e; Visscher, 1928, pp. 199, 201, 212; Vatova, 1928, p. 
185; Stephensen, 1938, pp. 3, 9, 10; Hiro, 1937, pp. 401-402, fig. 4; 1939a, pp. 
246, 248; 1939b, p. 205; Kriiger, 1940, pp. 22-24, 44, 80, 82-84, 91, 92, 113, 114, 
248, 249, 251, 326, 338, figs. 30b, $4a3, 84b3, 84c3, 84d3, 97a, 98e; Kolosvary, 
1943, p. 71; 1947, p. 3; 1966, p. 393; Bouxin and Legendre, 1952, p. 121; Corn- 
wall, 1955, pp. 14-16, figs. 9-10; Tarasov and Zevina, 1957, pp. 115-118, figs. 
30-31; Stubbings, 1961a, pp. 7, 15; 1967, pp. 231, 240; Zullo, 1963a, pp. 3, 6, 
21, 28, 29, fig. 66; Bassindale, 1964, p. 27, fig. 53; Clarke, 1966, pp. 153, 155- 
167, tables 2-7, figs. 4-7; Quezada, 1966, pp. 51-61, figs. 1-8; U.S. Naval Inst., 
1967, pp. 129, 194, fig. 13D; Ross and Newman, 1969, pl. 17, maps 1, 3, fig.; 
Newman, Zullo, and Withers, 1969, p. R279, fig. 114,4a; Petriconi, 1970, pp. 544- 
545; Newman and Ross, 1971, pp. 36-37, 187-188, pl. 3; Best, 1971, p. 185, fig. 
1; Seidler, 1973, pp. 44, 45, figs. 1, 2; Zevina, 1974, p. 209; Ross and Emerson, 
1974, p. 50, fig. 

Conchoderma leporium Olfers, 1814, p. 177. 
Branta aurita (Linnaeus), Oken, 1815, p. 362. 
Lepas cornuta Montagu, 1815, p. 579. 
Malacotta bivalvis Schumacher, 1817; Gray, 1825, p. 100. 
Gymnolepas cuvierit Blainville, 1825-27, pl., fig. 1. 
Otion cuvierianus Leach, 1826, p. 211. 
Otion blainvillianus Leach, 1826, p. 211. 
Otion bellianus Leach, 1826, p. 210. 
Otion dumerillianus Leach, 1826, p. 211. 
Otion rissoanus Leach, 1826, p. 212. 
Otion depressa Coates, 1829a, pp. 132-133. 
Otion saccutifera Coates, 1829a, pp. 134-135. 
Otion cuvierit Gould, 1841, p. 23. 
Otion auritus (Linnaeus) Macgillavray, 1845. 

Conchoderma auritum is a nude pelagic species found in all seas 
but more commonly in cold or temperate waters. Its latitudinal 

range is from 71° North to 63° South. It is often adherent on the 

whale barnacles Coronula diadema (Linnaeus) and Coronula reginae 
Darwin which themselves are attached to the skin of the humpback 

or blue whale. C’. auritwm also occurs on the teeth of the sperm whale 

and on baleen plates of the fin whale. 

Conchoderma auritum is characterized by the two long “ears” 
rising behind the positions of the terga, and by the very small or 

absent terga and carina. In places C. auritum may be attached to 
and intermingle or otherwise be associated with C. virgatum 
(Spengler), the latter being distinguished by its well-developed 

though small plates and by the handsome stripes on the capitulum. 

Type locality. — Probably Stavanger (approx. 59°N, 5°30’E), 
Norway. Seven specimens on the whale louse Coronula cut off the 

lip of a whale thrown upon the coast in 1757. 
Florida localities. — I have seen no record of C. auritwm having 
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been found off Florida proper but as it occurs both to the north and 

south its eventual discovery in Florida waters is anticipated. 

Other localtties. — 

Western Atlantic and Caribbean. — West Greenland. New Eng- 

land, on whales. Massachusetts: Vineyard Sound; Provincetown 

(42°04’N, 70°11’W), on whales; Woods Hole, on ships from Carib- 

bean; Gloucester (42°37’N, 70°41’W), on barque from Cadiz, 

Spain. North Carolina: Cape Hatteras (35°14’N, 75°31’W), on 

iron buoy; this is the nearest locality to Florida. Bermuda Island. 

Swan Island (approx. 17°35’N, 83°45’W). South Georgia Island 

(approx. 55°S, 37°W), on Coronula diadema and Coronula reginae, 

and Coronula reginae attached to whales, and Husvik (54°11’S, 

36°52’W) on teeth of sperm whale. “Sourabaya” sta. (57°20’S, 

32°W) from humpwhale and on Coronula diadema. South Shet- 

land Islands (approx. 62°S, 58°W), on Coronula diadema attached 

to whales. Deception Island (approx. 63°S, 59°W), on fin whale. 

Antarctic waters between 60°S and 64°S. 

Eastern Atlantic. — Norway: Mehavn (71°N, 27°50’E) on 

Megaptera boops; Tanafjord; Vadso (70°05’N, 29°47°W); Jan 

Mayen Island (70°10’N, 9°W); Stavanger (approx. 59°N, 5°30’E); 

Lofoten Islands (approx. 67°N, 14°E). Iceland: Bakkafjorour, 

Seyorisfjérour, and Vestmannaeyjar, on Coronula diadema attached 

to the whale Megaptera boops. Ireland. Wales (Swansea, 51°38’N, 

3°57’W). France: LeHavre Basin and Languedoc coast. Italy: 
Trieste (45°39N, 13°47’E), Adriatic Sea; Gulf of Naples. Jugo- 

slavia: Rovinj, 45°05’N, 13°40’E, Adriatic Sea. Azores Islands: 

Ponta Delgada, 37°29’N, 25°40’W. 

Africa and Southern Atlantic. — Mediterranean Sea. Mauri- 

tania (off west coast). Guinea: Gulf of Guinea (0°20.2’N, 6°45’W), 

on ships, water temperature 23.1°C, and on flotsam. Between St. 

Helena (15°58’S, 5°43’W) and Ilha Trindade (20°30’S, 29°20’W). 

North of Tristan da Cunha which is 37°15’S, 12°30’W. South 

Africa: Saldanha Bay, on Coronula reginae, attached to blue whale; 

Walvis Bay, on Coronula diadema; Table Bay, on Coronula attached 

to humpback whale; Simonstown (34°12’S, 18°26’E), on ship; 

Sandbaai near Hermanus (34°25’S, 19°14’E), attached to the ele- 

phant seal Mirounga leonina. African shelf, on lower jaw of dolphin. 

Indian Ocean. — South Africa: (Durban, 29°53’S, 31° Hi In- 

dia: (Bombay, 18°56’N, 72°51’E). 
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Western, Northern, and Southern Pacific. — Indonesia. Japan: 

Akhesi Gulf; vicinity of Seto Marine Biological Laboratory; Ayu- 

kawa (38°18’N, 141°30’E) and Aomori (40°50’N, 140°43’E) on 

whale Megaptera nodosa. Bonin Islands, on whales. Taiwan: Tai- 

hanratu, on Coronula diadema. New Zealand: Bay of Islands; Three 

Kings Islands; Cape Brett (35°12’S, 174°22’E), North Island; Auck- 

land (36°55’S, 174°45’E), North Island; Lyttleton Harbour (43° 

36’S, 172°42’E), on hull of “Terra Nova”, North Island. Kermadec 

Island (30°S, 178°30’W), washed on beach at Waitakerei River. 

Chatham Island (44°S, 176°30’W). Kerguelen Islands. 

Eastern Pacific. — Chile: Talcahuano (36°40’S, 73°10’W), on 

Coronula diadema; Valparaiso (33°05’S, 71°40’W); north of Gulf 
of Arauco (36°10’S to 36°S and 73°36’W to 73°47’W) on teeth of 

the sperm whale Physeter catodon (Linnaeus). Peru: Callao (12° 

05’S, 77°08’W) and Tumbes (3°37’S, 80°27’W). California. British 
Columbia. Bering Sea. Alaska (Plover Island and Aleutian Islands). 

USSR, off Murmansk coast. 

Conchoderma virgatum (Spengler) Pl..3 figs 2 

Lepas virgata Spengler, 1790, pp. 207-208, pl. 6, fig. 9; 1792, pp. 103, 108- 
110. 

Lepas coriacea Poli, 1795, pl. 6, fig. 20. 
Lepas membranacea Montagu, 1808, pl. 12, fig. 2. 
Conchoderma virgatum (Spengler), Olfers, 1814, p. 177; Darwin, 1851, 

pp. 146-151, pl. 3, figs. 2, 2a-b; pl. 9, fig. 4; Verrill, 72 Baird, 1873, pp. 382, 
392; Verrill, Smith, and Harger, zz Baird, 1873, p. 580; Seguenza, 1876, p. 474; 
Hoek, 1876, p. 56; 1883, pp. 4-7, 21, 53, 55, pl. II, figs. 13-15; Aurivillius, 1893, 
p.- 657; Weltner, 1895, p. 288; 1897, p. 240; 1898, pp. 4, 10, 13, 15; 1900, pp. 
305, 308, 309; Gruvel, 1902d, p. 525; 1905, pp. 144-145, fig. 168; 1907a, p. 161; 
1909, pp. 211, 225; 1920, pp. 38, 67, 69, 71, 73; Rathbun, 1905, p. 85; Pilsbry, 
1907, p. 99, pl. 9, fig. 1; Annandale, 1909, pp. 79-81; Stebbing 1910, p. 466; 
Fowler, 1912, pp. 143-145, 498, 635, pl. 39; Jennings, 1915, p. 287; 1918, p. 59; 
Crozier, 1916, pp. 636-640; Nilsson-Cantell, 1921, p. 242; 1928, pp. 16-17, figs. 
7a-d; 1930, pp. 251-252; 1931b, p. 106; 1939b, p. 236; 1957, pp. 4, 6, 9; Schaper, 
1922, p. 243; Barnard, 1924, p. 61; Broch, 1924b, pp. 10, 11, 58-61, 106-107, 117, 
figs. 20a-e; 1931, p. 128; Stubbings, 1936, pp. 1-4; 1961a, pp. 7, 15, 16; 1965, 
pp. 876, 878, 879; 1967, pp. 231, 240; Hiro, 1937, pp. 386, 400, fig. 5; 1939a, pp. 
246, 248; 1939b, p. 205; Stephensen, 1938, pp. 3, 9, 10; Kriiger, 1940, pp. 22-24, 
44, 92, 112, 113, 225, figs. 25, 30a, 98b; Kolosvary, 1943, p. 71; 1947, p. 3; 
Bouxin and Legendre, 1952, pp. 120-123; Cornwall, 1955, pp. 16-18, figs. 11-12; 
Daniel, 1955, pp. 1, 2, 8, pl. 1, fig. 4; pl. 2, figs. 21-24; Newman, 1960a, p. 90; 
1972a, pp. 31, 36; Zullo, 1963a, pp. 2, 3, 6, 21, 29; Southward and Crisp, in 
Ray, 1963, p. 45, fig. 25b; Bassindale, 1964, p. 27, fig. p. 53; Clarke, 1966, pp. 
153-157, 164, table 1, figs. 2-3; Wells, 1966, pp. 89, 91, 93; MacIntyre, 1966, 
pp. 637-638; U.S. Naval Inst., 1967, pp. 129, 130; Daniel and Prem-Kumar, 
1967, pp. 132-133, photos; Beckett, 1968, pp. 2707-2710, table 1; Jones, Roths- 
child, and Shomura, 1968, pp. 194-196, figs. 1-2; Balakrishnan, 1969, pp. 101-103; 
Dawson, 1969, pp. 58-62, fig. 1, table 1; Roskell, 1969, pp. 103-104; Utinomi, 
1970, p. 341; Newman and Ross, 1971, pp. 35-36, 196, pl. SE, text-fig. 11. 
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Branta virgata (Spengler), Oken, 1815, p. 362. 
Senoclita fasciata Schumacher, 1817. 
Cineras cranchii Leach, 1818, p. 412. 
Cineras chelonophilus Leach, 1818, p. 412. 
Cineras olfersit Leach, 1818, p. 412. 
Cineras vittata Leach, 1824, p. 170, pl. 57, fig. 1; Brown, 1844, pl. 51, figs. 

16-18; Gould, 1841, p. 22. 
Gymnolepas cranchii Blainville, 1824. 
Pamina trilineata Gray, 1825, p. 100. 
Cineras megalepis Leach, 1826, p. 208. 
Cineras montagui Leach, 1826, p. 208. 
Cineras rissoanus Leach, 1826, p. 208. 
Cineras bicolor Risso, 1826, p. 383. 
Cineras membranacea (Montagu), MacGillivray, 1845, p. 171. 

Conchoderma virgatwm is a pelagic species which attaches itself 
to a wide variety of floating objects and to nekton such as turtles, 

fishes, and whales as well as to certain sessile barnacles (Coronula), 

themselves adherent to the skin of whales. The floating objects may 

be seaweed, flotsam in general, and commonly the bottom of ships. 
The species shows a preference for settling below the surface of the 

sea rather than on it. 

Geographically, C. virgatum has been found in most seas and 

has a latitudinal range from about 66° North off Iceland to about 
56° South off Cape Horn. Not infrequently C. virgatwm occurs to- 

gether with Conchoderma auritwm (Linnaeus), but is distinguished 

from it by its lack of “ears” and by having wavy longitudinal stripes 
on the sides of the capitulum and peduncle. 

Type locality. — Near St. Barthélemy (17°55’N, 62°50’W), 

Lesser Antilles. 

Florida locality. — Gulf of Mexico at entrance to St. Andrews 

Bay (about 30°6’N, 85°16’W), Bay County, on dorsal fin of an 

orange filefish (Alutera schoepft) and from the head of a cowfish 

(Lactophrys tricornis). 
Other localities. — 

Western Atlantic, Gulf of Mexico, and Caribbean. — From 

Flemish Cap (46°42’N, 45°W) southward to Tierra del Fuego, 

Argentina. Grand Banks, Canada. Massachusetts: Woods Hole (on 

ship from Caribbean Sea); Gay Head; Martha’s Vineyard on Mola 

rotunda; Vineyard Sound; Gloucester (42°37’N, 70°41’W). Rhode 

Island (12 miles southeast of Block Island). New Jersey: off Beach 

Haven on Mola rotunda, a sunfish. Off Maryland, at “Albatross” sta. 

2713 (38°20’N, 70°08’30”W), about 265 miles east of Ocean City 
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on the crab Neptunus sayt; Mississippi: near Round Island attached 

to the fish Hyporhampus unifasciatus; off the western end of Horn 

Island (30°13’N, 88°40’W) attached to the fish Rachycentron 

canadum and the copepod Lernaeolophus sultanus. Off North Caro- 
lina. Puerto Rico. Venezuela, off La Guaira (10°38’N, 66°55’W). 

Falkland Islands. “Eltanin” sta. 117 about 55° south latitude, off 

Tierra del Fuego. 

Eastern Atlantic and Africa. — Iceland. Norway: along the 
coast on whales: at Bergen (60°23’N, 5°20’W); Bergensfjord; 

Glesvaer. Sweden: Skagerrak Channel. Denmark, on whales. Ireland, 

on whales. Wales: Swansea (51°38’N, 3°57’W). France: Le Havre 

(49°30’N, 0°06’E). Italy: Bay of Naples on Pennella sp. and 

Pennella balaeonopterae; Trieste (45°39’N, 13°39’E), Golfo di 
Venezia; Adriatic Sea; off Palermo (38°08’N, 13°23’E), Sicily. 

Azores Islands at 39°56’10’N, 34°W; 39°04’35”N, 31°04’07”W to 

37°43’W; and Faial (38°35’N, 28°42’W), on whales. Madeira: Fun- 

chal (32°40’N, 16°55’W). Cape Verde Islands (Ilha Sao Vicente). 

Gulf of Aden. Spanish Sahara at 23°22’N, 23°29’W, about 540 miles 

west of Villa Cisneros. Senegal, at Gorée, on the fishes Caranx hip- 

pos, Echeneis naucrates, and Isurus oxyrhynchus Rafinesque which 
were attached to the barnacle Platylepas hexastylos (Fabricius) on 

the skin of the turtle Chelone mydas. Liberia: Port Marshall. 

Guinea: west off coast, on flotsam with Conchoderma auritum (Lin- 

naeus). Ghana: Takoradi (4°55’N, 1°45’W). Ascension Island 

(7°57’S, 14°22’W). St. Helena (15°58’S, 5°43’W). Between St. 

Helena and Trindade (20°30’S, 29°20’W). South Africa at Cape of 

Good Hope and Saldanha (33°S, 17°56’E), on the crustacean Pen- 

nella attached to a blue whale. 

Indian Ocean. — India: Cochin, from bar mouth at 9°58/’N, 

76°15’E, on Diodon hystrix; along Malabar coast and off Krusadi 

Island, on turtle; “Vityaz” sta. at 13°32’04”S, 105°04’03”E, on a 

parasitic copepod attached to the abdominal region of the flyingfish 
Cypsilurus speculigar. 

Western Pacific. — Japan: Siriyazaki, Aomori-ken (40°50’N, 

140°43’E); Tasaya on Sado Island; vicinity of Seto Marine Bio- 

logical Laboratory; Sagami and Tosa Bay. Taiwan: Sud, on ? Pen- 

nella. New Zealand: Auckland (36°55’S, 174°45’E); Lyttelton Har- 

bour (43°36’S, 172°42’E), on hull of the “Terra Nova”; Dunedin 
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(45°52’S, 170°30’E), on ship’s hull. Australia: on buoy recovered 

at 31°14’S, 153°12’E, about 35 statute miles east off Camden Haven, 

New South Wales. 

Central Pacific. — West side of Moen Island, Truk (7°25’N, 

151°45’E), Caroline Islands, with Lepas hillu (Leach). According to 

Newman (1972a, p. 36), the C. virgatum found here on a large glass 

fishing float may be the varietal form C. v. intermedium Annandale. 

Eastern Pacific. — Chile: Iquique (20°15’S, 70°08’W). Peru: 

Off Paita (5°09’S, 81°08’W), on whales. Galapagos Islands (vicinity 

of the equator and 90°W). California: San Francisco (37°45’N, 122° 

27’W ). British Columbia, on ? Pennella attached to the fin whale 

Balaenoptera physalus. 

For additional species of host fishes or intermediate copepods 

not mentioned in the foregoing text but recorded in association with 

Conchoderma virgatum elsewhere in the seas, see Dawson (1969, 

p- 60). 

Family OXYNASPIDIDAE Pilsbry, 1907 

Oxynaspis celata hirtae Totton Pibtss tices 

Oxynaspis celata Darwin var. hirtae Totton, 1940, p. 474, figs. 10-11; New- 
man, 1972b, p. 206. 

Following is Totton’s original description: 

On some specimens of Parantipathes hirta from the West Indies there are 
Oxynaspids which differ from typical O. celata in having a proportionately 
longer occludent margin to the tergum (one that is less curved and more nearly 
in line with that of scutum) and a tergum the distal end of which is more 
acute. In the carina of this variety the distal limb may exceed twice the length 
of the basal limb. In a lateral view of the capitulum the basal margins of the 
carina and scutum are more nearly in alignment than in the typical celata. 

There is one pair of filamentary appendages at the bases of the first cirri, 
but no boss between them. 

Of the four specimens illustrated by Totton, none was desig- 

nated as type, nor were any direct measurements given. However, 

judging from the scale markers indicated on Totton’s figures 10 and 

11, the capitulum of his figure 10A is about 1.9 mm in length and 1 
mm in width; 10B, 4.2 mm 2.6 mm; and 10C, 7.4 mm < 4.6 mm. 

Totton’s figure 11 of the carina is about 7.2 mm in length and 3.5 
mm in width across the elbow. All of Totton’s illustrations are re- 

produced on Plate 3, figure 3 with 3B being chosen as the lectotype. 
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The type locality of Oxynaspis celata hirtae is given as the 

“West Indies” by Totton, and inasmuch as many barnacles from the 
West Indies occur also in Floridan waters, the taxon is included 

here. 

Oxynaspis floridana Pilsbry Pl. 3, fig. 4 

Oxynaspis floridana Pilsbry, 1953, p. 15, text-fig. 1; Zullo, 1968, p. 212; 
Newman, 1972b, p. 206. 

The capitulum is lanceolate, 8 mm in length, and 4 mm in 
breadth. The body is brown with a dark purplish-brown streak down 

the middle. The plates are white and calcareous. The parts of the 

capitulum adjacent to the peduncle and the peduncle itself are 
sparsely set with chitinous spinules, but the layer of the antipathar- 

ian over these parts of the barnacle is extremely thin. 

The tergum is long and very narrow, widest above the middle; 

the scutal margin is convex, the carinal margin straight, becoming 
concave near the apical end which is thickened and somewhat en- 

larged. 

The scutum has the form of an inverted “Y”. The umbo is sub- 

median, the prolongation above it band-like and blunt at the tergal 
end which abuts the carinal margin of the tergum; below the umbo, 

the scutum divides into two branches, one shorter band tapering 
along the occludent margin, the other longer and extending toward 
the base of the carina. 

The carina is strongly arched, bluntly angular at the umbo 

which is near the lower third of its length. The sides of the carina 

are narrow. 

The peduncle is about 2 mm in length. 
Type locality. — “Triton” sta. 656, off Palm Beach (26°41’N, 

80°02’W), Florida, broken shell bottom, on a slender antipatharian 

axis, depth 50-60 fathoms (92-110 meters). 

Oxynaspis gracilis Totton PISS ie. 3 

Oxynaspis gracilis Totton, 1940, pp. 472-473, fig. 8; Withers, 1953, p. 20, 
fig. 33; Newman, 1972b, pp. 205, 206. 

Totton’s original description was as follows: 

Description. — Valves covering capitulum except for a small interspace be- 
tween angle of carina and scutum. Tergum: length of occludent margin is five- 
sevenths that of scutal margin; distal angle moderately rounded, only very 
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slightly reflexed; occludent margin in line with the corresponding margin of 
scutum. Scutum unlobed, rostral angle well marked, carinal margin broadly 
rounded, occludent margin straight. Carina: umbo about the middle, with two 
limbs of about equal length, rostral angle of basal expansion not produced round 
peduncle. 

The type-locality is the ‘West Indies.’ The types were found on Antipathella 
gracilis, British Museum Register no. 1843.2.8.25. 

Remarks. — This species is remarkable for its slenderness, the length of the 
capitulum being two or more times its width. The occludent margins of scutum 
and tergum are in aligninent and the scutal umbo central. 

This is a small species, the syntypes averaging a total length 

of 5 mm, a capitular width of about 2 mm across the carinal elbow, 

and a peduncular length and width of about 1 mm. The illustrations 

also indicate that the occludent margins of the tergum and the upper 
half of the scutum are minutely serrate. 

The “West Indies” is the only locality mentioned, but that being 

so there is always the possibility that Oxynaspis gracilis will be 

found in Florida waters. 

Oxynaspis patens Aurivillius Pl. 3, figs. 6-9 

Oxynaspis patens Aurivillius, 1892, pp. 123, 124; 1894, pp. 38-41, pl. 3, 
figs. 1-2; pl. 6, figs. 13-15; pl. 8, fig. 9; Gruvel, 1905, pp. 103-104, fig. 115; 
Pilsbry, 1907, p. 79; 1953, p. 15; Stubbings, 1936, pp. 9, 10, 11; Totton, 1940, 
pp. 466, 476-477, fig. 16; Withers, 1953, p. 22, fig. 41; Newman, 1972b, p. 206. 

The diagnosis of this species by Aurivillius is translated as 

follows: 

Capitulum almost trapezoidal, the post-umbonal carinal border the longest; 
with 5 plates. Carina bent into an obtuse angle from the medial-lying umbo. 
The scuta occupy only the ventral half of the capitulum. 

Peduncle cylindrical, not calcified, hardly half as long as the capitulum. 
The whole body, including the plates, bears spines noticeably resembling 

those from the horny skeleton of Antipathes to which the animal is attached. 
Color not known. 
Dimensions — length of animal 14 mm, length of capitulum 8 mm; width 

of capitulum across carinal umbo 4 mm. 
Locality and occurrence — Antilles Sea, near the Island of Anguilla, depth 

125-1235 meters. 
Synonymy, 1892, Oxynaspis patens C. W. Aurivillius. 

In his more detailed description of O. patens, Aurivillius elabo- 

rated on the structure of the chitinous spines occurring on both 

the plates and peduncle which he believed originated in the epi- 
thelium of the barnacle mantle. In continuing his description Auri- 

villius stated that the primordial plates of the terga are oval and 

lie in close proximity to the apex which is above, whereas the pri- 
mordial plates of the scuta are keel-shaped or triangular, with the 
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apex down. Lines of growth are concentric. The upper lip of the 

mouth is tongue-shaped, bent back from and not arched over the 
mouth parts. The palpi are short conical, with numerous setae. The 

mandibles bear four or five teeth. The first pair of cirri is not far 

from the second. The second to sixth cirri carry 4 to 5 pairs of 

bristles, these smaller proximally, larger distally. There are 16 and 

17 segments in the fifth pair of cirri and 18 and 19 segments in the 
sixth pair. Terminal appendages are absent. The penis is as long 

as the fifth or sixth cirri, the distal half cylindrical, with some hairs. 
Type locality.— Near the Island of Anguilla (18°14’N, 63° 

05’W), Leeward Islands, 125-135 meters (68.4-73.7 fathoms). 

Other localities. — “Albatross” sta. 2651 (24°02’N, 77°12’ 

45”W), 97 fathoms, white ooze; off Green Cay, Bahama Islands, 

close to the eastern border of the Tongue of the Ocean, about 320 

statute miles east-southeast of Key West, Florida. 

Concerning the problem of whether the spines on the capitulum 

and peduncle of Oxynaspis were produced by the barnacle or by the 

coral (Antipatharian) it is now generally believed that “for those 

species epizoic on Antipatharians, the spines have a dual origin from 
the cuticle of the cirripede and from the overlying skeleton of the 

Antipatharian.” (Stubbings, 1936). 

Family POECILASMATIDAE, Nilsson-Cantell, 1921 

Poecilasma inaequilaterale Pilsbry Pl. 4, figs. 1-3 

Poecilasma inaequilaterale Pilsbry, 1907, pp. 83, 85-87, pl. 6, figs. 6-8, 11- 
12; Fowler, 1912, p. 501; Nilsson-Cantell, 1921, pp. 254, 255 pars; Boone, 
1930, p. 16; Henry, 1954, p. 444; Zullo, 1968, p. 214. 

Poecilasma kaempferi inaequilaterale Pilsbry, Barnard, 1924, pp. 51-52. 
Trilasmis (Poecilasma) kaempferit inaequilaterale (Pilsbry), Pilsbry, 1953, 

pp. 13-14, pl. 1, fig. 1. 

The following remarks are taken from Pilsbry’s original descrip- 
tion: 

The capitulum is 11.5 mm in length, 7 mm in width, and 3.2 mm in thick- 
ness. It is inequilateral and oblong, the occludent border much less convex than 
the carinal. The valves are glossy, white or faintly pink, and are sculptured 
by fine radial striae and coarse concentric wrinkles; in the narrow area between 
the occludent margin and the apico-umbonal keel there are fine oblique striae. 

The tergum is small and wedge-shaped, the carinal end truncate or rounded, 
the valve marked with radiating and growth striae. 

The scutum is somewhat arcuate along the occludent margin, the greatest 
curvature near the apex and base; the basal margin is short and oblique, and 
the umbo is a little produced and incurved. There is only a semblance of a 
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curved ridge from the umbo to the junction of the tergum and carina, and ao 
distinct angle is present in the outline of the valve at the tergocarinal suture. 
There is, however, a distinct ridge or angle from the umbo to the apex, this 
nearly straight in the upper half where it defines a narrow occludent area. 
Within the scutum there is a strong but narrow rounded basal rib and a stout 
but low umbonal tooth. The two scuta are more or less unequal in convexity. 

The carina is regularly arcuate, very narrow and slender; the roof is nar- 
row and rounded, slightly wider above than near the umbo, but the sides 
somewhat wider below. Internally, the surface of the carina is concave near the 
umbonal end, elsewhere convex. There are no distinct teeth, and no post- 
umbonal expansion or disk. 

The peduncle is one-half to one-fourth the length of the capitulum, with 
prominent annuli. 

The mouth parts and cirri closely resemble those of P. kaemp- 
fert, but the edges of the teeth of the mandible are slightly serrate. 

This species is very variable in the degree of symmetry, some 

specimens being nearly symmetrical others decidedly asymmetrical 

with either the right or left scutum being the more convex. 

Type locality. — “Albatross” sta. 2744 (38°35’N, 73°05’ 

15”W), 554 fathoms (1019 meters), 30°F bottom temperature, 

blue mud, Western Atlantic, about 105 statute miles east off Ocean 

View, Delaware. 

Florida locahties. — Off Key West in the Gulf of Mexico (24° 

34’N, 81°48’W), 70-80 fathoms (129-147 meters), on the crab 

Scyramathia crassa; off Palm Beach (26°41’N, 80°02’W) in the 

Western Atlantic, usually on the carapace and limbs of the crab 

Cancer borealis Stimpson; off Miami, 1100 fathoms (2012 meters) 

on Cancer borealis. 

Other localities. — Off the east coast of the United States from 

Martha’s Vineyard, Massachusetts at about 41 degrees of latitude 

to Key West in the Gulf of Mexico at about 24 degrees of latitude, 

occurring frequently on the crab Geryon quinquedens A. Milne Ed- 

wards between the latitudes of 39 degrees to 37 degrees. Depths 
range from 12 fathoms (22 meters) at Hampton Roads, Virginia to 

963 fathoms (1771 meters) at “Albatross” sta. 2216 (39°47’N, 

70°30’30”W), bottom of green mud, bottom temperature 39.5°F, 

about 200 statute miles east off Barnegat Light, New Jersey. 
When Pilsbry described Poecilasma inaequilaterale in 1907 he 

recognized certain similarities with P. kaempferi Darwin, dis- 
tinguishing it from that form by its “decidedly smaller tergum, less 
arcuate occludent border and frequently more asymmetrical valves, 

though some individuals are nearly equivalve.” In 1924 Barnard 
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stated he considered P. inaequilaterale a variety or subspecies of 

P. kaempfert, a union Pilsbry acknowledged in 1953 by naming 

specimens collected off Palm Beach, Florida Trilasmis (Poectlasma) 

kaempferi inaequilaterale. However, Pilsbry did not mention the oc- 

currence of P. inaequilaterale off South Africa, an occurrence which 

Barnard implied by stating that “a few of a large number of speci- 
mens... all taken from a single specimen of Geryon quinquedens 

. are indistinguishable from Pilsbry’s figures of inaequilaterale.” 

If the taxa are indeed the same, then the range of P. inaequilaterale 

should be extended to include, in the Eastern Atlantic, the station 

29 miles southwest of Cape Point (34°21’S, 18°29’E) off South 

Africa in 250-300 fathoms (460-552 meters) and in the Western 

Indian Ocean, the station 15 miles off Buffalo River, N., in 310 

fathoms (570 meters) on the crustacean Jasus parkeri Stebbing, also 

off South Africa. 

Poecilasma inaequilaterale breve Pilsbry Pl. 4, figs. 4, 5 

Poecilasma inaequilaterale breve Pilsbry, 1907, p. 87, pl. 6, figs. 9, 10; 
Nilsson-Cantell, 1921, p. 254 pars; Barnard, 1924, p. 53 pars [= Poecilasma 
crassum (Gray)]; Henry, 1954, p. 444; Zullo, 1968, p. 211. 

Pilsbry’s original comments were as follows: 

Similar to P. inaequilaterale, but the capitulum is very short and broad, 
and the tergum is much reduced. It differs from P. crassum by the straight 
occludent border of the scutum. 

Length of capitulum 7.5, breadth 5.3, diameter 3 mm. 
Only two specimens were taken. 

Type locality. — “Albatross” sta. 2352 (22°35’N, 84°23’W), 

463 fathoms (852 meters), bottom of white coral, bottom tempera- 

ture 45°F, on Bathyplax typhla A. Milne Edwards, about 15 statute 
miles due west of Rio de Medio, Cuba and 168 statute miles south- 

west of the Dry Tortugas, Florida. 

Barnard (1924) proposed uniting this subspecies with Anatifa 

crassa Gray (1848), a species later described and illustrated by 

Darwin (1851) as Poectlasma crassa from specimens attached to the 

crustacean Homola cuvierit collected off the Island of Madeira. 

Barnard’s reasons for synonymizing P. 1. breve with P. crassum are 

most persuasive, although it must be pointed out he did not examine 

P. 1. breve from the type locality off Cuba and could not compare 

it with his many specimens of P. crasswm from off South Africa; 



FLorIpIAN CirripeDiA III]: WeErIsBorpD 43 

also, and apart from the great distance between them and certain 
morphologic differences between the two, the host of the type of 

P. i. breve is the crustacean Bathyplax typhla whereas the host of 

the type P. crasswm is Homola cuviern. 

References to Poecilasma crassum that I have noted are the 

following: 

Anatifa crassa Gray, 1848, p. 44, Annulosa, pl. III, fig. 6, as Anatifa 
ovalis (Pl. 14, fig. 2). 

Poecilasma crassa (Gray), Darwin, 1851, pp. 107-109, pl. II, figs. 3, 3a 
(Pl. 14, fig. 1); Barnard, 1924, pp. 52-54; Stubbings, 1936, p. 6. 

Poecilasma crassum (Gray), Hoek, 1883, pp. 28, 44; Gruvel, 1902d, p. 
525: 1905, p. 116, fig. 132; 1920, pp. 38, 69, 73, 75, 77; Pilsbry, 1907, p. 87; 
Weltner, 1922, p. 78, pl. IV, figs. 17, 17a. 

Trilasmis crassa (Darwin), Nilsson-Cantell, 1938, p. 9. 
Trilasmis (Poecilasma) crassum (Gray), Withers, 1953, p. 29; Stub- 

bings, 1967, pp. 231, 241. 

The type locality of Poecilasma crassum (Gray) is given by 

Darwin as Madeira [Island] (32°45’N, 17°W) in the Eastern At- 

lantic, collected on Homola cuvierit. 

Other localities reported are: 

Eastern Atlantic adjacent to the Azores at the following co-ordinates 

(Gruvel, 1920): 
“Prince de Monaco” sta. 219 (39°39'37”"N, 31°03’W), 1,386 meters, 

black sand. 
“Prince de Monaco” sta. 235 (38°59'35”N, 27°55’35”W), 195 meters, 

gray sand, on Geryon affinis. 
“Prince de Monaco” sta. 563 (37°53’N, 25°40'15”W), 578 meters, hard 

sand rock. 
“Prince de Monaco” sta. 701 (39°21’20”N, 31°05’53”W), 1,360 meters, 

on Geryon affinis. 
“Prince de Monaco” sta. 884 (38°2910”N, 28°36’45”"W), 512 meters. 
Cape Verde Islands, “Prince de Monaco” sta. 1189 (15°14’N, 23°03’ 

45”W), 628 meters, muddy sand. 
Off Angola, “Valdivia” sta. 76 (16°33’S, 11°46’E), about 18 statute 

miles southwest of Porto Alexandre; Tiger Bay, fide Stubbings (1967). 
Off South Africa, Eastern Atlantic, “Pieter Faure” sta. 29 miles south- 

west of Cape Town (33°56’S, 18°28’E), on Geryon quinquedens. 
Indian Ocean, off South Africa, Great Fish Point (33°31’S, 27°07’E), 

12 fathoms (22 meters); off Zanzibar Island (Zanzibar, 6°10’S, 39°12’E). 
Philippine Islands (Bohol), approximately 9°48’N, 124°11’E. 

There is some doubt of the validity of Anatifa crassa Gray 

(1848), described succinctly (p. 44) but illustrated under the name 

of Anatifa ovalis on Gray’s plate Annulosa III, fig. 6. The drawing 
of A. ovalis Gray fits the description of A. crassa Gray very well 

but poses the question of why, if they were considered the same by 
Gray, they were not so indicated. Was it a lapsus or oversight of 

some kind? Darwin’s figure of what he regarded as Poecilasma 
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crassa (Gray) has a somewhat more ovate capitulum and a longer 

peduncle than Gray’s figure of Anatifa ovalis but Darwin may have 
been constrained to consider it specifically the same as Gray’s taxon 

because it came from the same locality (Madeira), and because the 

differences in appearance were individual rather than specific. 

Gruvel’s illustration (1905, fig. 132) of Poecilasma crassa was 

taken from Darwin. Weltner’s identification of Poecilasma crassum 

(1922, pl. IV, figs. 17, 17a) was based on the carina only, and al- 

though this feature is similar to that of Anatifa ovalis Gray and 
Poecilasma crassa Darwin, the match is not definitive. Since I have 

not seen additional literature on Anatifa ovalis Gray, the references 

to Poecilasma crassa listed above are believed to be based on Dar- 

win’s illustration and description of the taxon which was first re- 

ported from Madeira. 

Poecilasma kaempferi litum Pilsbry Pl. 4, figs. 6, 7 

Poecilasma kaempferi litum Pilsbry, 1907, p. 85, pl. 6, figs. 1-2; Annandale, 
1909, p. 91; Kriiger, 1911, p. 36, pl. 3, figs. 24-25, text-figs. 68-71; Nilsson- 
Cantell, 1921, p. 255 pars; Barnard, 1924, pp. 51, 52 pars; Henry, 1954, p. 444; 
Zullo, 1968, p. 214. 

Pilsbry’s original description was the following: 

The capitulum is equilateral, somewhat less swollen than the Japanese P. 
kaempferit examined. Scutum and tergum have distinct radial striae and very 
fine, close growth-lines. The ridge from umbo to apex of the scutum is well- 
defined, but that to the tergo-carinal angle is barely indicated. The base of the 
scutum is about three-fifths the length of the tergum. The occludent margin is 
very convex in its upper half, the area in front of the ridge running to the 
apex being wider than in P. kaempferi. Internally each scutum has an umbonal 
tooth and a narrow but rather high and sharp straight basal ridge. The tergum 
is shorter than in P. kaempferi, barely half as long as the scutum. 

Length of capitulum 12, width 6.8, diameter 3.3 mm. Length of carina 7.8, 
of peduncle 5 mm. 

The mouth parts and cirri closely resemble those of Japanese P. kaempferi. 

Type locality. — “Fish Hawk” sta. 7512, off Fowey Rocks 

Light (25°35’N, 80°05’W), 170 fathoms (313 meters), about 15 

statute miles southeast of Miami, Florida, Straits of Florida. 

Other localities. — Gulf of Mexico (Henry, 1954). 

Nilsson-Cantell (1921) and Barnard (1924) placed both 

Poecilasma kaempfert litum Pilsbry and P. k. novaeanglae Pilsbry 

in synonymy with Poecilasma kaempferi kaempfert Darwin. Ac- 

cording to Barnard, P. k. kaempferi Darwin occurs in South African 

waters both off the west coast in the Eastern Atlantic and off the 
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east coast in the Western Indian Ocean. The former locality is 29 

miles southwest of Cape Town in 250-300 fathoms (460-552 meters) 
where P. k. kaempferi occurs with Poecilasma crassa (Gray) on the 

crab Geryon quinquedens, the latter 15 miles off Buffalo River, N., 

in 310 fathoms (570 meters) on the crustacean Jasus parker Steb- 

bing. 

Poecilasma kaempferi novaeangliae Pilsbry Pl. 4, figs. 8, 9 

Poecilasma kaempferi novaecangliae Pilsbry, 1907, pp. 83, 85, pl. 6, figs. 
13, 14; Annandale, 1909, p. 131; Nilsson-Cantell, 1921, p. 255 pars; Barnard, 
1924, p. 51 pars; Zullo, 1968, p. 215. 

Pilsbry’s account of this species was as follows: 

Larger than P. kaempferi; the capitulum equilateral. The scutum has a 
strong ridge running from the umbo to the apex, and another to the tergo-carinal 
angle. The basal margin is very short, less than half the length of the tergum. 
It is sculptured with distinct radial striae and growth wrinkles. 

Length of capitulum 17, breadth 9.7, diameter 5.75 mm. Length of the carina 
12, of the peduncle 9 mm. 

In P. kaempferi and aurantia there is no distinct ridge from the umbo to 
the tergo-carinal angle of the scutum, and the base is longer. 

A very small example, No. 9019, from Albatross Station 2115, is probably 
referable to the above subspecies. It occurred on Lithodes agassizii. 

Type locality. — U.S. Fish Commission sta. 1120, off Martha’s 

Vineyard, Massachusetts, 194 fathoms (357 meters), on the cara- 

pace of the crab Eupagurus politus. 

Paratype locality. — “Albatross” sta. 2115 (32°49’30”N, 72° 

34’45”W), 843 fathoms (1596 meters), bottom temperature 39°F, 

on Lithodes agassizu; about 163 statute miles east off Roanoke 
Island, North Carolina. 

Other localities. — Martha’s Vineyard, Massachusetts (not 

New Jersey), on Geryon quinquedens, fide Annandale (1909). 

The report of this taxon some 2° north of Florida waters sug- 
gests it may eventually be found off Florida itself. 

Barnard (1924) listed P. k. novaeangliae as synonymous with 
P. kaempferi kaempfert. If this is true, the taxon occurs in the 

Eastern Atlantic 29 miles southwest of Cape Point, South Africa, 

250-300 fathoms, and in the Western Indian Ocean 15 miles off 

Buffalo River, N., 310 fathoms. 

Megalasma (Glyptelasma) annandalei Pilsbry Pl. 4, figs. 10-15 

Megalasma (Glyptclasma) annandalei Pilsbry, 1907, pp. 83, 87, 89-90, pl. 
5, fig. 14, pl. 7, figs. 15-19; 1907a, p. 416; Calman, 1919, p. 363; Barnard, 
1925, pp. 4-5; Zullo, 1968, p. 211. 
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The capitulum is 19 mm in length, 9 mm in width, and 5.5 mm 

in thickness. The lower half is very plump, the upper half com- 

pressed. The occludent and carinal margins are convex, the carinal 

margin more strongly so. The valves are strong, white, and sculp- 
tured with fine, faint radial striae and strong concentric grooves, 

with very fine intervening growth striae on the scuta, more crowded 
grooves on the terga. The peduncular orifice is nearly circular. 

The tergum is rhombic, the occludent and carinal margins 

parallel, the carinal more than half the length of the occludent. The 

scutum has a convex occludent margin, a somewhat shorter tergal 

margin, a slightly convex carinal margin which is concave near the 
base, then strongly convex, and a very short basal margin. An angle 

runs from the umbo of the scutum to the apex, defining a very nar- 

row lanceolate ventral area, and a curved ridge extends to the tergo- 

carinal angle; an oblique constriction or wide furrow defines an 

obliquely sulcate basal area. Internally, the scutum has a small 
umbonal tooth and a wide, low, and smooth basal callus. 

The carina is 13 mm long. It is moderately curved, with a con- 

vex roof. The sides are narrow in the upper two-thirds, expanding 

markedly in the lower third, and sculptured with narrow oblique 

riblets. The umbo is incurved and projects below the base of the 
scutum. The basal margin is as long as that of the scutum and forms 

an obtuse angle with it. Internally, the scutum is concave through- 
out. The cavity of the base is enclosed by a concave plate with a 

notched upper margin, the sides produced in two short teeth. 

The peduncle is cylindric, oblique to the capitulum, blackish, 

transversely wrinkled, and about one-fourth the length of the 

capitulum, or nearly 5 mm. 
Type locality. — “Albatross” sta. 2731 (36°45’N, 74°28’W), 

781 fathoms (1436 meters), gray ooze, on Scalpellum velutinum 

Hoek, in the Western Atlantic, about 100 statute miles east of Nor- 

folk, Virginia. 

Other localities. — Eastern Atlantic (34°32’S, 17°19’E), on 

Scalpellum velutinum, about 120 statute miles southwest of Cape 

Town, South Africa. 

Megalasma (Glyptelasma) annandalei Pilsbry is expected to be 

found eventually off the east coast of Florida, because it occurs in 

the Western Atlantic some 7° North of Florida, and is associated 
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with the barnacle Scalpellum velutinum Hoek, which occurs some 

2° North of Florida off the coast of South Carolina. 

Megalasma (Glyptelasma) gracilius Pilsbry Pl. 4, figs. 16-20 

Megalasma gracile gracilius Pilsbry, 1907, pp. 83, 88-89, pl. 5, fig. 16, pl. 
7, figs. 6-9; 1907a, pp. 414, 416; Annandale, 1909, p. 132; Zullo, 1968, p. 213. 

The capitulum, measuring 11.8 mm in length, 5 mm in breadth, 

and 3 mm in thickness, is strongly inflated just below the middle, 
compressed above the inflation. The carinal border is much more 

convex than the occludent. The valves are sculptured with fine 

inconspicuous radial striae and with coarse wrinkles and occasional 

grooves along the lines of growth. The basal foramen is subcircular 

and small. 
The tergum is rhombic, the short carinal margin about one- 

third the length of the occludent. The surface is divided into two un- 

equal areas by a diagonal line from the apex to the baso-carinal 

angle, the larger area grooved lengthwise, the narrow upper area 

marked with lines at right angles to the others. 
The scutum has a moderately curved occludent margin and a 

short straight basal margin; the tergal margin is slightly shorter 

than the carinal, which is convex, except near the base, where it is 

somewhat concave. A sharp keel extends from the umbo to the apical 

angle, and at a strong angulation to the tergo-carinal angle; the 
area in front of the keel is very narrow, forming a lanceolate figure 
in ventral view. Internally there is a very small umbonal tooth in 

each valve and a small polished area of attachment of the peduncle, 

but no basal callus. 
The carina is 7.75 mm long, moderately and evenly curved, and 

has a flat roof. The umbo projects beak-like beyond the base of the 

scutum. The basal margin of the carina is as long as, and at right 
angles to the scutum. The sides of the carina are very wide in the 
basal third and are obliquely grooved. Inside, the carina is slightly 
concave throughout, and a narrow cavity penetrates downward be- 

hind a concave plate which extends over the basal region of the 

cavity; this plate, which becomes narrower above, is truncated, and 
its sides project to form two blunt teeth. 

The peduncle is about one-tenth the length of the capitulum, 
or a little over 1 mm, and is transversely wrinkled and blackish. 
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Type locality. — “Albatross” sta. 2625 (32°35’N, 77°30’W), 

247 fathoms (454 meters) on the echinoid Cidaris papillata Leske, 

bottom of gray sand with black specks, about 163 statute miles 
east off coast of Edisto Island, South Carolina. 

Florida locality. — “Albatross” sta. 2658 (28°21’N, 78°33’W), 
514 fathoms (945 meters), on Scalpellum giganteum Gruvel, bot- 
tom temperature 44.7°F, bottom of foraminifers and broken shells, 
about 120 statute miles east off Cape Canaveral. 

Other localities. — Atlantic cable, West Indies on capitulum of 

Scalpellum giganteum, in Royal Scottish Museum; on capitulum and 

peduncle of Heteralepas cygnus Pilsbry, locality unknown, probably 

West Indies, in Royal Scottish Museum, fide Annandale. The identi- 

fication of locality of H. cygnus Annandale (1909), given as Mon- 

terey, California in the Eastern Pacific, is suspect. 

Megalasma (Glyptelasma) hamatum Calman Pl fissile: 
Pl. 14, fig. 3 

Megalasma (Glyptelasma) hamatum Calman, 1919, pp. 370-374, text-figs. 
5-7; Nilsson-Cantell, 1927, pp. 770-772, text-fig. 11; 1928, pp. 23-25, fig. 11; 
1931a, p. 10; 1934b, pp. 32, 49; U.S. Naval Inst., 1967, p. 194. 

The capitulum is ovate, pointed at the apex, subtruncate at the 

base, convex in outline along the margins. The cuticle is thin, present 

only near the edges of the valves. The valves are thin, all of them in 

contact or nearly so, marked faintly with lines of growth and radial 

striations. The type capitulum is 24 mm long and 12.5 mm wide. 

The tergum has straight margins except the occludent which 

may be gently curved, the carinal margin one-third to one-half as 
long as the occludent. The scutum has a convex occludent margin 
and a straight tergal margin; the carinal margin is convex above, 

more or less deeply concave or notched below; the basal margin is 

straight forming a right or obtuse angle with the chord of the occlu- 
dent margin. There is a straight or gently curved submarginal ridge 
from the umbo to the apex and a very obscure ridge from the umbo 

to the carino-tergal angle. The basal margin of the scutum is more 

or less everted, and on the inner surface of each valve there is a small 

umbonal tooth. The area between the base and the peduncle is de- 

fined by a very narrow line of attachment. 
The carina is narrow and evenly curved, the sides expanding 
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in the lower part so that the margin is convex or even bluntly angled; 
the basal margin is more or less everted, straight or gently concave 

as seen from the side, in line or forming an even curve with the 
base of the scutum; the septum is notched in the middle, the lateral 

lobes more or less prominent in side view. 
The peduncle is less than half as long as the capitulum, the 

carinal side obscurely keeled. The attachment is almost to the 

margins of the scuta and carina. 

In place of filamentary appendages, the dorsal surface of the 
prosoma bears, close to the middle of its length, a pair of hook-like 

processes, turned forward and rather more firmly chitinized than the 

surrounding integument. The rami of the first cirrus bears 9 to 12 

segments. The caudal appendages are very short, not more than 
one-fifth as long as the peduncle of the sixth cirri. 

Type locality. — “Recorder” sta., north end of Victoria-Tas- 
manian cables, Australia. 

Other localities. — Off the coast of Cuba, with specimen of 

Megalasma carinatum (Hoek), Caribbean Sea. Eastern Atlantic: 

“Britannia” sta. (14°54’N, 23°42’W), Cape Verde Islands, 990 

fathoms (1821 meters), with Megalasma carinatum (Hoek); C/S 

“Lady Denison Pender” sta. (7°57.5’N, 21°49’W), roughly 800 kilo- 

meters west of Freetown, Sierra Leone, 2000 fathoms (3678 meters). 

Off East African coast: “Sherward Osborn” sta. (6°58’S, 39°16’E), 

near Dar-es-Salaam, Tanzania, 270 fathoms (497 meters); C/S 

“Lady Denison Pender” sta. (13°27’S, 40°47’E, 600 fathoms (1103 

meters). Indonesia: North coast of Celebes (2°N, 120°-125°E), 

Menado-Kwandang telegraph cable, 750 meters; “Recorder” sta. 

(8°46’S, 114°44’E), about 30 statute miles west of Denpasar, Island 

of Bali, 400 fathoms (736 meters); “Patrol” sta. (11°S, 120°30’E 

and 11°S, 122°E), about 31 statute miles and 28 statute miles, 

respectively, southwest and south of the Island of Sawu, 500 to 600 

fathoms (920 to 1103 meters). Australia-New Zealand: “Patrol” 

sta. (37°S, 165°E), Tasman Sea, 800 fathoms (1471 meters). In- 

dian Ocean: Madras to Penang cable; C/S “Patrol” sta. (7°52’ 

38”’N, 92°59/13”E and 7°15’24”N, 92°59’E), southwest off Katchall 

Island, Nicobar; off south coast of Great Nicobar Island (6°10’N, 

93°55’E); off west coast of Great Nicobar Island (6°39’N, 93° 

12’E), 800 fathoms (1471 meters); about 180 statute miles north- 

west of Penang (6°50’N, 97°25’E), 500 fathoms (920 meters). 
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Megalasma hamatum Calman occurs in the Atlantic, Pacific, 
and Indian Oceans at depths ranging from 270 fathoms to 2000 

fathoms (457 to 3778 meters) as recorded above, and from 200 to 

2000 fathoms (368 to 3778 meters) as stated by Nilsson-Cantell 

(1931a). Although the species is widespread, very few specimens 

have been recovered at the stations mentioned above, and at each 

locality the specimens exhibit minor differences from the type found 
on the Victoria-Tasmania cable off Australia. Nevertheless the 

species is included in this work because of its reported occurrence 

off the coast of Cuba which is close to Florida. The two specimens 
from Cuba are not quite identical with the Australia type but were 
nonetheless included with it by Calman, who wrote as follows: 

It is only after considerable hesitation that all the specimens recorded above 
have been included under one specific name. They all agree in the possession 
of the peculiar hook-like organs on the dorsal surface of the prosoma — a 
character which differentiates them from all the other species I have seen — 
but they differ greatly among themselves in the character of the capitular 
valves. As an example of the variations in these characters, I figure a specimen 
from off the coast of Cuba .. . It will be seen that it differs from the holo- 
type ... in the much narrower form of the capitulum, the relatively shorter 
carina, and the scutum with the basal margin at right angles to the chord of 
the occludent margin. Other specimens, however, both from the Atlantic and 
from the Indo-Pacific areas, are intermediate between the two forms, and I 
am unable to point out any characters by which they can be satisfactorily 
grouped. 

Nilsson-Cantell (1927) agreed with Calman stating that the 

species “is easily recognizable internally by a pair of short, hook- 

like processes on the prosoma and by a narrow appendage at the 

base of the first cirrus.” 

Megalasma (Glyptelasma) subcarinatum Pilsbry PISS hives 

Megalasma (Glyptelasma) subcarinatum Pilsbry, 1907, pp. 83, 87, 91-93, 
pl. 7, figs. 1-5; 1907a, p. 416; Fowler, 1912, p. 501; Calman, 1919, p. 364; Zullo, 
1968, p. 212; Newman, Zullo, and Withers, 1969, p. R280, fig. 116-11 

The following remarks are re-arranged from Pilsbry’s original 
description: 

The capitulum is pointed oblong, ventricose in the lower half, the occludent 
and carinal borders about equally convex, the total length about twice the 
greatest width. The plates are sculptured with fine, close, radiating impressions 
and distinct concentric wrinkles and spaced grooves. These are much closer 
on the terga and carina than on the scuta. The basal orifice is rounded-penta- 
gonal, a little longer than wide. 

The tergum is trapezoidal, the carinal edge parallel with the occludent and 
nearly half as long. 
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The scutum is very large, the occludent border evenly arched; the tergal 
margin is straight, the carinal convex except near the base where it is concave 
to receive the enlarged side of the carina; the basal margin is short and 
straight. On the scutum there is an oblique depression from the umbo to the 
apical angle, defining a very narrow lanceolate area along the occludent 
margin; another less acute ridge runs to the tergo-carinal angle. In the interior 
there is a small but prominent umbonal tooth in each valve of the scuta, and 
a small basal area under which there are microscopic radial and growth striae. 
A small cavity extends from above under the umbonal tooth. 

The carina is short and slightly arcuate. Its roof is rather wide and flat- 
tened above. The sides are narrow above, wider below the middle, and ex- 
pand into a wide plate in the lower third. The basal margin is straight, and in 
basal view the sides are seen to form a right angle. The inner face of the 
carina is deeply concave throughout. A prominent septum or sheath, bilobed 
and projecting above, occupies slightly more than the lower fourth of the 
length; the cavity of the plate penetrates behind this septum to the apex. 

The peduncle is so short that the capitulum appears to be sessile. 

The type capitulum from “Albatross” sta. 2042 is 19 mm long, 

10 mm wide, 5 mm in greatest thickness; the carina of the type is 

12 mm long. A very large detached scutum from sta. 2042 is 23 mm 
long: this implies a length of about 28 mm for the capitulum. 

Three other specimens, one from “Albatross” sta. 2041 and 

two from the type lot at “Albatross” sta. 2042 have the following 
measurements, in mm: 

Length of capitulum 16.2 16.5 16.9 
Width of capitulum 8.0 8.0 8.9 
Thickness of capitulum 3.8 4.0 5.0 
Length of carina 9:7 10.0 10.4 

Type locality. — “Albatross” sta. 2042 (39°33’N, 68°26’45”W), 

on spines of a sea urchin, 1,555 fathoms (2860 meters), 38.5°F bot- 

tom temperature, Globigerina ooze, about 310 statute miles east 

of Atlantic City, New Jersey. 
Paratype locahty.— “Albatross” sta. 2041 (39°22’50’N, 68° 

25’W), 1,608 fathoms (2957 meters), 38°F bottom temperature, 

Globigerina ooze; about 325 statute miles east of Ocean City, New 

Jersey. 

This deep water species is known thus far only from the Western 

Atlantic some 310 to 325 miles east of the New Jersey coast. It is 

included in this work because of the possibility it may be discovered 

off the east coast of Florida. 

Megalasma (Glyptelasma) rectum Pilsbry Peay tigsio-12 

Megalasma rectum Pilsbry, 1907, pp. 83, 90-91, pl. 7, figs. 10-14; 1907a, 
p. 416; Fowler, 1912, p. 501; Calman, 1919, p. 363; Zullo, 1968, p. 216. 
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The following description is adapted from Pilsbry’s original: 

The capitulum of the type is 15.5 mm in length, 7.5 mm in breadth, and 2 
mm in thickness. It is twice as long as wide, plump in the lower half, com- 
pressed above, the sides equally convex, the occludent margin nearly straight, 
the carinal strongly arched. The valves are minutely sculptured with fine, short, 
diverging impressions giving the effect of radial striae, and of coarse, widely- 
spaced concentric ridges. The peduncular foramen is large and cordate in shape. 

The tergum is trapezoidal, with parallel occludent and carinal borders, the 
former twice the length of the latter. A furrow runs from the umbo to the 
carino-scutal angle. 

The scutum has a nearly straight occludent margin, a well-arched carinal 
margin, and a straight basal margin forming an acute angle with the occludent. 
The basal edge flares broadly outward and there is a deep furrow or concavity 
above it. A distinct ridge runs almost straight from the umbo to the carino- 
tergal angle, dividing the scutum into two areas, the upper one slightly the 
greater. Internally the scutum has no basal rib and no umbonal tooth. There is 
a lusterless band of about equal width and no special sculpture along the 
internal basal margin where the peduncle is attached, contrasting with the glossy 
surface elsewhere. 

The carina is 10 mm in length and strongly arched. Its roof is flat, with 
a median depression; the sides are well developed toward the base, closely 
striated longitudinally. On each side of the apical umbo the sides are auriculate, 
being produced laterally and twisted. The carina does not project basally as far 
as the scutum, and its base forms only the dorsal border of the peduncular 
foramen, not clasping the peduncle. Internally the carina is concave; from its 
basal margin there arises a short, transverse bicuspid plate lying nearly parallel 
with the upper portion of the carina, but making a right angle with the umbonal 
portion. 

The peduncle is very short, about 2 mm. 

Type locality. — “Albatross” sta. 2042 (39°33’N, 68°26’45”W), 

1,555 fathoms (2860 meters), 38.5°F bottom temperature, bottom 

of Globigerina ooze; about 310 statute miles east of Atlantic City, 

New Jersey, in the Western Atlantic. 
Paratype locality. — “Albatross” sta. 2041 (39°22’50’N, 68° 

25’W), 1,608 fathoms (2957 meters), 38°F bottom temperature, 

bottom of Globigerina ooze; Western Atlantic, about 325 statute 

miles east of Ocean City, New Jersey. 
This species occurs at the same localities as M. swbcarinatum 

Pilsbry, but is quite distinct. So far as I know M. rectum has not 

been reported from Florida waters but its eventual discovery there 

would not be unexpected. 

Octolasmis americanum Pilsbry Pl. 5, figs. 13-15 

Octolasmis americanum Pilsbry, 1907, pp. 94, 96-97, fig. 33a-d; Fowler, 
1912, p. 502; Zullo, 1968, p. 211. 

The capitulum of the holotype is 8 mm long and 3.6 mm wide, 
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semicordate in outline, and has a straight occludent margin and a 

convex carinal margin, especially near the base. The tergum is 

triangular, with the umbo on the carinal side, midway between the 

summit of the plate and the apex of the carina; a furrow runs from 

the umbo to the basioccludent angle, opposite the apex of the scu- 

tum, where there is a slight notch; the occludent margin is convex, 

the summit somewhat obtuse; the basal and carinal margins are 

nearly straight, the basal angle of the plate somewhat obtuse. The 

scutum consists of two straight branches, an occludent and a lateral 

portion. The lateral branch is about one-third the length of the 

occludent, and is somewhat narrower, tapering to a blunt end. The 

carina is strongly arched, more so at the base. The roof of the carina 

is flat, as broad as the plate at the upper end but tapering to a nar- 

row keel at the base. The sides are broader than the roof but taper 

upward. The base forms a broadly crescentic cup, half embracing 

the top of the peduncle with very short horns. The peduncle is very 

short. 

Type locality. — “Albatross” sta. 2041 (39°22’50”N, 68°25’W), 

1608 fathoms (2957 meters), bottom of Globigerina ooze, about 325 

statute miles east of Ocean City, New Jersey. 
Other localities. — “Albatross” sta. 2709 (40°07’N, 67°54’W), 

866 fathoms (1593 meters), bottom of brown mud, about 340 statute 

miles east of Belmar, New Jersey. 

This species has not yet been recorded in Florida but is listed 

in this work because of the likelihood it will be found in the Gulf 

Stream off Florida as it is off the New Jersey coast some 8 degrees 

of latitude to the northeast. 

Octolasmis antiguae (Stebbing) Pl. 5, figs. 16-18 

Dichelaspis antiguae Stebbing, 1895, pp. 19-21, 25, pl. 2, figs. E-G; Weltner, 
1897, p. 241; Gruvel, 1905, pp. 125-126, fig. 123; Annandale, 1909, p. 100, as 
D. antiquae. 

Octolasmis antiguae (Stebbing), Pilsbry, 1911, p. 172; Nilsson-Cantell, 
1927, pars pp. 763, 765; Causey, 1961, p. 52; Stubbings, 1967, pp. 247-250, 
figs. 5-7. 

Stebbing described and illustrated two small, similar species 

from the Island of Antigua, one Dichelaspis hoeki, the other 
Dichelaspis antiguae. He noted that the valves of D. antiguae oc- 
cupy a larger proportion of the capitulum and are much less opaque, 
thereby allowing the umbones of the terga and scuta to be seen 
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much more clearly than in D. hoekt. The terga of D. antiguae are 

contracted below instead of widening downward, and the distal 

margin of the base of the carina is distinctly though not deeply 

emarginate. Moreover, the membrane of D. antiguae is devoid of 

the foramenate appearance which it has in D. hoeki, and the ped- 

uncle is relatively shorter. 

Stebbing’s illustrated examples of Octolasmis antiguae measure 

less than 0.15 inches (3.81 mm) and the capitulum not quite 0.1 
inches (2.54 mm). They were collected from the maxillipeds of three 

different palinurids. 

Type locality. — Antigua Island, 17°09’N, 61°49’W, in the 

Leeward Islands. Collector: W. R. Forrest. 

Other localities. — Georgetown (6°46’N, 58°10’W), British 

Guiana. 

Annandale (1909, p. 100) and Nilsson-Cantell (1927, pp. 763, 

765) were of the opinion that O. antiguae should be synonymized 
with O. hoeki, which had page priority, because of overlapping 
characters. Stubbings (1967) examined numerous specimens of both 

taxa from the type locality and concluded that the two were indeed 

separate species. He found that the most reliable features for diag- 

nosis were 

undoubtedly the proportions and setation of the cirral segments. In O. hoeki the 
length of the segments is less than twice the breadth and there are three or four 
pairs of setae. In O. antiguae the segments are more than twice, often three 
times, as long as broad, and there are six to eight pairs of setae. 

Since these characters do not intergrade, Stubbings reinstated Octo- 
lasmis antiguae (Stebbing) as a distinct species. 

I have seen no definitive record of this species in Florida waters, 
but inasmuch as other cirripeds occur both in Antigua and Florida, 

this one may also. 

Octolasmis brevis Pearse Pie; tie 

Octolasmis brevis Pearse, 1951, pp. 370-371, fig. 77, j. 
Octolasmis brevis Pearse, pars Newman, 1960c, pp. 106, 108 [= Octolasmis 

lowei Darwin, fide Newman, 1960c, pp. 106-108, fig. 4]. 

Pearse’s original description of Octolasmis brevis was the fol- 
lowing: 

The capitulum is compressed, more than three-fourths as wide as long, 
and triangular. Occludent margin straighter than the carinal. 
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Scutum calcified in two segments; occludent segment thin, wider than the 
carinal, bent at an angle of less than 90°, carinal segment slender and gradually 
curved, flattened a little where it meets the occludent. Tergum large, slightly 
bifid at the proximal end, with a strong, recurved hook near its distal end; 
this hook is about one-fourth as long as the tergum. Carina tapered and curved 
distally; proximal edge rather straight. Peduncle less than half as long as 
capitulum, nodulose and spreading proximally. 

Measurements: Length of 3.2-3.8 mm; width of capitulum 1.6-2.0 mm; length 
of capitulum 2.00-2.4 mm; length of stalk 1.2 mm. 

Type. — U.S.N.M. No. 88580. 
Host.— From the gill chambers of 186 mud crabs Panopeus herbstii HH. 

Milne Edwards, 32 of these parasites were collected. Some of these bore ovate 
eggs. 

Remarks. — This species resembles O. geryonphila Pilsbry (1907) and O. 
miillert (Coker (1902)), but differs from them in having a shorter peduncle, 
a longer and stouter hook, and a bifid proximal end on the tergum. Also the 
actual segments come close together and even overlap, proximally, in the 
present species. 

Type locality. — Bimini, Bahama Islands. The coordinates of 

Bimini North Island are 25°46’N, 79°14’W, and of Bimini South 

Island 25°43’N, 79°15’W. These islands lie on the western edge of 

the Great Bahama Bank, some 55 statute miles east of Miami, 

Florida. 

As stated by Newman (1960c, p. 108), this species may require 

a fuller description; in the meanwhile Pearse’s name of Octolasmis 

brevis 1s accepted. 

Octolasmis dawsoni Causey PING hig 

Octolasmis dawsoni Causey, 1960, pp. 95-98, figs. 2, 4, 6; 1961, pp. 50, 53, 
54, 55, figs. 7-10, 14; Newman, 1961b, p. 328, as Octolasmis aymonini dawsont; 
Monod, 1974, p. 220. 

Dichelaspis (2) geryonphila Pilsbry, Pearse, 1932a, p. 110 [Fide Newman, 
1961b, p. 328.] 

Octolasmis aymonini geryonpila [sic.| Pilsbry, Newman, 196ib, addendum, 
De o29: 

Octolasmis aymonini Lessona and Canefri ssp. geryonphila Pilsbry, Monod, 
1974, pp. 219-221, figs. 1-10. 

O. dawson Causey is a small animal with an average capitulum 

length of 1.42 mm. It lives on the huge deep water isopod Bathyno- 

mus giganteus Milne-Edwards, attached to the ventral surface of 

the abdomen. The barnacle is light brown, almost salmon-colored, 
and is characterized by an apically notched tergum and an almost 
centrally placed umbo. The mandibles have three or four teeth, with- 

out ridges, and with hooks at the base of the teeth. The maxilla has 

a broad notch and more bristles or setae than does O. lowei, with 

which O. dawsoni was compared by Causey. 
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Type locality. — M/V “Oregon” sta. at 28°30’N, 86°11’W, 

240 fathoms (441 meters), about 150 statute miles southeast of 
Pensacola, Florida, attached to Bathynomus giganteus Milne-Ed- 

wards. 

Paratype locality. — M/V “Silver Bay” sta. at 24°11’N, 83° 

21.5’W, 400 fathoms (736 meters), about 45 statute miles southwest 

of Fort Jefferson, Dry Tortugas, Florida, attached to Bathynomus 

giganteus Milne-Edwards. 

After examining a number of Octolasmis specimens infecting 

the gills of Geryon quinquedens Smith near the localities in which 
the host isopods Bathynomus giganteus were recovered, Newman 

found “a complete series of forms intermediate between and in- 

cluding both Octolasmis geryonphila Pilsbry, 1907, and O. a. daw- 

sont Causey, 1960”, and was persuaded that O. dawsom should be 

united with the prior-named O. geryonphila Pilsbry. Here, however, 

O. geryonplhula, first reported in the Western Atlantic from the host 

crab Geryon quinquedens 190 miles east off Barnegat, New Jersey, 

and O. dawsom, first reported from the host Bathynomus giganteus 

in the Gulf of Mexico, about 150 miles southeast of Pensacola, 

Florida, are considered separate species. The rounded tergal apex 

of the type of O. geryonphila seems quite distinct from the notched 

tergal apex of O. dawsont, and it was mainly on this latter character, 
together with other differences that Causey erected his Octolasmts 

dawson. 

Octolasmis forresti (Stebbing) Pl. 6, figs. 3, 4 

Trichelaspis forresti Stebbing, 1894, pp. 443-446, pl. 15; 1895, p. 20; 
Weltner, 1897, p. 242. 

Dichelaspis forresti (Stebbing), Gruvel, 1905, pp. 132-133, figs. 154A-C; 
Annandale, 1969, pp. 99, 103. 

Octolasmis forresti (Stebbing), Pilsbry, 1907, p. 96, fig. 32d; 1911, p. 171; 
Pearse, 1951, p. 369; Henry, 1954, p. 444; Causey, 1961, pp. 50, 53, 54, fig. 3. 

The holotype of Octolasmis forresti shown on Stebbing’s plate 

XV, measures approximately 5.5 mm in length, of which the pedun- 
cle occupies the larger half. The capitulum is triangular, compressed, 

the breadth about two-thirds the length, the occludent border micro- 
scopically crenate. The valves are translucent, and although they 

approach each other at certain points they are nowhere in contact. 

The terga are deeply and widely bifid, the two segments or 

lappets equal in length and widest at the middle. The scuta have 
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two segments, the occludent and the basal, forming an angle of 
about 70 degrees. The occludent segment is long and narrow, widen- 
ing a little distally, the rounded apex near the tergum; the basal 

segment is very narrow and pointed, does not quite equal the length. 

of the occludent segment, and its apex overlaps the fork of the 
carina. From the basal segment of the scutum there arises a median 
segment, also very narrow, a little crooked, and two-thirds the 

length of the occludent segment, from which it diverges much less 

than it does from the basal segment. All the segments are con- 

tinuously calcified. The carina is arched, narrow, a little widened 

approaching the apex, which overlaps the terga without approaching 

them very closely; the fork at the base of the carina 1s variable, in 

some specimens much more pronounced than in others. 
The peduncle is cylindrical, moderately stout, a little longer 

than the capitulum. 

The crest of the labrum has a row of moderately acute teeth, 

the central ones more widely separated than those at the sides. In 

the mandibles there are six teeth, the largest at the extremity of the 

convex margin, remote from the rest; the convex border bears about 

six pairs of setules. The first maxilla have a group of three spines 
preceding the minute notch, and on the rest of the border there are 

five sets of smaller spines mixed with setae. The second maxilla are 
broadly lamellar. 

The first pair of cirri are distant from the second and not more 

than half their length, and curl closely around the mouth organs; 
each ramus has seven segments, all with numerous stout spines ex- 
cept the terminal one. The remaining pairs have rami of twelve to 
fourteen segments, each with eight to thirteen pairs of smooth spines 
of which the distal are very long, the proximal very short. The 

caudal appendages are slender, shorter than the peduncles of the 
sixth pair of cirri, tipped with a group of spines two of which are 
considerably longer than the appendages themselves. 

Type locality. — West Indies, on Panulirus argus (Latreille). 

Florida localities. — Summerland Key (Atlantic side, about 30 

miles northeast of Key West), in the gill cavities of Panulirus argus 

(Latreille), the host living in 2 to 3 feet of water. The crab Panulirus 
argus is reported from the Bermuda Islands, the Florida Keys and 
Bahama Islands to Brazil. 
t 
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Other localities. — Texas: Gulf coast. Louisiana: Grand Isle 

(30°09'N, 89°21’W), from Scyllarus arctus. Bahama Islands: 

Bimini. (The coordinates of Bimini North Island are 25°46’N, 79° 

14’W, and of Bimini South Island 25°43’N, 79°15’W). 

Octolasmis geryonophila Pilsbry Pl. 6, 216556 

Octolasmis geryonophila Pilsbry, 1907, pp. 94-95, figs. 32a-b; Annandale, 
1909, pp. 99, 101, 103, 106, 112-114, 134, pl. VI, figs. 11-15, as Dichelaspis; 
Fowler, 1912, p. 502; Pearse, 1932a, p. 110, as Dichelaspis; Hiro, 1937, p. 426; 
Henry, 1954, p. 444; Newman, 1961b, pp. 326-328, as Octolasmis aymoninti 
geryonophila; 1967a, pp. 15, 19, 21, 27, 29, 30, figs. 1A-F, 2A-J; Causey, 1961, 
pp. 52, 53; Zullo, 1968, p. 212; Kujawa, 1971, pp. 285-286, fig. 2; Monod, 
1974, pp. 220-222, figs. 1-10, as Octolasmis aymonini geryonophila. 

The following synonyms of Octolasmis geryonophila have been 

recorded*. Demonstration of validity, especially for species not 

originally described from the type locality and neighboring waters, 

or those ascribed names other than that of the type, must await 

the results of further study. 

Dichelaspis geryonophila Pilsbry var. fissicarina Annandale, 1909, p. 
113 [*by Newman, 1967a, p. 15.] 

Dichelaspis stella Annandale, 1909, pp. 106, 117, fig. 10 [*by Newman, 
1967a, p. 15]; not Octolasmis stella (Annandale), Daniel, 1955, pp. 14-15, 
pl. 1, fig. 13, pl. 3, figs. 42, 43 [*by Newman, 1967a, p. 15] nor Octolasmis 
stella (Annandale) [*by Dinamini, 1964, pp. 357-362, figs. 1-2; 1965, pp. 
92-96, figs. 1-2.] 

Dichelaspis sinuata Aurivillius, Annandale partim, 1909, pp. 99, 100, 
106, 121 [*by Newman, 1967a, p. 15.] 

Octolasmis lowei (Darwin), partim, Nilsson-Cantell, 1927, p. 766; 1938, 
p. 11; Broch, 1931, p. 129; Henry, 1954, p. 445; Newman, 1960c, pp. 106- 
108, fig. 4 [*by Newman, 1961b, pp. 327-329.] 

The capitulum of O. geryonophila is somewhat triangular, com- 

pressed, widest near the base, 2.5 mm wide, 3.2 mm long. The oc- 

cludent margin is nearly straight, the carinal margin convex. The 

tergum is small, somewhat claw-shaped, the basal margin rounded, 

the upper portion tapering, hooked toward the occludent margin, 

the end acute. The scutum is calcified into two segments at right 

angles: the occludent segment is lanceolate; the basal segment is 

much broader, subtriangular, nearly two-thirds the length of the 

occludent segment, its upper margin straight. The carina is moder- 
ately arched above, strongly so near the base, and nearly three- 
fourths the length of the capitulum. The roof is rounded, and in- 
cluding the sides is rather wide throughout. The base of the carina 
is forked, the branches straight, extending about to the middle of the 

peduncle. 
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The peduncle is 2.5 mm to 3 mm long, cylindrical, and very 

finely, faintly wrinkled transversely. 

Type localities. — “Albatross” sta. 2215 (39°48’N, 70°31’W), 

578 fathoms (1120 meters), and “Albatross” sta. 2216 (39°47’N, 

70°22’W), 963 fathoms (1861 meters), attached to the branchial 

cavity of the crab Geryon quinquedens Smith. These stations are 

about 190 statute miles east off Barnegat, New Jersey in the West- 

ern Atlantic. 

Florida localities. — Dry Tortugas in the Gulf of Mexico, on 

the gills of the crab Bathynectes superba (Costa). It is probable 

that the species occurs elsewhere in the Gulf of Mexico off the west 

and south coast of Florida. 

Other localities. — The taxon Octolasmis geryonphila s.s. was 

reported by Pilsbry beyond the 400-fathom line from south of Nan- 

tucket to off the Delaware capes, on Geryon quinquedens, in the 

Western Atlantic from 37°49’ to 39°51’ North and from 69°49’ to 

73°22’ West, at depths varying from 435 meters to 1043 meters; by 

Monod in French Guiana, off the Guyana coast at “Thalassia” sta. 

275 on the giant isopod Bathynomus giganteus Milne-Edwards at a 

depth of 604 meters (Bathynomus giganteus occurs abundantly in 

Guyana waters between 6°55’ and 7°50’ North and 52°28’ and 

54°02’ West, at depths of 450 to 800 meters on a bottom consisting 
of soft gray mud with a little sand); by Annandale near the Lacca- 

dive Islands west of the mainland of India on Geryon affinis, 224 

to 284 fathoms (412-522 meters), recovered at “Investigator” sta. 

248; and by Hiro, in Japanese waters. 

Octolasmis hoeki (Stebbing) Pl. 6, figs: 7, 8 

Dichelaspis hoeki Stebbing, 1895, pp. 18-19, pl. 2, figs. A-D; Weltner, 
1897, p. 241; Gruvel, 1905, p. 125, fig. 142. 

Dichelaspis antiguae Nilsson-Cantell, 1927, pp. 763-765; non Stebbing, 
1895. 

Dichelaspis aurivilli Gruvel, 1900d, p. 111; 1902a, pp. 275, 292-296, 298, 
text-figs. 13-15, pl. 14, figs. 1-3, 33-34; 1905, p. 124, fide Nilsson-Cantell, 1927, 
pp. 763-765. 

Octolasmis hoeki (Stebbing), Pilsbry, 1907, p. 94; Nilsson-Cantell, 1927, 
pp. 763-766, text-figs. 9a-j}; Henry, 1954, p. 444; Hulings, 1961, pp. 216, 220; 
Causey, 1961, pp. 50, 53, 54, figs. 1-2; Wells, 1966, pp. 89, 93; Stubbings, 
1964a, pp. 103, 106-107, fig. 2; 1967, pp. 242-247, 311, figs. 2-4. 

The following description is mostly from Stebbing’s original. 



60 Bu.Luetin 306 

The capitulum, a little over 2.6 mm long, is compressed in breadth to 
nearly three-quarters the length. The valves are opaque, and although they 
are close to each other, they do not come in contact. ‘The external membrane 
is translucent, closely speckled with little clear spots producing an appearance 
similar to that of an empty test of a Globigerina. The membrane is also 
traversed by strong growth markings, some smooth, others wrinkled and denti- 
culate, but all following the contours of the valves. The peduncle is shorter 
than the capitulum, averaging about 1.4 mm long. 

The terga are trapezoidal, the anterior end of the basal margin deeply 
excavated and lying above the apex of the occludent scutum; the apex of the 
terga is obtuse or acute. The scutal valves are unequal: the occludent segment 
is long, narrow, slightly curved, and acute at the base, the apex rounded and 
closely approximating the excavated margin of the tergum; the basal segment 
of the scutum is shorter than the occludent, but very much wider, and tri- 
angular, the longest margin gently convex and lying close to the inner margin 
of the occludent segment; the lower side of the scutum overlaps the basal part 
of the carina, and the inner side is slightly convex at the center. The junction 
of the two scutal segments is not solidly calcified. 

The carina is strongly arched, overlapping the terga for more than half 
their length; the basal part of the carina is bent at right angles to the upper and 
is externally concave; the distal border of the base is not emarginate. 

There are five teeth in the mandibles, the one at the extremity of the con- 
vex margin the largest and remote from the others, the remaining four com- 
paratively broad and denticulate. The notch which follows the principal spines 
of the first maxillae is shallow. The first pair of cirri are the shortest and 
near the second; the rami have six or seven joints with numerous spines; the 
rami of the outer pairs have from eight to ten joints each, the sixth pair having 
the smaller number. The setose spines are not numerous. The caudal appen- 
dages are one-jointed, short, and narrow, and are tipped with a group of 
seta-like spines of various lengths. 

Type locality. — Island of Antigua (17°09’N, 61°49’W), in the 
Leeward Islands group (Collector: W. R. Frost). 

Florida localities. — Gulf of Mexico in the Dry Tortugas and 

Keys; off Panama City (30°10’N, 85°41’W), 30 to 100 feet, com- 

mensal in the branchial chamber of the oxystomatous crab, Calappa 
flammea. 

Other localities. — Texas. Louisiana (Grand Isle). South Caro- 

lina (North Edisto River, on Calappa flammea). Cape Verde Islands 

(Ilha Sao Nicolao and “Calypso” sta. 85, Ile de Sal). Ghana (at 

Tema, 5°41’N, 0°00’W), on Scyllarides). 

This species is now known from the Gulf of Mexico, Western 
Atlantic, Caribbean Sea, Cape Verde Islands, and the Eastern 

Atlantic off the African coast. 

Octolasmis lowei (Darwin) Pl. 6, fig. 14 

[It can be seen in the synonymy below that a number of species have been 
united with Octolasmis lcwei (Darwin), and it is difficult to determine which 
one should be chosen for the Florida region. I have opted for Octolasmis lowei 
(even though the type locality is Madeira in the Eastern Atlantic) for the 
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following reasons: Madeira is at about the same latitude as the southeastern 
coast of the United States and the Gulf of Mexico; Octolasmis lowei s. s. is 
the oldest of the names given to the taxa of the O. Jowei complex; and numerous 
taxonomists have identified the species as O. Jowei in Floridan and adjacent 

waters. | 
Dichelaspis lowei Darwin, 1851, pp. 128-130, pl. 2, fig. 8; Hoek, 1883, pp. 

28, 48, 50; Weltner, 1897, p. 242; Gruvel, 1905, pp. 131-132, fig. 153. 
Dichelaspis darwinii Filippi, 1861a, pp. 71-73 (PI. 14, fig. 4); 1861b, pp. 

200-206, pl. 13, figs. 12-13, fide Nilsson-Cantell, 1927, p. 766; Weltner, 1897, 
. 241. 

Paradolepas neptuni J. D. MacDonald, 1869, pp. 440-444, pls. 23-24, fide 
Nilsson-Cantell, as Dichelaspis (Octolasmis), 1927, p. 766; Gruvel, 1905, pp. 
127-128, fig. 147, as Dichelaspis; Weltner, 1922, p. 241, as Dichelaspis. 

Dichelapsis aymonini Lessona and 'Tapparone-Canefri, 1874, p. 191 (PI. 
14, figs. 5, 6), fide Nilsson-Cantell, 1927, p. 766. 

Dichelaspis sinuata Aurivillius, 1894, pp. 17-19, pl. 2, figs. 3-5, fide Nilsson- 
Cantell, 1927, p. 766, as Dichelaspis (Octolasmis); Gruvel, 1905, p. 129, fig. 149; 
Annandale, 1909, pp. 99, 100, 101, 102, 103, 121-122. 

Dichelaspis trigona Aurivillius, 1894, pp. 19-20, pl. 2, fig. 8, fide Nilsson- 
Cantell, 1927, p. 766, as Dichelaspis (Octolasmis); Gruvel, 1905, pp. 129-130, 
fig. 148; Annandale, 1909, p. 106; Kriiger, 1911, p. 40, fide Newman, 1960c, p. 
106; Hiro, 1937, p. 424. 

Dichelaspis miilleri Coker, 1902, pp. 401-412, figs. 1-14, fide Nilsson-Cantell, 
1927, p. 766. 

Dichelaspis vaillanti Gruvel, 1900d, pp. 109-110; 1902a, p. 279, pl. 14, figs. 
5, 13; 1905, pp. 128-129, fig. 148, fide Nilsson-Cantell, 1927, p. 766; Annandale, 
1909, pp. 106, 121; Daniel, 1955, p. 13. 

? Octolasmis geryonphila Pilsbry, 1907, pp. 94-95, figs. 32a, b, fide Nilsson- 
Cantell, 1927, p. 766; Annandale, 1909 pars, pp. 101, 102, 103, 106, 112-114, as 
Dichelaspis. 

Octolasmis lowet (Darwin), Broch, 1924a, p. 204; Nilsson-Cantell, 1927, 
pp. 766-769, text-figs. 10a-g; 1934b, pp. 32, 46; 1938, pp. 11, 18; Hiro, 1937, p. 
424; 1939b, p. 206; Kruger, 1940, pp. 221, 225, 333, fig. 297; Henry, 1954, pp. 
444-445; Daniel, 1955, pp. 12, 13, 14, pl. 1, fig. 12, pl. 3, figs. 40-41; Menzel, 
1956, p. 40; Causey, 1960, pp. 95, 98, figs. 1, 3, 5; 1961, pp. 50, 51, 53, 54, fig. 
1; Newman, 1960c, pp. 106-108, fig. 4, A-D; 1961a, pp. 99, 100, 104, figs. 1-2; 
1967a, pp. 14, 15, figs. 3A-C; Stubbings, 1964a, pp. 103-105, fig. 1; 1964b, pp. 
328, 330-333, fig. 2; 1967, pp. 231, 241, 242, 309, 312; Wells, 1966, p. 89; 
Rosell, 1967, pp. 279, 393-394, pl. 6, figs. 1-9; Kujawa, 1971, pp. 285-286, fig. 3; 
Monod, 1974, p. 220, pars. 

Octolasmis uncus Pearse, fide Newman, 1960c, p. 106; fide Causey, 1961, 
prods 

Octolasmis brevis Pearse, fide Newman, 1960c, p. 106; fide Causey, 1961, p. 
51. 

Octolasmis (Octolasmis) aymonini (Lessona and Tapparone-Canefri), pars, 
Newman, 1961b, p. 327; Hiro, 1938, pp. 465, 473, Utinomi, 1958, p. 307. 

Darwin’s original description of Octolasmis lowei is summarized 

as follows: 

The capitulum, measuring about 2.7 mm in length and 1.7 mm in width, 
is triangular, much compressed, formed of a very thin membrane. The valves 
are thin and imperfectly calcified. The terga are broad, and have a deep em- 
bayment toward which the apex of the scutal occludent segment approaches. The 
carinal lobe of the terga is much broader than the occludent lobe, and the lower 
part of the terga is twice as broad as the occludent segment of the scuta. The 
scuta are composed of two narrow plates forming an angle of 50° to each 
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other, and united at the umbo by a non-calcified flexible portion. The occludent 
segment of the scutum is about twice as wide and about one-fifth longer than 
the basal segment, which latter is pointed at the end. The occludent margin is 
slightly bowed, a little narrowed-in on the occludent margin close to the umbo. 
Close to the umbos on the under side of the basal segment there is a longi- 
tudinal calcified fold on each valve. 

The carina is nearly the same width throughout, with the upper half rather 
the widest, and the apex blunt. The carina, which is convex within, extends 
up between three-fourths the length of the terga, terminating downward in a 
fork with sharp prongs at right angles to each other. The points of the prongs 
extend under about one-fourth the length of the basal segments of the scuta. 
The peduncle is narrow, somewhat longer than the capitulum, about two-tenths 
of an inch (5.1 mm) in length. The membrane of the peduncle is thin and 
structureless. 

The labrum has a few distinct bead-like teeth on the crest; the palpi are 
small and moderately bristled. The mandibles have four teeth, plus the rudi- 
ment of a fifth. The first tooth is as far from the second as is this from the 
inferior angle. The second, third, and fourth teeth are blunt. The maxillae are 
small, with a small notch under the three upper spines, which are followed by 
five or six pair, nearly as large as the upper spines. 

The first pair of cirri is remote from the second; their rami are nearly 
equal, and about one-third the length of the rami of the second cirrus, thickly 
clothed with bristles; the rami of the second cirrus are equal in thickness, but 
a little shorter than those of the sixth cirrus; the three or four basal segments 
of the anterior are thickly clothed with spines; the other segments and all the 
segments of the third pair resemble the segments of the posterior pair. These 
latter are elongated, not protuberant, and support eight pairs of spines with very 
minute intermediate spinules; those in the dorsal tufts are numerous and long. 

The caudal appendages are nearly as long as the pedicels of the sixth 
cirrus; they are oval, moderately pointed, their sides thickly spinose for one- 
fourth their length. 

Type locality. — Island of Madeira (32°45’N, 17°W), “at- 

tached to a rare Brachyourous Crab, discovered by the Rev. R. T. 

Lowe. Very rare.” 

Florida localities. — Gulf of Mexico at Dry Tortugas, near Fort 

Jefferson (24°40’N, 82°50’W); Alligator Harbor, Franklin County, 

from brachial chamber of the blue crab Callinectes sapidus Rath- 

bun; St. Teresa, Franklin County, from the branchial chamber of the 

stone crab Menippe mercenaria; St. George’s Sound, on gills of 
crabs. 

Other localities. — Gulf of Mexico-Western Atlantic. — Texas 

Gulf Coast. Louisiana (Grand Isle, 30°N, 89°21’W). Mississippi 

Gulf Coast. South Carolina (Rockville Sea Buoy, on Arenaeus 

cribrarius). Off North Carolina. Brazil? (“St. Catharina”, after 

Weltner, 1922), as O. darwinit. 

Eastern Atlantic, Mediterranean, Africa. — Italy (off Naples 

40°50’N, 14°15’W). Mediterranean Sea (as O. darwini). Egypt 

(Suez, 30°56’N, 31°46’E), as O. trigona and O. vaillanti. Red Sea. 
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Persian Gulf. Cape Verde Islands (Ile de Sal, 3.7 meters, on Panu- 

lirus regius). Along west coast of Africa at Port Harcourt, Nigeria 
(4°43’N, 7°05’E). Ghana: Accra (5°33’N, 0°15’W). Mauritania: 

Cap Blane (about 20°50’N, 17°W). 

Indian Ocean. — South Africa: near Durban (29°43’S, 31°E). 

India, in Bay of Bengal and off the coast of Madras and Rayapuran. 

Indonesia. — “Malay Archipelago”. Java Sea, as O. sinuata; 

northeast of Salembu Besar Island at 5°20’S, 114°34’E, 33-35 

meters. 

Greater Pacific. — Australia: Sydney (33°55’S, 151°10’E); 

New South Wales, as O. neptunt; Hobart (42°54’S, 147°18’E), Tas- 

mania. Philippine Islands: Iloilo (10°41’N, 122°33’E). Kaping- 
marangi Atoll (about 1°30’N, 155°E), in branchial chamber and on 

the gills of the slipper lobster Parribacus antarcticus (Lund). Ha- 

wali, in Kanoehe Bay (approximately 21°25’N, 157°48’W), Oahu. 

Taiwan. Japan: Japanese waters as O. aymonini; vicinity of Seto 

Marine Biological Laboratory; Matsu Bay at Asamushi and Moura- 

zima, and Nonai (40°51’N, 140°50’E) near Asamushi, on Neptunus 

trituberculatus. 

Recapitulating, Octolasmis lowe (Darwin) and one or the other 

of the species included as synonymous by authors, range latitudinally 

from about 41° North (Japan) to 43° South (Tasmania), and 

longitudinally from perhaps 48° West to 155° East. I have not seen 

a report of O. lowei occurring in the Eastern Pacific along the west 
coast of the Americas, however. The depth range of the hosts within 

the known area was reported by Nilsson-Cantell to be from near 

shore to 457 meters. 

Octolasmis mUlleri (Coker) Pl. 6, figs. 9, 10 

Dichelaspis miilleri Coker, 1902, pp. 401-412, figs. 1-14; Gruvel, 1905, p. 
453; Nilsson-Cantell, pars, 1927, p. 766; Visscher, 1928, p. 237. 

Octolasmis miilleri (Coker), Pilsbry, 1907, pp. 94, 95-96, fig. 32c; Humes, 
1941- pp» 101-103> Behre, 1950; p: 17: Pearse, 1952a, p. 2335 1952b; p. 7; 
Hopkins, 1957, p. 425; Causey, pars, 1961, p. 52; Hulings, 1961, p. 216; Wells, 
1966, pars, p. 89. 

Octolasmis lowei miilleri (Coker), Pilsbry, 1953, p. 14. 

Octolasmuis miillert (Coker) has been synonymized with, or has 

been considered one of the races of Octolasmis lowei (Darwin, 

1851), by Nilsson-Cantell (1927, p. 766), Pilsbry (1953, p. 14), 

and Causey (1961, p. 52). Coker (p. 406) recognized “many points” 
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of resemblance between O. miilleri and O. lowet (Darwin), but he al- 
so observed five important differences: (1) the shape of the capitu- 
lum; (2) the number of main spines on the segments of the posterior 
cirri (8 pairs in O. lowet, 6 pairs in O. miilleri); (3) the smaller 

plates of O. miilleri; (4) the angle separating the segments of the 
scuta; and (5) the character of the carina. These differences seem 

to me to be viable grounds for distinguishing the two species and 
suggest that the species in question should bear Coker’s name of 
Octolasmis miillert. 

Coker’s original description of Dichelaspis miillert is summarized 

in part as follows: 

The capitulum is a little longer than broad and generally about half as 
thick as long, its measurements ranging from 3.5 mm to 4.5 mm in length and 3 
mm to 3.5 mm in breadth. The five plates are small and well removed from one 
another. 

Each tergum* bears a notch on the occludent margin. The lower end of 
the tergum varies from one-third to three-fourths the length of the plate, and 
although the outline is generally smooth, it is sometimes a little jagged or with 
an embayment; the carinal margin of the tergum is slightly concave and also 
bears more or less of a notch; the upper end is blunt and rounded. 

Each scutum is composed of two unequal segments united at the umbone 
by an uncalified flexible portion. The occludent segment extends parallel with 
and close to the occludent margin of the capitulum, is widest in the middle, nar- 
rower near the umbone, and more or less pointed at the apex which is directed 
toward the notch in the tergum. The occludent segment and the basal segment 
form an angle of 70° to nearly 90°. The basal segment is narrower and about 
five-sixths as long as the occludent portion, is of more uniform width, and is 
usually bluntly pointed; the basal segment may not quite reach to the points 
of the carinal prongs, or may overlap them to as much as two-thirds their 
length. The carina is arched, convex within, terminating downward in a fork, 
and much widened at the base of the widely separated prongs; above the fork 
the carina is nearly uniform in width, and reaches to or slightly beyond the 
lower edges of the terga, where it ends bluntly; in some specimens, however, 
the carina extends up between the terga as much as halfway. 

The peduncle is one-and-one-half to three times as long as the 
capitulum, but Coker examined one specimen with a peduncle 40 

mm long and a capitulum only 4 mm long. The peduncle of mature 
individuals is commonly entirely, or in part, of a pink color, this 
color due to ova seen through the translucent integument of the 
peduncle. 

Type locality. — North Carolina: Beaufort (32°44’N, 76° 
41’W). 

*The two terga of the same specimen are not necessarily just alike, as shown 
on Plate 6, figures 9, 10. 



FLoRIDIAN CirRIPEDIA III: WeEIsBorpD 65 

Florida localities. — Off Palm Beach (26°41’N, 80°02’W), on 

gills of the crab Cancer borealis Stimpson, in about 60 ft.; Lake 

Worth (26°36’N, 80°04’W) Inlet; Alligator Harbor, Franklin 

County, on gills and mouth parts of the blue crab Callinectes sapidus 
Rathbun; off Panama City (30°10’N, 85°41’W), 30-100 ft. 

Other localities. — South Carolina: North Inlet. Along the 

Texas Gulf Coast, common on the gills and to some extent on the 

mouth parts of the crustacean Libinia dubia Milne Edwards and the 

crab Callinectes sapidus Rathbun. Louisiana: Cameron (29°47’N, 
93°19’W) and Grande Isle (30°09’N, 89°21’W), on gills of Calli- 

nectes sapidus Rathbun. 

The barnacle Octolasmis miilleri has been recovered from waters 

up to 100 ft. in depth in the Western Atlantic and Gulf of Mexico, 

where it is restricted to shallow water crabs. 

Octolasmis prototypus Pilsbry Pln6: figs| 11912 

Octolasmis prototypus Pilsbry, 1911, pp. 171-172, figs. 2-3; Zullo, 1968, p. 
2S: 

Pilsbry’s description of this small species is summarized as 

follows: 

The capitulum, measuring 3.5 mm in length and 2.5 mm in width, is acutely 
ovate and almost entirely covered by white, dense, well-calcified plates. The 
tergum is about as long as the carina and nearly as long as the scutum; the 
lower end tapers and extends between the scutum and carina; the upper end 
is truncated, its scutal margin hollowed out to receive the apex of the scutum. 
The scutum is divided by an arcuate slit into a longer occludent and a shorter 
triangular lateral segment; the latter is acute above, rounded at the two basal 
angles, and nearly as high as wide. Like the tergum it has faint sculpture of 
concentric and radiating striae. The carina, which is somewhat separated 
from the other plates, is slightly arched and shortly forked at the base. The 
peduncle is finely annulated and often one and a half times longer than the 
capitulum, varying from 3.5 to 4 mm in length. 

Type locality.— Jamaica: Montego Bay. The holotype was found on a 
spider crab. 

Dichelaspis sinuata Pearse, non Aurivillius, 1894 

Dichelaspis sinuata Aurivillius, Pearse, 1932, p. 110, mot Aurivillius, 1894, 
pp. 17-19, pl. 2, figs. 3-5. 

The status of Pearse’s Dichelaspis sinuata is not settled but the 

species is mentioned here because of its occurrence in Florida waters. 

This Florida form was originally identified by J. P. Visscher and 
listed, but not illustrated by Pearse, who reported its occurrence on 
the gills of the crab Portunus spinicarpus (Stimpson) in the Dry 
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Tortugas. However, Newman (1961a), who has done considerable 

work on the genus Octolasmis, questioned Visscher’s identification 

and suggested that Dichelaspis sinuata Pearse might be the same as 
the prior-named Paradolepas neptunt Macdonald, 1869. The illustra- 

tions of the type of Dichelaspis sinuata Aurivillius from the Java Sea 
and of Paradolepas neptuni MacDonald from Australia are repro- 

duced on Plate 7. Aurivillius recognized certain similarities between 

his D. sinuata and P. neptuwnt Macdonald but was reluctant to unite 

the two because of the differences in the form of the capitulum, the 

character and position of the carina, the acuteness of the basal angle 

of the scutum, and the great geographical distance separating the 
two taxa. It is my feeling that Dichelaspis sinuata Pearse may turn 

out to be a species other than D. sinuata Aurivillius or Paradolepas 

neptunt because the latter two occur far from the Tortugas. 

Paradolepas neptuni MacDonald Pl. 7, figs. 4, 5-7 

Paradolepas neptuni }. D. MacDonald, 1869, pp. 440-444, pls. 33-34, text- 
figs. a-d, 1-2; Whitelegge, 1889, p. 21. 

Listed below is the synonymy of Paradolepas neptunt Mac- 
Donald with which, together with a number of other taxa, Diche- 

laspis sinuata Aurivillius has been united. 

Dichelaspis neptuni (MacDonald), Hoek, 1883, pp. 32, 47, 48; Aurivillius, 
1894, p. 19: Gruvel, 1900d, p. 110; 1905, pp. 127-128, fig. 147. 

Dichelaspis sinuata Aurivillius, 1894, pp. 17-19, pl. 2, figs. 3-5 [See Pl. 7, 
figs. 1-3]. 

Dichelaspis vaillanti Gruvel, 1900c, p. 2 [Fide Newman, 196la, p. 100]; 
1900d, p. 109; 1905, pp. 128-129, fig. 148; Annandale, 1906b, p. 45; 1908, pl. 4, 
fig. 6. 

Dichelaspis sinuata pars Annandale, 1909, p. 121 [Fide Newman, 196la, p. 
100]. 

Octolasmis neptuni (Macdonald), Barnard pars, 1924, pp. 57, 60, 61 [Fide 
Newman, 1961a, p. 100]; Newman, 1961la, pp. 100-102, pl. 21, as Octolasmis 
(Octolasmis) neptuni neptuni; Wu, 1967, p. 276, fig. 2; Utinomi, 1969, p. 82; 
1970, p. 343, text-figs. la-b. 

2Dichelaspis sinuata Aurivillius, Pearse, 1932, p. 110. 
Octolasmis lowei (Darwin), Nilsson-Cantell pars, 1927, p. 766; 1938, p. 11; 

Broch, 1931, p. 129; Causey, 1961, p. 51 [Fide Newman, 1961a, p. 100.] 
Octolasmis lowei forma neptuni Hiro, 1937, pp. 420, 466; 1939a, p. 206; 

Newman, 1960b, p. 10; 1960c, p. 108 [= Octolasmis neptuni (MacDonald), 
fide Utinomi, 1970, p. 343.] 

Octolasmis (Octolasmis) neptuni hirot Newman, 1961a, p. 102 [Fide 
Utinomi, 1970, p. 343.] 

Type locality. — The type locality of Octolasmis neptuni is 
Moreton Bay, north of Brisbane (27°30’S, 153°E), Queensland, 
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Australia, on the gills of Neptunus pelagicus (Linnaeus). In Austra- 

lia the species is also recorded in abundance at Port Jackson and 

Sydney (33°55’S, 151°10’E). 

Other localities. — MacDonald stated that O. neptwnt occurs 

“amongst the islands of the Southwestern Pacific”, including prob- 
ably Nandi Bay (17°47’S, 177°29’E) in the Fiji Islands; South 

Africa, off Durban (29°53’S, 31°E); Egypt, at Suez (29°59’N, 
32°23’E); South Korea, at Pusan (35°05’N, 129°02’E); Japan, in 

Mutu and Turuga Bay, where the species attached itself to the gills 

of the crab Portunus trituberculatus. 

Cctolasmis uncus Pearse PIsG6; figs13 

Octolasmis uncus Pearse, 1951, pp. 369-370, fig. 77,k. 
Octolasmis uncus Pearse pars, Newman, 1960c, pp. 106, 108 [= Octolasmis 

lowei Darwin fide Newman, 1960c, pp. 106-108, fig. 4.] 

Pearse’s original description of Octolasmis uncus was as follows: 

The capitulum is compressed, triangular with basal angles rounded and 
the tip slightly bent toward the occludent side; about three-fourths as wide 
as long. The occludent margin is curved, but much less than the carinal margin. 

The scutum is calcified in two segments; occludent segment curved and 
pointed at both ends and gradually tapered; carinal segment bifid at the distal 
end but otherwise much like the occludent segment. Tergum large, stout and 
bent to form strong sharp hook on the carinal side, therefore the specific name 
UNCUS. 

The carina is moderately curved above, strongly so near the base. 
The peduncle is a little longer than the capitulum, cylindric, and wrinkled 

transversely. 

Type locality. — Bahama Islands: Bimini. The coordinates of 

Bimini North Island are 25°46’N, 79°14’W, and of Bimini South 

Island 25°43’N, 79°15’W. 
Six specimens of this species were collected by Pearse from the 

gill chambers of two stone crabs, Menippe mercenaria (Say), but no 

measurements were given. The distinguishing characters are the 

distally bifid carinal segment of the scutum and the strong sharp 

hook on the carinal side of the tergum. Newman (1960c, p. 108) was 

inclined to include O. wncus with the O. lower series until the former 

was more fully described, but Pearse’s name of Octolasmis uncus 

is retained here. 

Pagurolepas conchicola atlantica Keeley and Newman RING. ties 15 

Pagurolepas conchicola atlantica Keeley and Newman, 1974, pp. 628-637, 
figs, 1bA-B; 2;A-H. 
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The capitulum of this small asymmetrical barnacle is composed 

of five reduced, calcified plates. The tergum is tripartite, the basal 

and occludent arms forming a notch to receive the occludent arm of 

the scutum. The scutum is about three times as long as wide, and 
is also notched to receive the medial arm of the tergum. The carina 
is less than one-half the length of the capitulum, with a basal fork, 

and is displaced toward the left side of the capitulum. The peduncle 

is sharply defined from the capitulum, is concentrically wrinkled, 

and is greatly expanded at the attachment area of the base. The 

caudal appendages are half the length of cirrus VI. 

The capitular length of the holotype is 11 mm; of the small 

paratypes 1.3 and 2.5 mm; of juveniles 0.7 to 2.5 mm. 

Type locality. — “Gerda” sta. 135 (24°29’N, 80°50’W), Florida 
Straits, 220 meters, in the gastropod Bursa tenuisculpta Dautzenberg 

and Fischer, inhabited by Tomopagurus cokeri (Hay). 

Other localities. — Florida: “Anton Dohrn” sta., off Loggerhead 

Key, Tortugas, 16 miles south of No. 2 Red Buoy, 256 meters, in a 

buccinid gastropod, inhabited by Tomopagurus cokent (Hay); “An- 

ton Dohrn” sta., off Loggerhead Key, Tortugas, 15 miles south of 

No. 2 Red Buoy, 201 meters, soft gray mud. 
Keeley and Newman (1974) have compared the Flerida taxon 

with Pagurolepas conchaicola s.s. from Zanzibar and Amakusa, Japan, 
and state that the Florida form “appears to differ sufficiently from 

those described from the Indo-West Pacific to be considered at least 

a distinct subspecies.” 

THE VERRUCIDAE 

Many of the verrucid barnacles discussed in this work were first 

described and illustrated by Pilsbry (1907, 1916). Both the shell 

and internal organs were depicted. In his study of the latter in some 

fifteen of the verrucids, Pilsbry noted that the rami of cirri IV, V, 

and VI were very similar and not particularly diagnostic in dif- 
ferentiating species. However, the rami of cirrus I, II, and III were 

fairly distinct either in the number of segments of both rami or in 

the relative length of the anterior to posterior ramus. 

Table 1 gives the relative length and number of segments of 
the cirri; Table 2 gives the absolute and relative lengths of the caudal 

appendages, and the lengths of the protopodite of cirrus V, and the 

complete Cirrus VI . 
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TABLE 2* 

SPECIES DIFFERENTIATION AS INDICATED BY MEASUREMENTS OF 
CAUDAL APPENDAGES, OF PROTOPODITE OF Cirrus V, AND OF Cirrus VI 

Caudal appendages 
Protopodite 

Species : of Cirrus V Cirrus VI 
Lene nes Boa aes (Length in mm.) (Length in mm.) 

V. alba 2.8 22 0.8 to 1 3.8 to 4.6 

V. alba 2-5 28 1 3.8 

V. floridana 3.2 23 1 5.5 

V. entobapta 2.4 18 13° .. ) © tee 

V. calotheca 1.8 14 1.5) © VS Wee See 

V. c. flavidula 2.3 14 1.2 5a 

V.c. heteropoma 1.6 14 1 5 

V. xanthia 1 120 bw Gestcco ae 

V. darwini 1.9 11 15, ~— — "Ree 

V. hoekt 0.6 8 0.6 3 

V. bicornuta 2.6 10 24 (eee 

V. euglypta 2 10 2.5 .. 9) | Beers 

V. halotheca 2 10 2:6 1 ® |  Besaee 

*from Pilsbry, 1916. 

Suborder VERRUCOMORPHA Pilsbry 1916 

Family VERRUCIDAE Darwin 1854 

Verruca alba Pilsbry Pl. 8, figs. 1-3 

Verruca nexa alba Pilsbry, 1907, pp. 107-108, pl. 11, figs. 7-8; Pilsbry, 
1911, p. 173; Zullo, 1968, p. 218. 

Verruca alba Pilsbry, 1916, pp. 17, 18, 25-28, pl. 2, figs. 1-1b, 2; Pilsbry, 
1953, p. 24; Henry, 1954, p. 444; Zullo, 1968, p. 218. 

Pilsbry (1907) originally considered V. alba a subspecies of 
V. nexa Darwin but later (1916) decided it was a distinct species. 

Descriptive details of the shell of the barnacle are abstracted 
from both of Pilsbry’s accounts as follows: 
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The barnacle is white, not ruddy like that of 7. mexa, and is flat topped, 
with steep or subvertical walls. 

The movable tergum has four articular ridges, the second one very small 
in the type specimen, but nearly as large as the others in another specimen. 

The fixed tergum has a conspicuous, stout, recurved beak densely marked 
with growth lines. It is callused within, and the basal edges of the wall are 
very obtuse and rather thick. 

The movable scutum is strongly convex between the apex and basal margin, 
the apex depressed and twisted. There are three articular ridges and two (or 
sometimes three) longitudinal ridges on the occludent area. 

The fixed scutum, like the fixed tergum, has a produced beak with con- 
spicuous growth lines. In the interior of the fixed scutum there is a shallow 
adductor pit, bounded below by a curved adductor ridge. 

The carina and rostrum interlock by one long and some small teeth in each, 
and both have several short curved ribs terminating on the hinge-line of the 
movable plates. 

Measurements. — Holotype length 4 mm, breadth 2.7 mm, 

height 1.7 mm. 

Type locality. — “Albatross” sta. 2317 (24°25’45”N, 81°46’ 

45”W), 45 fathoms (83 meters), bottom temperature 75°F., seated 

on a sea urchin spine, about 36 statute miles south of Long Key, 
Monroe County, Florida. 

Other localities. — Off Florida, in 195 fathoms (386 meters), 

“Blake” Expedition, Museum of Comparative Zoology; “Triton” 
sta., south of Sombrero Key Light (about 24°38’N, 81°07’W), 80 

fathoms; 10 miles south of Key West, 125 fathoms, associated with 

Scalpellum henderson Pilsbry. North Carolina: “Albatross” sta. 

2268 (35°10’40”N, 75°06’10”W), 68 fathoms, bottom temperature 

71.3°F., about 31 miles southeast off Cape Hatteras; “Albatross” 

sta. 2269 (35°12’30”N, 75°05’W), 48 fathoms, bottom temperature 

77°F., about 31 miles southeast of Cape Hatteras. 

Distribution. — Verruca alba occurs in the Western Atlantic 

from about the latitudes of 24° North to 35° North and the longi- 

tudes of 75° West to 82° West. Depths range from 45 to 195 fathoms 

(83 to 386 meters). 

Verruca alba barbadensis Pilsbry Pl. 8, figs. 4, 5 

Verruca alba barbadensis Pilsbry, 1916, pp. 28-29, pl. 2, figs. 3, 3a; Zullo, 
1968, p. 218. 

Pilsbry’s original description was the following: 

The shape is more depressed than V. alba. The tergai area of the movable 
scutum is narrower, its ribs three or four in number are very narrow; the 
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outer face is less convex, and the plate is not twisted toward the apex. The 
movable tergum is lengthened in the direction of the diagonal rib, and its articu- 
lar ribs are unevenly spaced. The recurved beaks of the fixed scutum and 
tergum are very long. Rostrum and carina interlock by two very large and 
one small tooth in the rostrum, one very large and two or three small teeth in 
the carina. There are some very minute, granose ribs above the upper articu- 
lating rib of the rostrum, none above that of the carina. The rostrum is the 
largest and highest plate. It extends around the end of the barnacle as in V. 
alba. Basal margin of the wall is obtuse. Greatest carinorostral length 3.9 mm; 
height of fixed tergum 1 mm. 

Type locality. — “Blake” Expedition, off Barbados, Caribbean 
Sea, in 106 fathoms (195 meters) on spine of the sea urchin Doro- 

cidaris bartlettt A. Agassiz. 

Verruca alba caribbea Pilsbry PIA6shies6 

Verruca alba caribbea Pilsbry, 1916, p. 28, pl. 2, fig. 4; Zullo, 1968, p. 219. 

This subspecies was described by Pilsbry from a colony of 23 

individuals on one spine of the sea urchin Cidaris affinis Philippi. 

In 16 of the specimens the right scutum and right tergum were 
movable. On some individuals 

the first articular ridge of the scutum is very weak and there is variation 
in the articulation of the carina and rostrum. As a rule each has three ribs 
and teeth. In a few examples the second rib and tooth of the carina are much 
broader than in others. The upper rib of the carina is always quite narrow, and 
the short ribs terminating on the tergal margin are either extremely small, 
never more than two in number, or, in a majority of the specimens, they are 
absent or barely perceptible. The basal edge of the wall is as obtuse as in the 
type form in some examples, thinner in others. 

Measurements. — Greatest carinorostral length 4.1 mm, height 

of fixed tergum 2 mm. 

Type locality. — “Blake” Expedition, off Grenada in the Carib- 
bean Sea, in 92 fathoms (169 meters) on Cidaris affinis Philippi. 

Other localities. — “Blake” Expendition, off Guadeloupe in the 

Caribbean Sea, in 150 fathoms (276 meters) also on Cidarts affints 

Philippi. The three individuals from off Guadeloupe are similar, but 
larger than those from Grenada, the largest having a carinorostral 
length of 4.8 mm. 

Verruca calotheca Pilsbry Pl. 8, figs. 7-11 

Verruca calotheca Pilsbry, 1907, pp. 110-111, pl. 11, figs. 1-3; Pilsbry, 1916, 
pp. 17, 18, 33-34, pl. 4, figs. 4-4b; Broch, 1931, p. 130; Zullo, 1968, p. 219. 

The following account is adapted from those of Pilsbry (1907, 

1916). 
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The shell is white, depressed, slightly wider than long, with a subcircular 
base. The end walls are vertical, the carino-rostral wall sloping outward, the 
scutotergal wall overhanging. The movable tergum and scutum lie nearly paral- 
lel with the plane of the base. 

The movable tergum is quadrangular, the upper margin shorter than the 
basal, the carinal margin arcuate. The surface is divided into two subequal 
areas, the carinal area transversely ribbed, the scutal area sculptured with four 
articular ribs, the first rib finely sculptured with thin, arcuate transverse 
lamellae, the other ribs transversely cut into tubercles which have the appearance 
of roof tiles; the second rib is the smallest, and hardly reaches to the apex, 
which is somewhat recurved. The furrow between the first and second ribs 
is wider than the others. 

The fixed tergum is very regular in shape. The surface is radially divided 
into three areas; the middle area is triangular and raised, and without distinct 
sculpture; the scutal area is sunken, rather narrow, and very obliquely and 
finely costulate; the carinal area is wide, obliquely triangular, and sculptured 
transversely with rather widely spaced grooves which are waved downward 
near the sides of the area; the base of the carinal area is formed by the carina. 
The suture between the fixed tergum and the fixed scutum is a slit widening 
upward, occupied by an extension of the fixed scutum and above it an obliquely 
grooved aliform triangle for the fixed tergum. 

The movable scutum is subtriangular, its surface divided into two areas 
of nearly equal size. The outer area is sculptured by wide transverse ribs 
parted by much narrower interstices. The tergal area has four arcuate articu- 
lar ridges, the middle two deeply cut into transverse tubercles, the fourth rib 
narrower and less deeply sculptured, the first rib delicately striate transversely. 
The interior of the movable scutum is deeply concave, with a distinct raised 
adductor pit; near the basal margin there are two grooves. The scutotergal 
suture is markedly sinuous. 

The surface of the carina is divided into two areas. The area below the 
beak is concave and weakly and irregularly wrinkled parallel with the base; 
the rostral area is marked with four slightly curved oblique ribs, the upper 
rib much the largest, the lower one very small. These ribs overlap a little and 
their ends interlock with those of the rostrum. The furrow between the first and 
second ribs is much wider than the other furrows. The apex of the carina is 
recurved and overhanging. 

The rostrum is shaped much like a mirror image of the carina, but the 
wall below the beak is vertical, not concave, and there is a ledge above, with 
two beaded radial ribs curving toward the movable scutum. Below this ledge 
there is a very strong rib articulating at the end of the carina, and below it two 
minor ribs, all transversely grooved, the grooves narrow, the intervals slightly 
raised. The rest of the plate is irregularly wrinkled parallel with the base. 

Measurements. — Holotype, greatest carino-rostral length 5.9 

mm; width at right angles to length 4 mm; height from base to apex 

of fixed tergum 3 mm. 

Type locality. — “Albatross” sta. 2415 (30°44’N, 79°26’W), 

440 fathoms (809 meters), on the barnacle Calantica superba (Pils- 

bry), bottom of coral, coarse sand, shells, and Foraminiferida, 

about 130 statute miles east off Fernandina, Florida. Verruca xanthia 

insculpta Pilsbry was discovered at this same locality. 
Other localities. — Broch (1931) reported this species from 

Indo-Malayan waters, and gave its depth range as 315 to 832 meters 
(172 to 452 fathoms). | 
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Verruca calotheca flavidula Pilsbry Pl. 9, figs 12 

Verruca calotheca flavidula Pilsbry, 1916, pp. 17, 18, 34-35, pl. 5, figs. 2, 
2a; Kriiger, 1940, p. 60; Zullo, 1968, p. 219; Bayer, Voss, and Robins, 1970, 
p. A43. 

Verruca (Verruca) calotheca flavidula Pilsbry, Nilsson-Cantell, 1927, pp. 
772-774, pl. 1, fig. 6, text-figs. 13a-e. 

Pilsbry’s diagnosis of this subspecies was as follows: 

The barnacle is very pale yellow or faintly brown outside, distinctly yel- 
low within. The base is subcircular. The walls have simple, thin basal edges; 
interior without myophore or pit in the fixed scutum. Movable plates slope 
very steeply, about parallel to the plane of the adjacent carinorostral wall (or 
in some specimens approaching a horizontal position). Apices of the wall- 
plates project. Cirri I and II have rapidly tapering rami, the shorter ramus 
about three-fourths the length of the longer. Cirrus [II is much more slender, 
with nearly equal rami, the inner one very profusely bristly. Terminal appen- 
dage has 14 joints, is three times the length of protopod, but less than half as 
long as cirrus VI. 

The tergal valves are like those of V. calotheca. 

The movable scutum also resembles V. calotheca, but the occlu- 

dent area has two longitudinal furrows parted by three ribs which 

extend to the hinge margin. The interior is deeply concave, and the 

tergoscutal suture is nearly straight except near the apex where a 

small tooth of the tergum enters the scutum. 

The carina is indistinctly double, and there is no area of short 

arcuate ribs above it. The interlocking teeth of the carina and 

rostrum are more regular than in V. calotheca, and the ribs running 

to them are stronger. Also in V. calotheca the upper ribs and teeth 

are decidedly larger than the lower ones. There are also slight dif- 

ferences in the scutotergal sutures in the fixed and movable valves. 

The scutal area of the rostrum is sculptured with several nar- 

row grooves curving toward and terminating on the scutal border. 
A comparison of the cirri and caudal appendages of V. calotheca 

and V. calotheca flavidula is shown in Table 1 and 2. 

Measurements. — Holotype, carinorostral length between 

apices 8 mm, height of fixed tergum 5.2 mm. 

Type locality. — The material hauled from “Albatross” sta. 

2415/2416 was placed together without specific identification. “Alba- 

tross” sta. 2415 (30°44’N, 79°26’W), 440 fathoms (809 meters), 

bottom temperature 45.6°F., bottom of coral, sand, shells, and 

Foraminiferida, lies about 130 statute miles east off Fernandina, 
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Florida, the barnacles seated on coral branches. “Albatross” sta. 2416 

(31°26’N, 79°07’W ), 270 fathoms (496 meters), bottom tempera- 

ture 53.8°F., bottom of coral and broken shells, lies about 130 statute 

miles east of Sapelo Island, Georgia. 

Other localities. — Florida: “Albatross” sta. 2666 (30°47’30’N, 

79°49’°W ), 270 fathoms (496 meters) bottom temperature 48.3°F., 

gray mud, lies about 116 statute miles east off St. Mary’s River 

mouth, Western Atlantic, attached to the coral Anisopsammia pro- 
funda Pourtales, with Verruca xanthia Pilsbry. Colombia: “Pills- 

bury” sta. 364 (9°28.7’N, 76°34.3’W to 9°21.2’N, 76°34.2’W), 933- 

961 meters, in Caribbean Sea about 90 kilometers northwest of 

Covefas. Brazil: “St. Vincent-Pernambuco cable” (7°37’S, 34° 

26’5”W), 50-150 fathoms (92-274 meters), in Western Atlantic 

about 50 kilometers east off Pta. de Pedra, Pernambuco. 

Range and distribution. — All occurrences are in the Western 
Atlantic from approximately 32° North to 8° South at depths vary- 

ing from 92 to 961 meters. 

Verruca calotheca heteropoma Pilsbry Ply 9. figs? 3, 4 

Verruca calotheca heteropoma Pilsbry, 1916, pp. 17, 18, 35-36, pl. 5, figs. 1, 
la; Zullo, 1968, p. 219. 

This barnacle, known by eight individuals from the type lo- 

cality, resembles V. calotheca internally and in most details of ex- 

ternal form. It differs, however, in the movable plates. The movable 

tergum of V. calotheca heteropoma has three articular ribs whereas 

in V. calotheca and V. c. flavidula there are four. 

The movable scutum of V. c. heteropoma has two broad articu- 

lar ribs (in V. calotheca and JV. c. flavidula there are four articular 

ribs) and a much narrower though more prominent third crescentic 
rib terminating at the basitergal angle. There is also a minute rib 
under the apex, forming the upper border of the tergal edge. 

The apex of the rostrum projects. The carinorostral sutural 
region is similar to that of V. calotheca. 

The rami of cirri I and II are unequal, the anterior being about three- 
fourths the length of the posterior ramus. The terminal appendage of 14 seg- 
ments is about one and one-half times the length of the protopod, and one- 
third that of cirrus VI. The penis is 2.4 mm. long, about half as long as 
cirrus VI. 

Measurements. — Holotype, carinorostral length between apices 
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5.5 mm; greatest diameter at right angles to the length 5 mm; height 
of fixed tergum 2.6 mm. 

Type locality. — “Albatross” sta. 2753 (13°34’N, 61°03’W), 
281 fathoms (517 meters), bottom temperature 48°F., black sand, 

in St. Vincent Passage, between the islands of St. Vincent and St. 
Lucia, on spine of the sea urchin Cidaris affuis Philippi. 

Verruca entobapta Pilsbry P]...S.hiessa a 

Verruca entobapta Pilsbry, 1916, pp. 17, 18, 38-39, pl. 6, figs. 3-3b. Zullo, 
1968, p. 219. 

The following notes are from Pilsbry’s original description: 

The barnacle is dull red within, tinted with lilac on the exterior. It is about 
as long as wide, with the movable plates nearly parallel with the plane of the 
base. The wall plates are rather thick, beveled to an obtuse basal edge; their 
parietal areas are sculptured by faint grooves roughly parallel with the basal 
borders. 

The movable tergum has a strong diagonal rib and three more articular 
ribs, the second one from the top a little smaller than the others. The beak is 
acute and curves upward. 

The fixed tergum is tripartite externally, with the beak produced and a 
little recurved. In the interior, the fixed tergum is calloused. 

The movable scutum is characterized by four beaded articular ribs and 
an extremely short and narrow rib forming the upper margin of the tergal 
edge of the apex. The rest of the plate has strong flat ribs separated by narrow 
grooves, parallel with the rostral margin. The beak is acute and is slightly 
curved upward. The inner face is plain, a little excavated near the beak. 

The fixed scutum is tripartite, the upper area sunken below the lower 
and more strongly sculptured. There is a very small radiiform area in the 
sutural furrow. In the interior there is an ample pit for the adductor, its lower 
border projecting shortly as a thick adductor ridge or low myophore, concave 
above. The apex of the fixed scutum projects strongly. 

The carina and rostrum interlock by teeth which terminate several scaly 
radial ribs in each valve, the upper rib of the rostrum being the largest. These 
ribs are flattened, somewhat imbricating upward, and are conspicuously scaly. 
There are no short curved ribs on the upper edge of the rostrum. 

Measurements. — Holotype, carinorostral length of base 5 mm; 

length between apices 5.5 mm; diameter of base 5 mm; height of 

fixed tergum, apex to base, 3.9 mm. 

Type locality. — “Albatross” sta. 2415 (30°44’N, 79°26’W), 

440 fathoms (808 meters), bottom temperature 46.6°F., bottom of 

coral, coarse sand, shale, and Foraminiferida, about 130 statute miles 

east off Fernandina, Florida. 

Other localities. — Georgia: “Albatross” sta. 2416 (31°26’N, 

79°07’W ), 276 fathoms (508 meters), bottom temperature 53.8°F., 

bottom of coral and broken shells, about 124 statute miles east off 

Sapelo Island. 
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According to Pilsbry, this species is close to V. calotheca Pilsbry, 

differing from it, among other criteria “by the deep pit, bounded 
below by a low adductor mdge or even a narrow myophore in the 

fixed scutum.” 

Verruca floridana Pilsbry Pl. 10, figs. 1-4 

Verruca floridana Pilsbry, 1916, pp. 17, 18, 31-32, pl. 4, figs. 1-1c, 2-3; 
Pilsbry, 1953, pp. 23-24, pl. 1, figs. 2, 3, 9-13; Henry, 1954, p. 444; Zullo, 
1968, p. 219. 

The barnacle is white, about as wide as long, varying from square to ap- 
proximately circular in outline; the opercular plates are quite flat and usually 
slope at a low angle with the plane of the base. The plates of the wall are 
rather thin, and are beveled to an edge at the base, with no trace of inflection. 

The movable tergum is nearly square, the carinal border some- 

what longer than the occludent border. Externally there are three 

strong, well-raised articular ribs, the rest of the plate sculptured with 

rather widely spaced sunken lineations parallel with the carinal 

margin. The interior face is smooth. 

The fixed tergum is subquadrate, with four produced angles. 

The external surface is divided into four triangles by lines connecting 

basal extremities and the acute, recurved, and slightly projecting 

apex. The largest triangle has the basal margin as its base and is 
without special sculpture; the second triangle is small, radially 

ribbed, and concentrically striate toward the fixed scutum; the third 

triangle is lineolate and extends between the apices of the two terga; 
and the fourth triangle is long and lies between the carina and the 

movable tergum. The interior of this plate is rather heavily cal- 

loused in the middle. 

The movable scutum has three articular ridges, the third or 
crescentic ridge extending to the basitergal angle. Between the 

articular ridges are two wide, shallow furrows. The rest of the sur- 

face is marked by rather widely spaced impressed lines parallel with 

the rostral border and cut by one (in the type), or sometimes by 

two or three curved radial furrows which do not extend to the apex 

of the plate (and therefore are not present in young individuals). 

The movable scutum has two low, wide teeth on the tergal border, 

between the apex and the rostro-tergal angle. Internally, the plate 

is quite smooth, gently concave in the middle. 

The fixed scutum has a small recurved apex. The outer surface 
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is divided into four triangles: a large one bounded by lines con- 
necting the apex and basal extremities, with irregular sculpture con- 

sequent upon its base of support; a somewhat smaller triangle above 

the large one, with its base against the rostrum, bearing vertical, 
spaced lines, and sometimes some radial riblets near the rostrum; 

a small densely lineolate area between the apex and the movable 

scutum; and a very small, vertically lineolate, radiuform triangle 

toward the fixed tergum. In the interior of the fixed scutum there 

is a rather small adductor myophore, concave on its upper face, and 

situated rather high on the plate. 

The carina has three wide radial ribs from the apex to the 

rostral suture, where they terminate in teeth interlocking with the 

teeth of the rostrum, producing a strongly zigzag suture. An incon- 

spicuous, very narrow riblet along the tergal border lies parallel 

with the upper rib. 

On the rostrum there are two principal ribs articulating with 

those of the carina. There is also a ledge along the scutal border, the 

ledge sculptured with several small, curved radial ribets, terminating 

on the scutal border. 

Type. — Pilsbry designated as type, specimen ANSP No. 1901 

and as cotype (paratype of Zullo), specimen USNM No. 48095. 

Measurements. — Holotype (Pilsbry’s pl. 4, figs. 1-1c), greatest 

carinolateral length 7.5 mm; length between apices 6 mm; greatest 

breadth at right angles to preceding measurement 7 mm; height from 

base to summit of movable scutum 4 mm. 

Type locality. —“Folis” Cruise, 1911, south of Key West, 

Florida, 90 fathoms, on dead shells of Voluta dohrni [Scaphella 

dohrni Sowerby], living Pleurotoma albida [Polystira albida Perry], 

and on Dorocidarts spines. 

Other localities. — “Triton” sta. off Palm Beach, Florida, 75 

fathoms on Semicassis, and in 100 and 150 fathoms on slag etc., 

gray mud bottom; Southwest of Sombrero Key Light, Florida in 
40, 50, and 75 fathoms, on Scaphella dohrm. 

As shown in a lot of 15 individuals taken by John B. Hender- 

son, Jr. during the cruise of the “Eolis” in 1911, this species exhibits 
some variation depending on the irregularities of the supporting 
surface. According to Pilsbry most of the shells have spreading walls 
“but in some examples, hampered by a restricted base of support, 
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the walls become steep, the tergo-scutal wall vertical or over- 
hanging.” 

Verruca nexa Darwin Pi) 10; figs?'5; 6 

Verruca nexa Darwin, 1854, pp. 522-525, pl. 21, fig. 5; Seguenza, 1876, p. 
422; Hoek, 1883, pp. 30, 133, 134, 138; Weltner, 1897, p. 274; Gruvel, 1903, 
p. 102; 1905, pp. 179-180, fig. 197; Pilsbry, 1907, p. 107; 1916, pp. 17, 29-30, 
pl. 3, figs. 1-1c; Stubbings, 1940, p. 390. 

The following notes are from Darwin’s detailed description: 

The shell is brownish red, tinted yellow, with almost perpendicular walls. 
The umbones of the compartments are prominent and sharp. The parietes are 
nearly smooth but the whole shell has a strongly ribbed appearance. 

The movable tergum is rhomboidal, with the whole carinal portion marked 
only by lines of growth. There are three articular ridges, the upper of which 
is unusually distinct from the occludent margin. 

The two arms of the fixed tergum are nearly equal in length. The internal 
transverse ledge is weakly developed. 

The movable scutum is characterized by three prominent longitudinal 
ridges on the main part of the valve and two articular ridges on the tergal 
margin; of these latter the lower one extends down to about the middle of the 
tergal margin. 

The fixed scutum is oblong and larger than the carina. Three or four 
rounded prominent longitudinal ribs extend from the apex to the basal margin, 
the extremities forming teeth which articulate with the rostrum. The upper 
articular ridge is the more prominent. On the under side there is a rounded 
hollow with a slightly prominent lower edge. The adductor plate is absent. 

The carina is unusually small, about half the size of the rostrum. 
The rostrum is patelliform with the umbo of growth subcentral. The valve 

is perpendicular, its upper part forming a ledge almost parallel with the 
orifice of the shell. 

The labrum is bullate, triangular in section, with a row of minute bead- 
like teeth on the crest. The palpi are very narrow and short. The mandibles are 
provided with two or three main teeth, and their lower part is pectinated with 
sharp spines. Cirrus J is of moderate length, the rami with 11 and 12 segments. 
In cirrus IJ, the rami are unequal, the segments numbering 10 and 15. In cir- 
rus III, the two rami are nearly equal, having 16 and 18 segments. The re- 
maining cirri and the caudal appendages are as in the other species. 

Measurements. — The diameter of Darwin’s largest specimen 

was 0.2 of an inch, or 5.1 mm. 

Type locality. — “West Indies, Mus. Brit; attached to a Gor- 
gonia.” 

Other localities. — “Albatross” sta. 2324 (23°10’25”N, 82° 

20’24”W), 33 fathoms (61 meters), bottom temperature 79.1°F., 
coral bottom, off Habana, Cuba. 

Verruca stroemia (Miiller) Pl. 11, figs. 1-5 

Lepas strémia Miller, 1776, p. 251, No. 3025; 1789, vol. 3, p. 21, pl. 94, 
figs. 1-4; Gmelin, 1791, pt. 6; Ranzani, 1818, vol. 2, pp. 66-67; Newman, Zullo, 
and Withers, 1969, p. R281, as Verruca stroemia. ; 
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Lepas striata Pennant, 1777, p. 73, pl. 38, fig. 7; Chemnitz, 1785, pp. 312- 
313, pl. 98, fig. 834; Montagu, 1803, fide Darwin, 1854, p. 518. 

Lepas verruca Spengler, 1780, p. 101, pl. 5, figs. 1-3, 5; 1790, p. 194; Boys 
and Walker, 1784, pl. 3, fig. 87; Chemnitz, 1785, pp. 312-313, pl. 98, fig. 834; 
Gmelin, 1791, pt. 6; Wood, 1815, pl. 9, fig. 5. 

Lepas dentata et ferrata schroeteri Chemnitz, 1785, pp. 312-313, pl. 98, fig. 
$34. 

Balanus verruca Bruguieére, 1789, p. 169. 
Creusia verrucosa Bruguiére, 1791, p. 144, pl. 164, figs. 16-17. 
Balanus intertextus Pulteney, 1799 [fide Darwin, 1854, p. 518.] 
Verruca strémia (O. F. Miller), Schumacher, 1817 [fide Darwin, 1854, p. 

518.] The following are written as Verruca strémia or Verruca stroemia (O. F. 
Miller) : Lamarck, 1818, vol. 5; Gray, 1825, p. 105; Darwin, 1854, pp. 518-520, 
pl. 21, figs. la-1f; Seguenza, 1869, p. 20; 1876, pp. 333-338, 365, 415, 423, 430, 
432, 460-461, 473, pl. 5, figs. 2-2f; pl. 10, fig. 25 (variety?) ; Hoek, 1876, pp. 
20, 46-49, 58; 1883, pp. 3, 4, 5, 30, 132, 133; Alessandri, 1894, pp. 254, 308-309, 
pli ili, fie. 11; 1906) ‘pp: 232, -233,,.273-275, pl. XIV (IL), figs. 13-075 aWeleen 
1897, p. 274; 1897a, pp. 438-444; 1898, pp. 6, 12, 15; 1900, vol. 1, pp. 290, 298, 
303-304, 309; 1922, vol. 23, No. 2, p. 82; Gruvel, 1903, pp. 99, 100, 103; 1905, 
pp. 185, 188, fig. 206; 1920, pp. 50, 51, 75, 77, 83; Nordgaard, 1905, p. 183; 
Pilsbry, 1916, pp. 17, 24-25; in MacNeil, Mertie, and Pilsbry, 1943, p. 95; 
Schaper, 1922, pp. 214, 225-227, 243, 247, figs. 17-21; Broch, 1924b, pp. 8-12, 
63-68, 72, 108, 109, figs. 22, 23; Kriiger, 1927, pp. Xd3, 18, figs. 4, 27; 1940, 

pp. 59, 60, 256, fig. 60; Kolosvary, 1943, pp. 72-73, 91; 1947, pp. 4, 8, 10, 11, 
36-37, 38, 50, 58, 59, 65, 66, 69, 72, pl. 2, figs. 4-6; 1963, p. 173; Withers, 1953, 

pp. 53, 60, 61, 62, 63, 95; Bishop, Crisp, Fischer-Piette, and Prenant, 1957, p. 10; 
Tarasov and Zevina, 1957, pp. 148, 149-151, fig. 48; Southward and Crisp, in 
Ray, 1963, pp. 15, 23, fig. 8. 

Creusia strémia or C. stroemia (O. F. Miller), Lamarck, 1818, vol. 5; 
Philippi, 1844, vol. 2, p. 211. 

Ochthosia stroemia (O. F. Miller), Ranzani, 1820, pp. 30-31; Philippi, 
1836, vol. 1, p. 254; Bronn, 1848, p. 334; Sars, 1860, p. 410. 

Clisia striata (Pennant), Leach, 1824, vol. 3, p. 171. 
Creusia monstruosa Costa, 1844, p. 28 [fide Seguenza, 1876, p. 334.] 
Oplosoma fimbriatum Costa, 1850-1853, pt. 2, No. 2, p. 349, pl. 28, figs. 

2,a,A,B [fide Seguenza, 1876, p. 334.] 

Verruca stroemia has not been reported from the Florida region 

but is discussed herein because it is the type species of the genus 

Verruca, is a well known fossil ranging from Miocene to Pleistocene 
in Europe, and is a widespread living form albeit generally in cold 
waters. 

The barnacle is sturdy, small, depressed, and more or less circu- 

lar in outline. When living it is white, dirty white, or yellowish 

brown in color. The shell is extremely asymmetrical, no two of the 
plates resembling the other. Generally, it is characterized (inde- 

pendently of the interfolding, oblique, articulating plates) by the 
presence of narrow, longitudinal ridges or folds and finer irregular, 
concentric growth striae. The top of the movable plates is flat and 
nearly parallel with the base. The basis is membranous. 
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The movable tergum is broad and rhomboidal, with three strong, 

longitudinal articular ridges on the scutal half of the valve. The 
longest ridge extends from the umbo to well beyond the base, the 

other two decreasing in length toward the scutum. 
The fixed tergum has a transverse ledge on the under side, and 

there is considerable variation in the degree to which the ledge 

projects. 

The fixed scutum is larger than the fixed tergum and has a 

strong protruding myophore. 
The movable scutum is thick and about half the size of the 

fixed scutum. The movable scutum is narrowly subtriangular in 
form and tripartite, consisting of a longish central fold occupying 

the middle of the valve, and two smaller articular ribs on the tergal 

side, of which the innermost is the smallest. 

The carina has an apical umbo and curves around the carinal 

margin of the fixed tergum. A variable number of ribs interlock 

with the grooves of the larger rostrum. 
The rostrum is the largest plate of the shell and curves around 

the end of the occludent portion of the fixed scutum. The articula- 

tion is stronger than that of the carina. 

Type locality. — I have seen no precise locality given for the 

type, but judging from Miiller’s title it is presumed to have been 
recovered in Norwegian or Danish waters. 

Measurements. — The average maximum diameter is 5 mm. 

Broch stated that rarely it attains a maximum diameter of 10 mm. 

Range and distribution. — Verruca stroemia does not occur in 

the Florida region but is abundant in northern waters. It has been 

reported from the Arctic Sea and U.S.S.R., the Greenland Sea, the 
Barents Sea, the Bering Sea, the White Sea, the Norwegian Sea, 

the North Sea, the North Atlantic Ocean, the coasts of northern 

Europe, the South Atlantic Ocean, the Gulf of Trieste, the Gulf 

of Naples, the Mediterranean Sea, and the Red Sea. 

As a fossil, Verruca stroemia has been reported from the middle 

Miocene of Italy, from the Pliocene of Italy, and from the Pleisto- 
cene of Italy, Sicily, England, and Scotland. 

Recent localities. — Arctic Sea — U.S.S.R.. Svalbard Archi- 

pelago (Spitzbergen) which extends from about 75° to 81° North 
and 10° to 28° East. 
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Greenland Sea: Off Greenland. Iceland, at and near Reykjavik 

(64°09/N, 21°58’W, and 65°41’N, 9°30’15”E). 

Norwegian Sea, Finmark, and Norway: Common in all fjords. 

Drgbak (59°40’N, 10°40’E), 7-28 meters, on the polychaete 

Tubularia indivisa; Halangspollen; Drgbaksgrunnen; Kloasund; 

Storskjaer (59°35’N, 6°18’E); Stormedberget; Oljemgllen; Skipelle; 

Filtvet, 25-30 meters; northwest off Feisten Leuchtfeuer, 200 meters; 

Solsvik, Sotra on spine of the sea urchin Dorocidaris papillata; 

Raugng-Sund, 35 meters, on the crustacean Hyas coarctatwm and 

on T'ubularia indivisa; Turgy-Knappen, 2-4 meters, on the mollusk 

Laminaria; Toftevag, 10-20 meter; Rylandsvag, 30-50 meters; 

Faergya (61°12’N, 5°50’E), Hyjeltfjord, 150-200 meters; Glesvaer, 

on Lophophelia; Révaer, 80 meters; east side of Hustadgy, 10-15 

meters; Flatnesgrunnen at Orlande (63°42’N, 9°40’E), on 

stones and on sponges of the genus Phacellia; Havnegrunnen at 
Garten, 200-300 meters; south of the island of Tautra, 70-150 

meters; Trondheimsfjord; Heggdalen at Trondheim (63°36’N, 

10°23’E); north of the island of Tautra, 80-200 meters; between 

Tautra and Leksvika (63°40’N, 10°40’E), 100-200 meters; 

Skarnsund, on Lophophelia; about 70 kilometers west off Vevel- 

stad (65°41’N, 9°30/15”E), 440 meters, gray-blue mud; near 

Roelsgy, in Borgenfjord; Bergskanalen, Inntréndelag (subfossil); 

Rést, Lofoten (67°33’N, 12°10’E), on Balanus hameri; Ledingen, 

40-200 meters (68°25’N, 16°E); Evenskjaer, 30-85 meters; Skag¢- 

sund, 75 meters, on Tubularia; Bjarkgy (69°N, 16°35’E), 0-145 

meters, on Hyas coarctatus; Fisness, 50-70 meters, on the brachiopod 

Waldheimia cranium; Gibostad (69°22’N, 18°01’E), 35-70 meters; 

Troms¢g (69°42°N, 19’E), 40-50 meters, on the pelecypod Pecten 

islandicus and on the brachiopod Rhynchonella psittaca; Porsanger- 

fjord, with Scalpellum stroemia and Tubularia sp.; Karlsé (70°02’N, 

19°50’E); Vard6é Island (70°22’N, 31°06’E); Hyjeltefjord; Fjolden- 

Fjord; Sumne. 
North Sea: Schaper, 1922, pp. 246-247, listed V. stroemia at 

63 stations in the North Sea between 53°36’N and 61°30’N and be- 

tween 1°12’W to 8°3’E, at depths ranging from shore to 290 meters. 
North Atlantic Ocean: Along the shores of Great Britain, Ire- 

land, and the Shetland Islands. Shetland Islands: “Valdivia” sta. 4 

(60°42’N, 3°10.8’W), 846 fathoms (1,556 meters), bottom tempera- 
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ture 5.9°C, on the sea urchin Dorocidarts papillata, about 78 statute 

miles west of Unst. Scotland: “Valdivia” sta. 10a (59°37.3’N, 

8°49.8’W), 1326 fathoms (2,439 meters), bottom temperature 5.4°C, 

about 120 statute miles northwest of Butt of Lewis; station at 

59°03’N, 1°47’45’”W, 88 meters, about 30 statute miles east off 

Shapinsay, Orkney. England: Weymouth (50°36’N, 2°28’W), north 

shore of English Channel, and off Sandwich? (51°17’N, 1°2’E). 

Northern Europe: Denmark. West Germany (Helgoland Is- 

land, 54°09’N, 7°52’E). Netherlands (Oost-Friesland). France: 

English Channel at Plouha (47°41’N, 20°55’W); Pointe de Lanvéoc 

(48°17’N, 4°28’W ); Cap Lervily; Port Navale; St. Gildas-de-Rhuis 

(47°30/N, 2°50’W). 

Mediterranean Sea and Balearic Islands. 

Red Sea. 
South Atlantic Ocean: Off Falkland Islands at 48°37’S, 55° 

17’W. 

Miscellaneous. Kolosvary (1947, p. 36) cited two localities that 

I have been unable to find: Sparre and Port Anger. 

Fossil localities. — As a fossil, Verruca stoemia is reported as 

ranging from middle-upper Miocene through the Pleistocene. This 

represents a duration of some 10 million years, and is an unusually 

long range for a thoracic barnacle species. Other species of thoracic 

barnacles are short-lived geologically and are therefore excellent 
time markers. Nevertheless, V. stroemia has been identified by 

reliable taxonomists, at the following locations: 

Middle-upper Miocene (Helvetian): Italy, in glauconitic marls 

and sands at Superga and Baldissero (Collini di Torino) east of 

Turin (40°04’N, 7°40’E). 

Lower-middle Pliocene (Zanclean): White limestone of Sicily; 

Testa del Prato, Italy. 
Middle-upper Pliocene (Plaisancian-Astian): England: Coral- 

line Crag of Suffolk. Italy: Astigiano, Monteleoni-Calabro; Reggio 

di Calabria (38°06’N, 15°39’E); Teretri; Nasiti; Testa del Prato; 

Valle del Messinese near Gioisa-Ionica (38°20’N, 16°19’E); Gallina 

(38°05’N, 15°41’E). Sicily: Messina (38°13’N, 15°33’E); San 

Filippo (38°11’N, 15°17’E); Rometta (38°15’N, 15°25’E); Gravi- 

telli; Ficarazzi (38°06’N, 13°28’E); near Palermo (38°08’N, 

13,223" E:). 
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Upper Pliocene (Astian): in Asti sands southeast of Torino 

(40°04’N, 7°40’E). 

Pleistocene: Scotland: glacial deposits. England: Red Crag and 

Coralline Crag. Italy: Gravitelli; Salice (40°22’N, 17°58’E); Valle 

del Lamato (Prov. di Catanzaro); Reggio di Calabria (38°06’N, 

15°39E); Pezzo; Villa San Giovanni (38°13’N, 15°38’E); Mono- 

sterace; Archi (42°05’N, 14°24’E); Pantani; Bovetta; Ravagnese; 

and Musala. Sicily: Messina (38°13’N, 15°33’E); Milazzo; Fica- 

razzi (38°06’N, 13°28’E); Rometta (38°15’N,) 15°257 Sam 

Filippo (38°11’N, 15°17’E). Norway: in the Killebo Formation at 

Rakkestad, elevation 400-440 ft., associated with numerous mollusks. 

Verruca tarasovi Zevina Pl AO mhigsa ane 

Verruca tarasovi Zevina, 1971, pp. 439-441, figs. 1-10. 

This species, which is far removed from the Florida area, is 

listed here to record the occurrence of a Verruca new in the western 

hemisphere. 

According to Zevina the characteristic features of V. tarasovi 

are “fixed scutum and tergum with well-developed alae, thin myo- 

phore on the inner part of fixed scutum, and short caudal appen- 

dages.” 

Measurements. — Holotype, length of maximum diameter at 

base 8 mm; length between carina and rostrum 7.4 mm; height from 

base to apex of tergum 7.4 mm. 

Type locality. — Eastern Pacific at 24°27.4’S, 70°42.2’W, 1230- 

1700 meters, just west off Blanco Encalada (24°25’S, 7°35’W), 

Chile, South America. 

Also found at the same locality and depth was the cosmopolitan 

species Verruca (Altiverruca) gibbosa Hoek. 

Verruca xanthia Pilsbry Pl. 11) figs 7 

Verruca xanthia Pilsbry, 1916, pp. 17, 18, 36-37, pl. 6, figs. 1, 1a, 1b; Zullo, 
1968, p. 221. 

The barnacle is pale yellow, depressed, about as wide as long, 
with the movable plates nearly parallel with the plane of the base. 

The basal edges of the wall are rather obtuse and simple. 

The movable tergum has three articular ribs. 

The fixed tergum is equilateral, with a large smooth paries 
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bearing obliquely grooved aliform triangles on the scutal and carinal 
sides. 

The movable scutum has three articular ribs, two broad and 

flattened, and a much narrower third, crescentic rib extending to 

the basitergal angle. Within, the movable scutum is hollowed out 

under the apical region. The suture between the scutum and tergum 

has two teeth projecting from the tergum, one near the apex, the 
other midway. 

The fixed scutum has a concave upper face, is almost smooth 

externally, and has a small radiiform slip on the tergal side. The 

myophore is well developed. 
The carina has five ribs, the upper much longer than the others, 

all articulating at their ends with those of the rostrum. The rostrum 

also has five ribs and a group of short arcuate ribs above, terminating 

on the scutal border. The apex of the rostrum is erect and marginal. 
Both the carina and the rostrum have a low submargin within. 

Measurements. — Carinorostral length of the holotype between 

apices is 5 mm; greatest diameter at right angles to the length 5 

mm; height of fixed tergum 3 mm. 

Type locality. — “Albatross” sta. 2666 (30°47730”N, 79°49’W), 

270 fathoms, bottom temperature 48.3°F., bottom of gray sand, 

about 116 statute miles east off Fernandina, Florida. The type 

specimen was seated on the coral Amsopoma profunda Pourtaleés, 

with the barnacle Verruca calotheca flavidula Pilsbry. 

Other localities. — Pilsbry stated that one specimen somewhat 

smaller than the type was found in the dry material from one of the 

following stations: 

“Albatross” sta. 2662 (29°24’30’N, 79°43’W), 434 fathoms, 

gray sand and broken shells, bottom temperature 43.7°F., about 87 
statute miles east off Flagler Beach, Florida. 

“Albatross” sta. 2663 (29°30’N, 79°49’W), 421 fathoms, brown 

sand, bottom temperature 42.8°F., about 84 statute miles east off 

Marineland, Florida. 

= Albatross’ ‘sta. 2609 (31°097N, -79°33"307W ), 352 “fathoms, 

gray sand and dead coral, bottom temperature 43.7°F., about 108 

statute miles east off Sea Island, Georgia. 
“Albatross” sta. 2671 (31°20’N, 79°22’W), 280 fathoms, gray 
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sand and dead coral, bottom temperature not recorded, about 93 

statute miles east off Doboy Sound, Georgia. 

“Albatross” sta. 2672 (31°31’N, 79°05’W), 277 fathoms, coarse 

brown sand, bottom temperature 54.3°F., about 125 statute miles 

east off Sapelo Sound, Georgia. 

Verruca xanthia insculpta Pilsbry Pl. 11, fig. 8 

Verruca xanthia insculpta Pilsbry, 1916, p. 37, pl. 6, fig. 2; Zullo, 1968, 
p. 220. 

Pilsbry described this subspecies as follows: 

A variety or race of [Verruca xanthia], which may be called Verruca 
xanthia insculpta ...is represented by one individual, Cat. No. 32925, U.S.N.M., 
taken at Albatross station 2415 or 2416 (the material from these two stations 
was not separated), both being very close to the type locality of V. xanthia. It 
has more pronounced sculpture than the type; the movable scutum being radially 
ribbed throughout, five ribs extending to the basal margin. The fixed scutum 
and tergum have strong, well-spaced growth lines parallel to the basal margin. 
The fixed scutum has a deep adductor pit within, situated in the upper half of 
the plate, but the lower margin of the pit does not project as a myophore. The 
fixed scutum occupies a smaller segment of the wall, and the rostrum a larger. 
The suture between movable scutum and tergum inside is almost straight, except 
near the apex. 

Measurements. — Carinorostral length at base of holotype, 5 

mm; carinorostral length between beaks, 6.5 mm; diameter at right 

angles to preceding, 6 mm; height of fixed tergum, 3.5 mm. 
The single specimen “was seated with the carinorostral axis 

obliquely transverse to the supporting branch of white coral.” 

Type locality. — “Albatross” sta. 2415 or 2416, not separated. 

“Albatross” sta. 2415 (30°44’N, 79°26’W), 440 fathoms (809 

meters), bottom temperature 45.6°F., coral, coarse sand, shells, and 

Foraminiferida, about 130 statute miles east of Fernandina, Florida. 

“Albatross” sta. 2416 (31°26’N, 79°07’W), 276 fathoms (508 
meters), bottom temperature 53.8°F., coral and broken shells, about 

124 statute miles due east off Sapelo Island, Georgia. 

Verruca (Altiverruca) bicornuta Pilsbry Pl. 11, figs. 9-12 

Verruca (Altiverruca) bicornuta Pilsbry, 1916, pp. 17, 18, 40, 43-44, pl. 7, 
figs. 1-1c; pl. 8, figs. 3-3b; pl. 9, fig. 1; Nilsson-Cantell, pars, 1928, pp. 25, 27, 
28, 30: 1929b, pars, p. 473; 1955, p. 219; Zullo, 1963a, pp. 7, 30; 1968, p. 219; 
Newman and Ross, 1971, p. 136. 

The following description of the single specimen (and holotype) 
is taken from Pilsbry. 
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The barnacle is cream-white, high, laterally compressed, with steeply 
sloping movable plates. The wall plates are not thick and have a narrow 
hemlike ledge around the base. The apices of the rostrum and carina are pro- 
duced beyond the margins of the wall, forming short horns. 

The movable tergum is rather thin, divided by a strongly raised diagonal 
ridge, above which there are two articular ridges, the median one low, and 
wide near the diagonal, the other one stronger with a concavity below it. The 
area below the diagonal has rib sculpture like the corresponding area of the 
scutum. The internal face is slightly concave. The internal suture between the 
tergum and the scutum is nearly straight, except near the occludent end where 
the tergum has a small projection. 

The fixed tergum is the highest plate. It has a very narrow raised paries 
and rather large subequal scutal and carinal radiiform triangles. 

The movable scutum is thick, with two contiguous, narrow, beaded, articu- 
lar ribs, the lower one extending to the basitergal angle and defining a lunate 
sloping area. The tergal edge protrudes weakly near the apex below which 
there is a deep, narrow articular furrow that is seen when the scutum is iso- 
lated. The occludent area of the plate has regular, strong, flat, imbricating 
ribs. The inner face is deeply concave between the articular and outer raised 
borders. 

The apices of the fixed scutum and tergum are prolonged slightly and 
curve toward each other. The paries of the fixed scutum is ridged parallel with 
the lines of growth. The tergal area or radius is very narrow, the rostral area 
larger than the paries. The interior is smooth, without pit or myophore. 

The carina and rostrum are transversely ridged at the ends, but in front 
interlock by about four subequal teeth in each, these terminating as many 
strong, imbricate-sculptured radial ribs. 

Measurements. — Holotype length between apices of rostrum 
and carina, 9 mm; height of fixed tergum, 8.3 mm. 

Type locality. — “Albatross” sta. 2575 (41°07’N, 65°26’30”W), 

1710 fathoms (3145 meters), bottom temperature 37°F., gray ooze, 

in Western Atlantic about 335 statute miles due east off Montauk 

Point, Long Island, New York. 

Range and distribution. — The type locality of Verruca (Alti- 

verruca) bicornuta s.s. is the only one reported for the species, and 

that lies some eleven degrees of parallel north of Florida waters. It 

is discussed in the present report, however, for the reason that 

Nilsson-Cantell (1928, 1929b) synonymized V. bicornuta with JV. 

gibbosa Hoek which was found in the South Atlantic. In turn, 

Nilsson-Cantell united V. sulcata Hoek, V. mitra Hoek, V. darwini 

Pilsbry, V. rathbumana Pilsbry, and V. gibbosa somaliensis Nilsson- 

Cantell with V. gibbosa. Newman and Ross (1971, p. 137) stated 

that this synonymy would give V. gibbosa “a worldwide distribution 
from depths of 500 to well over 3000 meters” and suggested that the 
synonymy be reviewed. Pilsbry himself recognized the similarities 
between V. bicornuta and V. gibbosa but because of small but sig- 

nificant differences he considered the two distinct. 
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Verruca (Altiverruca) darwini Pilsbry Pl. 12, figs. 1-3 

Verruca darwini Pilsbry, 1907, pp. 111-113, pl. 10, figs. 4-8; Fowler, 1912, 
p. 498; Nilsson-Cantell, 1955, p. 219. 

Verruca (Altiverruca) darwini Pilsbry, Pilsbry, 1916, p. 45; Zullo, 1963a, 
pp. 7, 31; 1968, p. 219. 

The following account is from Pilsbry’s original description: 

The shell is white, much elevated, attached lengthwise on the slender 
spine of a sea urchin. The base is long and narrow, partially clasping the 
spine, and the side walls overhang. 

The movable tergum slopes at an angle of about 45° with the base. It is 
quadrangular in outline, and divided into two areas by a raised, arcuate 
diagonal rib extending from the apex to the basiscutal angle. The tergal side 
is sculptured by wide, flat, transverse ribs with narrow interspaces. The scutal 
side has pleats at right angles to those of the tergal side. Near the upper 
margin there is a radial depression and a weak elevation, hardly to be called 
a rib, near the lower diagonal rib. 

The fixed tergum has two faces nearly at right angles, divided into three 
areas: the scutal area is triangular, does not reach the base, is marked with 
vertical pleats, and is separated from the median area by a narrow furrow; 
the median area consists of wide, flat pleats which are angulate or V-shaped 
except near the base where they are close and straight; the carinal area has 
oblique pleats, sinuated where they pass over the rounded ribs at the occludent 
margin. 

The movable scutum slopes at an angle of about 45° with the base. It is 
sculptured by wide, transverse pleats cut by an arcuate sulcus extending from 
the apex to the basitergal angle, cutting off an arcuate articular ridge. The 
small space between this rib and the tergal margin is closely sculptured with 
fine riblets parallel with the latter. 

The fixed scutum is irregularly subtriangular, with the apex curved 
strongly but not projecting toward the tergum, and is also divided into three 
areas: the median area is the widest and flat, with sculpture of wide, flat 
pleats weakly and irregularly striated parallel with the pleats; the rostral area 
is narrow, forming part of the rostral wall, sculptured with pleats deeper than 
those of the median area and at right angles to them; the tergal area is very 
narrow, not reaching the base, obliquely pleated, and separated from the med- 
ian area by a ledge depressed below the base of the median area. 

The carina is quadrangular, with parallel tergal and basal margins, its 
surface divided by a weak diagonal groove into two triangular areas: the 
lower area is weakly sculptured into widely spaced grooves parallel with the 
basal margin; the rostral area has a strong, narrow rib along the upper margin 
followed by a deep furrow below which are two weak wide radial ribs, indi- 
cated more by the curvature of the pleats running over them than by actual 
elevation of the ribs themselves. The umbo of the carina projects a little. 

The rostrum is quadrangular with a slightly projecting umbo. It consists of 
two curved, radial articular ridges, the upper one strong, the lower one low 
and wide. Above the upper rib there is a narrow excavated area forming 
a ledge along the base of the movable scutum. In this area there are a few 
radiating riblets. 

The characteristic features of V. darwini are the “high compressed shape, 
wide pleat-like sculpture, and steeply sloping movable valves, with only one 
or two articular ridges . 

Measurements. — The holotype is eleven mm in greatest carino- 
rostral length, 6 mm in greatest breadth, and 8.7 mm in height 
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from base to apex of the fixed tergum. The topotype, shorter and 

wider than the type (see Pilsbry, pl. X, fig. 8), is 8.5 mm in greatest 

carino-rostral length, 6.7 mm in breadth, and 6.7 mm in height. The 
topotype also differs from the holotype in details of sculpture. 

Pilsbry stated 

These specimens seem to show that there may be considerable individual 
variation in Verruca, if, indeed, the differences between them are individual 
and not racial. In all other cases where I have been able to compare a number 
of examples they have proved to be very constant. 

The topotype in this work is not illustrated because of the doubt 
that it is conspecific with the holotype. 

Type locahty. — “Albatross” sta. 2042 (39°33’N, 68°26’45”W), 

1555 fathoms, Globigerina ooze, about 302 statute miles east off 

Beach Haven, New Jersey, in Gulf Stream. _ 

Other localities. — “Albatross” sta. 2573 (40°34’N, 66°09’W), 

1742 fathoms, gray mud and sand, about 400 statute miles east off 

Atlantic Highlands, New Jersey, in Gulf Stream. 

Range and distribution. — Present records indicate that J. 

darwint is confined to a narrow swath in the Gulf Stream between 

39° and 41° North and 66° to 69° West and at depths from 2844 

to 3182 meters. Although not yet known, its occurrence in the Gulf 

Stream off the east coast of Florida may eventually be determined. 

Verruca (Altiverruca) gibbesa Hoek Pl. 12, figs. 4-8 

Verruca gibbosa Hoek, 1883, pp. 22, 27, 31, 134-138, pl. 6, figs. 17, 18; pl. 
titigs,. 5-9; pl. 12, figs. 1-5: Weltner, 1895, p: 289; 1897, p..274~ 1898. pp. 
6, 15; 1900, p. 305; Murray, 1896, pp. 386, 396; Gruvel, 1903, p. 102; 1905, pp. 
178-179, fig. 195; Broch, 1931, p. 130; Nilsson-Cantell, 1938, p. 11; 1955, p. 
219; Zevina, 1971, pp. 439, 441. 

Verruca (Altiverruca) gibbosa Hoek, Pilsbry, 1916, pp. 41, 44; Nilsson- 
Cantell, 1928, pp. 25-30, figs. 12-13; 1929b, p. 470; Tarasov and Zevina, 1957, 
pp. 154-157, figs. 51-53; Newman and Ross, 1971, pp. 10, 14, 23, 124 (chart 9), 
134-137, 189, 197. 

Hoek’s original diagnosis of this species follows: 

Shell white, surface smooth, with very prominent growth-ridges and fur- 
rows between the articulating ridges; walls almost perpendicular to the surface 
of attachment; base nearly triangular, not very narrow. Movable scutum rather 
large, with the upper articular ridge hardly distinguishable, and a very 
prominent third articular ridge, which is separated from the tergal margin by 
a rather broad interspace; apex pointed, not projecting freely; apex of the 
movable tergum almost pointed. Apex of the carina and rostrum recurved, 
and projecting freely beyond the surface of the shell. Rostrum and immovable 
scutum bulky. 
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Type locality. — “Challenger” sta. 317 (48°37’S, 55°17’W), 

1035 fathoms, bottom temperature 1.7°C, bottom hard ground. This 

lies in the South Atlantic some 900 kilometers due east of Cabo 

Vigia, Argentina and roughly 400 kilometers northeast of Stanley 

(51°45’S, 57°56’W) in the East Falkland Islands. 

The following species were synonymized with Verruca gibbosa 

by Nilsson-Cantell (1928, 1955): 

Verruca sulcata Hoek, 1883, pp. 33, 139-140, pl. VI, figs. 19-20 (PI. 
12, figs. 9, 10). Holotype, “Challenger” sta. 170 (29°55’S, 178°14’W), 520 
fathoms, bottom rocks, and 29°45’S, 178°11’W, 630 fathoms, bottom rocks. 
The specimens of VY. sulcata were discovered in the South Pacific near 
Raoul in the Kermadec Islands, whereas V. gibbosa was discovered in the 
South Atlantic some 123 degrees of longitude west of V’. sulcata. In addi- 
tion to the vast distance separating them, the two types seem to me to be 
distinct when the illustrations of VY. sulcata and V. gibbosa are compared. 

Verruca mitra Hoek, 1907b, pp. 5-9, figs. 1-4 (PI. 12, fig. 11). Holo- 
type, “S. Y. Belgica” sta. (at about 70°S, 80°48’W), == 555 meters in depth, 
in the Bellingshausen Sea, roughly 100 statute miles west of Charcot 
Island, Antarctica. Hoek, who described both VY. gibbosa and V. mitra, 
thought they were different species, and judging from the illustrations of 
the types they are. 

Verruca darwini Pilsbry, 1907, pp. 111-113, pl. X, figs. 4-8; 1916, pp. 
17, 18, 45. Holotype, “Albatross” sta. 2042 (39°33’N, 68°26'45”W), 1555 
fathoms, about 302 statute miles east off Beach Haven, New Jersey, in Gulf 
Stream of Western Atlantic. Aside from the great distance (about 82 de- 
grees of latitude) between them there is a rather marked difference in the 
external sculpture of the two species as revealed in the illustrations of the 
types of V. darwini and V. gibbosa. 

Verruca rathbuniana Pilsbry, 1916, pp. 17, 41-43, pl. 7, figs. 2, 2a, 2b. 
Holotype, “Albatross” sta. 2572 (40°29’N, 66°04’W), 1769 fathoms, gray 
ooze, bottom temperature 27.8°F., about 407 statute miles east off Atlantic 
Highlands, New Jersey. The illustrations of V. rathbuniana and V. gibbosa 
show considerable differences in external sculpture that support the validity 
of V. rathbuniana. 

Verruca bicornuta Pilsbry, 1916, pp. 17, 18, 40, 43-44, pl. 7, figs. 1-1c; 
pl. 8, figs. 3-3b; pl. 9, fig. 1. Holotype, “Albatross” sta. 2575 (41°07’N, 
65°26'30"W), 1710 fathoms, gray ooze, bottom temperature 37°F., about 
335 statute miles due east of Montauk Point, Long Island, New York. P. 
bicornuta is indeed similar to V. gibbosa, but according to Pilsbry there 
are small but significant differences, and these together with the remoteness 
of one from the other are reasons for considering them distinct. 

Verruca gibbosa Hoek is included here because of Nilsson-Can- 

tell’s statement that Verruca bicornuta “must be synonymous with 

V. gibbosa.” The type of V. bicornuta was discovered at latitude 

41°07’ North which is a little over ten degrees latitude north of 
Florida, and since other barnacles found around the 41° parallel also 

occur in waters off Florida, it is possible that V. bicornuta might be 

found there as well. 
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Confining our remarks to the Verruca gibbosa of Hoek and of 
those authors who have regarded it as the nominative species, the 
following observations may be added: 

Measurements. — According to Hoek “The average size of four 
specimens was 8 mm in height and 9 mm in length from the apex 
of the rostrum to that of the carina.” 

Type locahty. — “Challenger” sta. 317 (48°37’S, 55°17’W), 

depth 1873 meters, bottom temperature 1.7°C, bottom hard ground. 

This station is in the South Atlantic Ocean some 900 kilometers due 

east of Cabo Vigia, Argentina and roughly 400 kilometers northeast 

of Stanley (51°45’S, 57°56’W) in the East Falkland Islands. 

Range and distribution. — South Atlantic Ocean: south of the 

Tropic of Capricorn, including the type locality (Murray, 1896). 

“Eltanin” sta. 1067, on the submerged Scotia Ridge (59°57’S, 
34°41’W), 1098-1153 meters, in the Scotia Sea between South 

Orkney Island and South Sandwich Islands (Newman and Ross, 

1971). Eastern Pacific Ocean: Chile: at 24°27.4’S, 70°42.2’W, 1230- 

1700 meters, just west off Blanco Encalada (24°25’S, 7°35’W); at 

32°11.8’S, 71°50.5’W), 1375 meters, about 50 kilometers west off 

Logotoma (32°20’S, 17°19’W) (Zevina, 1971). Indian Ocean: near 

Crozet Islands (46°30’S, 51°E); Indo-Malayan waters, 38-1895 

meters (Broch, 1931). 

Verruca (Altiverruca) hoeki Pilsbry PIMs figs. 1-3 

Verruca hoeki Pilsbry, 1907, pp. 113-114, pl. 11, figs. 4-6. 
Verruca (Altiverruca) hoeki Pilsbry, Pilsbry, 1916, pp. 17, 18, 41; Zullo, 

1968, pp. 218, 219; Newman, Zullo, and Withers, 1969, p. R282. 

The following description is adapted from Pilsbry’s accounts of 

1907 and 1916: 

The barnacle is small, gray-white, laterally much compressed, very tall, and 
conspicuously leaning. The base is chitinous, narrowly oval, and with what 
seems to be a calcareous lining. The movable plates lie parallel with the wall 
below them, and the basal edge of the wall is thin. The sculpture generally is 
very weak. 

The movable tergum is nearly square, the upper margin slightly shorter 
than the others. It is divided into two triangles by a diagonal rib extending 
from the apex to the basiscutal angle. The scutal triangle is marked by faint 
grooves parallel with the scutal margin, the remainder by faint vertical lines. 

The fixed tergum is five-sided, high and narrow, with a short basal 
margin from which the long side margins diverge upward. The upper margins 
converge to the pointed apex. 

The movable scutum is small and triangular, with a slightly curved apex. 
The occludent and tergal margins curve down, the plate thus being a little 
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convex at the sides and flat in the middle. Except for faint widely spaced 
grooves there is no sculpture. 

The fixed scutum is quadrangular with straight margins. The side margins 
are vertical and at right angles with the base, and the upper margin slopes 
steeply. The apex is acute and projects a little. The surface is marked with 
weak growth lines and faint vertical striae. 

The rostrum rises to an acute, slightly recurved apex from which radiate 
three weak ribs to the carinal margin. The rostrum is curved forming the 
rounded end of the wall. 

The carina has an acute slightly projecting apex. A low rib along the upper 
margin terminates in a lobe indenting the suture with the rostrum, which else- 
where is an even line. 

The four specimens collected from the type locality all had a narrow base 
not due to a narrow support, for all specimens were seated upon flat, frond- 
like polyzoan colonies, wider than the barnacle. 

Measurements. — Holotype: length of base 3.6 mm; greatest 

width of base 1.9 mm; length of rostrum between apices of rostrum 

and carina 3.2 mm; oblique height from base to apex of fixed ter- 

gum 4 mm. 

Type locality. — “Albatross” sta. 2750 (18°30’N, 63°31’W), 

Anegada Passage, 496 fathoms, bottom temperature 46.5°F., bot- 

tom of fine gray sand. This station is close to Sombrero Island 

(18°37’N, 63°26’W) in the Leeward Islands of the Caribbean Sea. 

Verruca (Altiverruca) rathbuniana Pilsbry Pl. 13, figs. 46 

Verruca (Altiverruca) rathbuniana Pilsbry, 1916, pp. 17, 41-43, pl. 7, figs. 
2-2b; Nilsson-Cantell, 1927, pp. 776-778, text-fig. 15; 1955, p. 219; Zullo, 1963a, 
Pp. 502 1968p -2a0- 

The barnacle is cream-white, very high, compressed laterally, the movable 
plates approaching a vertical position. The apices of the carina and rostrum 
project. Plates of the wall are rather thin, and have a very narrow inflexed 
edge, like a hem, at the base. 

The movable tergum is divided into two subequal areas by a 
diagonal beaded rib along which is a narrow groove. The scutal area 

is hollowed out above, and is sculptured with narrow, curved riblets 

parallel with the scutal suture. The other area is flat and sculptured 

by about 25 flat imbricating ribs which denticulate the carinal 

margin. 
The fixed tergum is the highest plate. The paries, or median area 

is raised, narrow, and imbricated by shingle-like ribs parallel with 

the base, whereas the side areas are large and subequal, and are 
marked with steeply ascending ribs. 

The movable scutum has a pair of beaded, contiguous articular 
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ribs, the inner one of the pair the narrower and reaching the basi- 
tergal angle. The rest of the plate is flat with regular, imbricating 
transverse ribs. The tergal area is sunken and densely and finely 
striate. Within the movable scutum, the tergal and occludent borders 
are raised, the middle of the plate depressd. The suture between the 

scutum and tergum is straight except near the apices where the scu- 

tum projects. 

The fixed scutum is tripartite, with a triangular wide median 
area, an almost equally large rostral area, and a very narrow, radii- 

form tergal area. The median area is sculptured by imbricating, 

shingle-like ribs parallel with the base. The side areas are marked 

by steeply ascending ribs. There is no internal myophore. 
The carina curves around the carinal end of the wall. It has 

regular imbricating structure parallel with the basal margin, except 
on the rostral side, where there is a shallow radial sulcus bordered 

by vertically costate bands. There is also a very narrow rib running 

along the scutal border. 
The rostrum is lower than the carina, with two radial sulci and 

three flat, costulate ribs. The carino-rostral suture is zigzagged by 
the interlocking of two conic teeth in each plate. 

Measurements. — Holotype: greatest length of base 7.6 mm; 

length between apices of carina and rostrum 9.8 mm; greatest 
diameter of base 5.5 mm; height from base to apex of fixed tergum 

10.5 mm. 

Type locality. — “Albatross” sta. 2572 (40°29’N, 60°04’W), 

1769 fathoms (3253 meters), gray ooze, bottom temperature 37.8°F., 

about 407 statute miles east off Atlantic Highlands, New Jersey. 

Other localities. — Between San Tiago and Sao Vicente in the 

Cape Verde Islands (approximately 16°N, 24°W), 990 fathoms 

(1821 meters). 

Nilsson-Cantell (1927) noted similarities between V. rath- 
bumana Pilsbry and V. quadrangularis Hoek (1883) but stated that 

“further finds are, however, necessary to decide whether there are 

one or two species here.” The type locality of V. quadrangularis is 

“Challenger” sta. 323 (35°39’S, 50°47’W), 1900 fathoms (3494 

meters), bottom temperature 0°C., bottom of grey mud, in the 

Western Atlantic about 375 kilometers southeast of Punta del Este, 
Uruguay (See type of V. quadrangularis, Pl. 14, figs. 7-11). 
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Verruca (Cameraverruca) euglypta Pilsbry Pl. 13, figs. 7-9 

Verruca euglypta Pilsbry, 1907, pp. 108-110, pl. 10, figs. 1-3. 
Verruca (Cameraverruca) euglypta, Pilsbry, Pilsbry, 1916, pp. 17, 18, 39- 

40, pl. 3, figs. 2, 2a; pl. 9, fig. 3; Zullo, 1968, p. 219; Newman, Zullo, and 
Withers, 1969, pp. R282-R283. 

As described by Pilsbry the type is cream-white. It was seated 

transversely upon a branch of an Oculina-like coral much narrower 

than the barnacle, with the consequence that the base is contracted 

and the walls overhanging. The scuto-tergal wall is vertical and the 
rostrocarinal wall slopes steeply. The movable scutum and tergum 

lie at an angle of about 45° with the plane of the base. All of the 
plates are thin, deeply and closely ribbed in the direction of the 

growth lines, the riblets wider than the furrows separating them. 

The basal edge of the wall is thin and supple. 

The movable tergum is quadrangular and much larger than the 
scutum. The occludent margin is somewhat shorter than the basal 

margin and parallel with it; the carinal margin is slightly arcuate, 

the articular margin coarsely zigzag. The surface is divided into two 

nearly equal areas by the slightly curved diagonal last articular 

ridge, the area below it being depressed, flat, and marked with 

transverse ribs only. There are four articular ridges, the third nar- 

rowest, the fourth widest and in bold relief. The second and third 

articular ridges unite near the apex so that on young specimens 
there are three articular ridges of about equal width. All of the 
ridges are marked with transverse riblets, those on the first ridge 
delicate and arching downward but on the others straight and wide. 
In the first articular furrow the transverse riblets are prominent, 

oblique, and lamellar. 
The fixed tergum stands erect, surrounding two sides of the 

movable tergum, its scutal and carinal walls at right angles. The sur- 
face is divided into three areas: the scutal and carinal areas are 

triangular, reaching about halfway to the base, and sculptured by 
regular, obliquely transverse riblets; the middle area stands in high 
relief, extends to the base, and has wide, rather rude, flat transverse 

sculpture, with the interspaces linear and shallow. Along the carinal 
edge of the plate there is a poorly developed articular ridge. Within, 
the cavity of the fixed tergum has a partition like that of the 

rostrum. 
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The movable scutum is subtriangular and curved, with the sur- 

face divided into two areas. The larger occludent area is sculptured 

with transverse ridges, the smaller area with four arcuate articular 

ridges, the first of which is smooth and about one-third the length 

of the plate. The other ridges are cut by the transverse riblets, the 

second articular ridge being the narrowest and not quite reaching 
the apex, with the consequence that a young specimen would have 

but three articular ridges. The furrows between the ridges are 

smooth. “The movable scutum is smooth inside, with a shallow, ob- 

long pit for the adductor muscle, and a narrow, well raised rim along 

the occludent side and apex.” 

The fixed scutum is divided into two nearly equal areas, and 
a third very narrow area next to the tergum. The rostral area is 

sculptured with plain transverse riblets; the middle area is triangu- 

lar, raised above the others, sculptured transversely and irregularly, 

and interrupted by a number of irregular radial grooves. Near the 
base, the middle area is articulated with the rostrum by a single 

tooth. The tergal area is a very narrow, obliquely costulate segment 

not reaching the base and separated from the middle area by a deep 

furrow. Within, the fixed scutum has a “vertically depending plate, 

which from its position must be regarded as an enlarged adductor 
ridge or myophore; behind it is a deep narrow cavity.” 

The carina is bent so that its two faces stand at right angles. 
A broad rostral triangle is occupied by five radial ridges forming as 

many teeth articulating with the rostrum, the ridges crossed by 

transverse markings. Three of the ridges extend to the apex of the 

plate, the others being shorter and peripheral and therefore wanting 

in the young specimens. There is also a prominent radial ridge and 
furrow along the other margin of the carina articulating with the 
fixed tergum. The intermediate area, comprising a part of the sur- 
face of the plate, is rudely sculptured by wide, flat transverse plates 

separated by linear grooves. The carina has a very much narrower 
partition than the rostrum. 

The rostrum is like the carina in general shape. On its carinal 

face there are five radial ridges, of which two or three arise at the 

apex, the second ridge being the widest. The rest of the plate has 
rude flat sculpture like that of the carina. Near the fixed scutum 

there are several radial grooves and furrows. The apex of the rostrum 
is enclosed by a partition within. 
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Measurements. — Greatest carno-rostral length 11.2 mm; 

greatest breadth (at right angles to length) 9.4 mm; height from 

base to apex of the fixed tergum 7.8 mm. 

Type locality. — “Albatross” sta. 2415 (30°44’N, 79°26’W), 

440 fathoms (809 meters), bottom temperature 45.6°F. About 130 

statute miles east off Fernandina, Florida, bottom of coral, coarse 

sand, shells, and foraminifers. 

Verruca (Metaverruca) coraliophila Pilsbry Pl. 13, figs. 10-12 

Verruca (Metaverruca) coraliophila Pilsbry, 1916, pp. 21-23, pl. 1, figs. 
1-5; Nilsson-Cantell, 1929b, pp. 461, 463, 464; 1938, p. 12 (as V. coraliophora) ; 
Southward and Southward, 1958, pp. 638, 639; Zullo, 1968, pp. 219, 220; New- 
man, Zullo, and Withers, 1969, p. R283; Bayer, Voss, and Robins, 1970, p. A43. 

The following description is rearranged and adapted from 

Pilsbry’s original: 

The barnacle is cream-white, attached to a branch of white coral. The 
carinorostral wall is somewhat sloping, the scutotergal wall usually vertical. 
The movable tergum and scutum lie parallel or nearly parallel with the plane 
of the base, each having three articular ribs. The plates of the wall are weakly 
sculptured or almost smooth, and their basal borders are broadly inflexed. Both 
movable valves have three flat ribs. 

The movable tergum has a deep recess in the middle of the scutal border 
at the termination of a median articular rib; above this there is a flat, wide, 
upper articular rib and below it a narrow diagonal rib. The exterior of the 
plate is transversely grooved and the internal face nearly flat. 

The fixed tergum is about as large as the fixed scutum and is similarly 
sculptured. 

The movable scutum has a crescentic rib, a broad, flat, strongly projecting 
median articular rib, and another very narrow one above it. The exterior of 
the plate is marked with well spaced, narrow, transverse grooves. In the interior 
there is a deep oblique articular furrow near the apex which receives the upper 
articular ridge of the scutum. This is bounded by a short elevated ridge the 
back of which is the deep pit of the scutal adductor muscle. Nearer the basal 
edge there are several low callosities variable in form and position. 

The fixed scutum is marked by faint growth lines on the exterior and 
occasionally with vertical grooves in the triangular area next to the occludent 
edge. The beak is not produced, lying in close proximity to that of the movable 
scutum. Below the tergal suture is a small ala. Within the fixed scutum there 
is a prominent adductor ridge or myophore, concave on the upper face. 

The carina and rostrum articulate by a suture which is weakly zigzag be- 
low. The carina has one large tooth above, between two small ones on the 
rostrum. The hinge margin is straight and simple, and the beaks are not pro- 
duced. 

Measurements. — Two dry specimens have the following 
dimensions: [1] Carinorostral length of base 8.5 mm, length between 

apices 6.3 mm, diameter of base 7.3 mm, height of fixed tergum 
5.5 mm. [2] Carinorostral length of base 14 mm, length between 
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apices 11.2 mm, diameter of base 8 mm, height of fixed tergum 8 
mm. 

Type specimen. — The specimen designated as “type” by Pils- 

bry (1916, plate 1, figs. 1, la) is stated by Zullo (1968) to be 

USNM 32928 of the U.S. National Museum (dry). The specific type 

locality is not known but according to Pilsbry and Zullo it is one 

of the following: “Albatross” sta. 2662 (29°24’30’N, 79°43’W), 434 

fathoms (798 meters), bottom temperature, 43.7°F., gray sand and 

broken shells, about 87 statute miles east off Flagler Beach, Florida; 

“Albatross” sta. 2663 (29°39’N, 79°49’W), 421 fathoms (774 

meters), bottom temperature 42.7°F., brown sand, about 84 statute 

miles east off Marineland, Florida; “Albatross” sta. 2669 (31°09’N, 

79°33/30’W), 352 fathoms (647 meters), bottom temperature 

43.7°F., gray sand and dead coral, about 108 statute miles east off 

Sea Island, Georgia; “Albatross” sta. 2671 (31°20’N, 79°22’W), 

280 fathoms (515 meters), gray sand and dead coral, about 93 

statute miles east off Doboy Sound, Georgia; and “Albatross” sta. 

2672 (31°31’N, 79°05’W), 277 fathoms (509 meters), bottom 

temperature 54.3°F., coarse brown sand, about 125 statute miles 

east off Sapelo Sound, Georgia. The foregoing co-ordinates bracket 

the type locality of Verruca coralophila in the Western Atlantic 

Ocean between the latitudes of 29°24’30” and 31°31’ North and 

longitudes of 79°05’ and 79°49’ West. 

Florida localities. — Off the east coast at “Albatross” stations 

2662 and 2663. 

Other localities. — Off the east coast of Georgia at “Albatross” 
stations 2669, 2671, and 2672; “Pillsbury” sta. P340 (9°13.5’N, 

77°46’W ), 307-366 meters, about 40 kilometers northeast of Sasardi 

Viejo, Panama, in the Gulf of Darien. 
According to Nilsson-Cantell (1929b, pp. 461-465) and 1938 

(p. 12), Pilsbry’s Verruca corahophila is synonymous with Verruca 

sculpta Aurivillius as well as with the following species united with 
V. sculpta. 

Verruca recta? Aurivillius, 1898, pp. 195, 199: Gruvel, 1902a, p. 243; 
1905, pp. 172, 181, fig. 189. Type locality: “Prince de Monaco” sta. 227 
(38°23’N, 28°26'37”W), 1135 meters, northwest off Sta. Luzia, Pico, Azores. 

Verruca sculpta Aurivilius, 1898, pp. 197-198-199; Gruvel, 1905, pp. 

175-176; 1920, p. 41, pl. 5, figs. 26-27. Type locality: “Prince de Monaco” 
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sta. 161 (46°04’40”N, 49°02’30”W), 1267 meters, North Atlantic, about 45 
statute miles south of Cape Race (46°40’N, 53°08’W), Newfoundland. 

Verruca linearis Gruvel, 1900b, p. 243; 1902b, pp. 31, 107-109, pl. 5, 
figs. 11-12; 1905, pp. 182-183, fig. 201. Type locality: “Talisman” sta. 128, 
960-998 meters, Azores. 

Verruca magna Gruvel, 1901, pp. 261-262; 1902b, pp. 31, 109-112, pl. 
5, figs. 1-2; 1905, pp. 184-185, figs. 204-205. Type locality: “Travailleur/ 
Talisman” dragage No. 141, Golfe de Gascogne, 1480 meters. 

Verruca halotheca Pilsbry, 1906, p. 188, pl. 4, figs. 9-10; 1916, pp. 17, 
18, 46-47, pl. 18, figs. 1, la. Type locality: “Albatross” sta. 4060, off north- 
east coast of Hawaii, on a volcanic pebble, 913 fathoms, bottom tempera- 
ture 36.5°F. 

Verruca capsula Hoek, 1913, pp. 130-134, pl. 12, figs. 1-3; pl. 13, figs. 
1-4; Stubbings, 1936, p. 38. Type locality: Makassar Strait (0°34.6’N, 
119°8.5’E), about 80 kilometers west off Munte, Celebes, Indonesia, depth 
1301 meters, bottom of fine gray mud. 

In comparing the Floridan Verruca corahophila with the il- 

lustrations and descriptions of the types of the above-listed species, 
there does seem to be agreement in their relatively large size and 
general configuration. However, individual differences in morphology 

and sculpture may also be observed, and these in conjunction with 

the wide separation in habitat are persuasive reasons for considering, 

as did Pilsbry who had access to the pertinent literature and to a 

number of the barnacles themselves, that V. coraliophila is a distinct 

species. 

ADDENDUM ON THE RHIZOCEPHALA 

In my compendium on the Rhizocephala of Florida and sur- 
rounding waters (Weisbord, 1975) I failed to include the species 

contained in the important paper by Reinhard (1958) titled 
“Rhizocephala of the family Peltogastridae parasitic on West Indian 
species of Calatheidae”. Reinhard described three new species of 

Peltogastridae (Cyphosaccus chacet, Cyphosaccus cornutus, and 

Boschmaia mundicola); noted new localities for Tortugaster fistula- 

tus Reinhard and Galatheascus minutus Boschma; and pointed out 

the similarities between Galatheascus minutus Boschma 1933 and 

Galatheascus striatus Boschma 1933, collected near Plymouth, Eng- 

land. These six species, all of which save Galatheascus striatus should 

be added to the inventory of Rhizocephala listed in my 1975 work, 
are discussed in the following pages. 

DESCRIPTION OF RHIZOCEPHALAN SPECIES 
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Family PELTOGASTRIDAE Lilljeborg, 1861b 

Cyphosaccus chacei Reinhard Pls15, fig. 1 

Cyphosaccus chacei Reinhard, 1958, pp. 296-299, 306, fig. 1, pl. 1 (1). 

The sac is slender and V-shaped, with the stalk at the vertex 

of the angle. Each arm becomes broader toward the tip, the posterior 

arm equal to or a little longer than the anterior one. The anterior 

arm terminates in a nipple-like prominence, covered by a bulbous 

sheath which is a continuation of the external cuticle. The stalk is 

marked by three circular grooves. The external surface is covered 

by a thin cuticle beneath which are innumerable muscle fibers. The 

syntypes are approximately 5 mm in length, with the lesser diameter 
of the arms 0.5 to 0.75 mm, the greater diameter about 1 mm. 

Type locality. — “Atlantis” sta. 3397 (22°34’30’N, 78°16’W), 

180 fathoms (329 meters), on the crab Munida irrasa A. Milne Ed- 

wards, off Cayo Coco, Cuba. 

Other localities. — Cuba: “Atlantis” sta. 3399 (22°35’N, 78° 

2’W), 180 fathoms (329 meters), on Munida irrasa, off Cayo Coco. 

“Albatross” sta. 2337 (23°10°38”N, 82°20’21”W), 199 fathoms 

(364 meters), on Munida irrasa. Barbados: off Pelican Island, 80 

fathoms (146 meters), on Munida irrasa. 

Although not reported from Florida waters by Reinhard, it 1s 

anticipated that Cyphosaccus chacei will eventually be found there, 

as the host crab Munida irrasa occurs off Key West, Florida and 

ranges at least as far north as Cape Lookout, North Carolina. 

Cyphosaccus cornutus Reinhard RIE ty fie 2 

Cyphosaccus cornutus Reinhard, 1958, pp. 299-300, 306, fig. 2, pl. 1 (2). 

The body is approximately 8 mm in length and about 1 mm in 
thickness. It is broadly U-shaped, comparatively stout, uniform in 

thickness, with the stalk in the midregion. In shape the sac resem- 

bles an ox-bow, the anterior arm doubled over and bearing a nozzle- 

like prominence enclosing a blind canal. The external surface of the 
sac is covered with a thin cuticle through which the underlying net- 
work of delicate longitudinal and circular muscle fibers of the mantle 

are visible. The longitudinal fibers are more widely spaced than the 

longitudinal ones. The mesentery surface les uppermost with the 

anterior arm to the observer’s left. The testes are fused, occurring 
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near the posterior end of the mesentery. The parasites are attached 
to the sternites of the third and fourth abdominal segments of the 

host crab Munidopsis erinacea (A. Milne Edwards). 

Type locality. — “Atlantis” sta. 3305 (23°05’30’N, 82°35’W), 

330 fathoms (604 meters), on Munidopsis erinacea, off Playa Bara- 

coa, Habana, Cuba. 

Reinhard did not report the parasite C. cornutus from Florida 

waters but its occurrence off Florida proper is not unlikely. 

Boschmaia mundicola Reinhard Pl. 45, fig..3 

Boschmaia mundicola Reinhard, 1958, pp. 300-303, 306, fig. 3. 

The animal has a somewhat hook-shaped appearance, each sac 
strongly bent, with the anterior arm nearly twice as long as the 

posterior. The basal portion of the sac tapers in the direction of the 

stalk. At the summit of the anterior arm there is a knob-like promin- 

ence formed by the mantle opening. The aperture, however, does not 

communicate with the exterior as it is covered by the external cuti- 

cle. The parasites are attached to the third and fourth abdominal 

segments of the host by means of a short thin stalk. The mesentery 
is broad and extends from one end of the sac to the other. The 

testes are exceedingly small, about 35 to 40 microns, and are set 

close to the stalk. The colleteric glands are located near the anterior 

end of the sac, with the left gland slightly in advance of the right. 

The syntypes are about 6 mm long and 1 to 1.5 mm thick. 

Type locality. — “Fish Hawk” sta. 7302, off Cape Lookout, 

North Carolina (34°34’N, 76°34’W), 7.5 fathoms (14 meters), on 

the crab Munida trrasa A. Milne Edwards. 

Florida locality. — “Fish Hawk” sta. 7279 (24°21’55”N, 81° 

58’25”W), 98 fathoms (183 meters), off Key West, on Munida 

rasa. 

Remarks. — The genus Boschmaia Reinhard is distinguished 
from the genus Cyphosaccus Reinhard by the orientation of the 

mesentery with respect to the stalk. In Cyphosaccus the mesentery 
lies uppermost when the animal is viewed in an upright position with 

the anterior arm to the observer’s left, whereas in Boschmatia the 

mesentery lies on the far side of the animal when the sac is viewed 

in the same manner as above. 
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Tortugaster fistulatus Reinhard Piss fig. 

Tortugaster fistulatus Reinhard, 1948, pp. 33-37, figs. 1-3; 1958, pp. 303- 
304, 306, fig. 4e; Weisbord, 1975, pp. 172, 183-184, pl. 25, figs. 7-8. 

Tortugaster fistulatus was originally described and illustrated 

by Reinhard in 1948 from specimens collected off Tortugas, Florida, 

attached to the host crab Munidopsis robusta (Milne-Edwards). 

In his 1958 paper, Reinhard identified the same species from two 

new localities on two different hosts; one from the Straits of Florida 

on Munidopsis bahamensis Benedict and the other from the Western 

Atlantic off St. Augustine, Florida on Munidopsis spinifer (Milne- 

Edwards). Reinhard stated that “In their orientation and attach- 

ment with respect to the host and in their external appearance these 

examples of T. fistulatus agree with the type.” The specimen measur- 

ing 6 mm in length and 3 mm in width (on the host M. spinifer), 

is illustrated here. 

The localities from which 7. fistulatus is now known are the 

following: 

Type locality. — Gulf of Mexico, off Tortugas, Florida, 220 and 

280 fathoms (402 and 512 meters), on Munidopsis robusta (Milne- 

Edwards). 
Other localities. — Western Atlantic: “Atlantis” sta. 3780 (30° 

27’N, 79°52’W), 250-265 fathoms (457-485 meters), on Munidopsis 

bahamensis, off St. Augustine, Florida; “Atlantis” sta. 2987 (23° 

22’N, 79°53’W), 280-300 fathoms (512-549 meters), on Munidopsts 

spinifer, south of Cay Sal Island (23°41’N, 80°24’W), Straits of 

Florida. 

Galatheascus minutus Boschma Pl. 15, figs. 5-7 

Galatheascus minutus Boschma, 1933, pp. 476-478, figs. 1-3; 1947, pp. 2-4, 
fig. 1; Reinhard, 1958, pp. 304-306, figs. 4,a-d. 

The syntypes are represented by two specimens differing in size 

and shape but undoubtedly belonging to the same species according 
to Boschma. One of the syntypes was recovered off Valentia, Ireland 

in 1870, attached to the crab Galathea intermedia Lilljeborg, and 

is 2.5 mm long, 2 mm high, and approximately 1.5 mm wide. The 

other syntype was recovered off Oban, Scotland in 1877, on Galathea 
nexa Embleton, and is 5 mm long, 3 mm high, and 2 mm wide. In 

the smaller specimen the mantle opening is a narrow pore which has 
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not yet shifted toward the anterior end. In the larger specimen the 

mantle opening lies at the anterior end of the parasite, slightly 

turned toward the abdomen of the host, and is surrounded by a low 

ridge so that it projects a little above the surface of the mantle. 

Both specimens are more or less kidney-shaped, the smaller broadly 

oval, the larger subovate. The mantle opening is comparatively wide 
and situated at the dorsal part of the anterior region in adults, at 

the ventral part in young specimens. The stalk is situated in the 

median region of the body. The external cuticle of the mantle is 

smooth, without grooves, and very thin, approximately 4 microns 

in the adult. On the internal cuticle no retinacula were found by 

Boschma. The testes and colleteric glands are located near the stalk. 

Five specimens of G. minutus were examined by Reinhard and 

all were oriented with their long axis perpendicular to the main axis 

of the host, and the site of attachment was on the second or third 

abdominal segment. 
Type localities. — North Atlantic: Ireland: Off Valentia Island 

(51°55’N, 10°20’W), on Galathea intermedia Lilljeborg. Scotland: 

off Oban (56°25’N, 5°29’W), on Galathea nexa. 

Florida localities. — “Combat” sta. 235 (27°27’N, 78°58’W), 

about 85 statute miles east off Fort Pierce, 180 fathoms (329 

meters), on Munida schroederi Chase; “Blake” sta. 45 (25°33’N, 

8°21’W), 101 fathoms (185 meters), in Gulf of Mexico, about 195 

statute miles west off Highland Point, on Muntdopsis barbarae 

(Boone) = Galacantha barbarae Boone. 

Other localities. — North Carolina: “Fish Hawk” sta. 7302, off 

Cape Lookout (34°34’N, 76°34’W), 7.5 fathoms (14 meters), on 

Munda irrasa Milne-Edwards; Cuba: “Atlantis” collection, off 

Cayo Coco Island (22°30’N, 78°30’W), 180 fathoms (329 meters), 

on Munida stimpsont Milne-Edwards. 

Remarks. — Reinhard noted that Galatheascus minutus 

Boschma, 1933, was nearly identical with Galatheascus striatus 

Boschma, 1929, collected at the Loose-Eddystone Grounds near 

Plymouth, England, attached to the ventral surface of Galathea 

strigosa (Linnaeus). The only measureable difference Reinhard 

could discern between specimens from the type localities of each 
species was that the spindles of the retinacula of G. minutus were 
about 7 microns long and those of G. striatus 20 to 25 microns long. 
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The external appearance of both species are shown on plate 15. 

Galatheascus striatus Boschma Pl. 15, figs. 8, 9 

Galatheascus striatus Boschma, 1929, pp. 73-79, figs. 1-6; 1933, pp. 475- 
476; Reinhard, 1958, pp. 304, 306. 

The body is elongate oviform, with a very broad mesentery ex- 

tending from the anterior to the posterior. The stalk is slender, 

about 1 mm thick, and inserted in the anterior half of the body. The 

mantle opening is extremely narrow and so small (0.5 mm) that it 

escaped Boschma’s notice until the parasite was examined in thin 

sections. The opening itself, however, and the narrow tube con- 
necting the opening with the mantle cavity, are surrounded by a 
well-developed sphincter. The colleteric glands are simple, minute 
(about 0.5 mm), and near the stalk. They have a circular lumen 

flattened laterally. The external cuticle is comparatively thin (8-11 

microns), and has a smooth surface with shallow grooves extending 

longitudinally. These grooves are 0.2 mm apart. The internal cuticle 

bears retinacula containing one to three spindles each, the spindles 

measuring 20-25 mm in length. 

As measured from Boschma’s illustration, the holotype is 19 

mm long, and approximately 8.3 mm wide through the middle. 

Type locality. — Loose-Eddystone Grounds near Plymouth 

(50°23’N, 4°10’W), England, on the crab Galathea strigosa 

(Linnaeus). 

Remarks. — Although Reinhard discerned numerous similarities 

between this species and the later-described Galatheascus minutus 

Boschma from Irish and Scottish waters, it should be observed that 

adults of G. striatus are nearly four times larger, and the longitudinal 

grooves of the external cuticle considerably more pronounced than 
on G. minutus. 

REFERENCES CITED 

Alessandri, Giulio de 
1894. Contribuzione allo studio de Cirripedi fossili d'Italia. Soc. Geol. 

Italiana, Boll., vol. 13, No. 3, pp. 234-314, pls. 1-3. 
1897. La pietra da Cantoni di Rosignano e di Vignale (Basso Monfer- 

rato). Studi stratigrafici e paleontologici. Soc. Italiana Sci. Nat. 
Milano, Mem., vol. 6, pp. 1-98, pls. 1-2. 

1906. Studi monouratie: sul Cirripedi fossili d'Italia. Palaeontographia 
Italica, Mem. Palaeontol., vol. 12, pp. 207-324 (1-118), pls. 13-18 
(1-6). 



104 BuLteTiIn 306 

Annandale, Thomas Nelson 
1906a. Report on the Cirripedia collected by Professor Herdman, at Cey- 

lon, in 1902. [In] Herdman, W. A., Report to the Government of 
Ceylon, on the Pearl Oyster Fisheries of the Gulf of Manaar. With 
supplementary reports upon the marine biology of Ceylon, by other 
naturalisis. Ceylon Pearl Oyster Fisheries, Pt. V, Suppl. Rept. No. 
31, pp. 137-150, figs. 1-9. 

1906b. Natural history notes from the R.I.M.S. Ship “Investigator”, Capt. 
16 Sak Heming, commanding. Series III, No. 13. Two new barnacles 
dredged in 1905-06. Ann. Mag. Nat. Hist., ser. 7, vol. 18, pp. 44- 
47, figs. 1-2 

1908. Illustrations of the zoology of the Royal Indian Marine Survey 
Ship Investigator, under the command of Captain W. G. Beau- 
champ, R.I.M. Crustacea Entomostraca. Calcutta, Pt. II, pls. 3-4. 

1909. An account of the Indian Cirripedia Pedunculata. Part I. — Family 
Lepadidae (sensu stricto). Indian Mus. Calcutta, Mem., vol. 2, 
1909-10, pp. 60-137, pls. 6-7, text-figs. 1-11. 

Arnaud, Patrick M. 
1973. Le genre Lepas Linné, 1758, dans les terres Australes et Antarc- 

tiques Francaises. Crustaceana, vol. 24, pt. 2, pp. 157-162, figs. 
1A-C. 

Aurivillius, Carl Vilhelm Samuel 
1892. Neue Cirripedien aus dem atlantischen, indischen, und _ stillen 

Ocean. K. Vetensk.-Akad. Stockholm Forhand., Oefersigt, 1892, No. 
3, pp. 123-134. 

1893. Zur postembryonalen Entwicklung der Lepadiden. K. Vetensk.- 
Akad. (Stockholm), Férhand., Oefersigt, 1893, No. 10, pp. 657-676. 

1894. Studien iiber Cirripeden. I. Morphologie und Systematik neuer 
oder wenig bekannter Cirripeden. II. Die von Linnaeus in seinem 
Werke “Museum Ludovicae Ulricae” beschreibenen Cirripeden. 
K. Svenska Vetensk.-Akad., Handl., vol. 26, No. 7, pp. 1-107, pls. 
1-9. 

1898. Cirrhipédes nouveaux provenant des campagnes scientifiques de 
S.A.S. le Prince de Monaco. Soc. Zool. France, Bull., vol. 23, No. 
11, pp. 189-198. 

Bage, Freda 
1938. Cirripedia. Australasian Antarctic Expedition 1911-1914, Sci. 

Repts., ser. C, vol. 2, pt. 7, pp. 5-14, 1 text-fig., pls. 5-8. 
Balakrishnan, K. P. 

1969. On the occurrence of Conchoderma virgatum (Spengler) (Cirri- 
pedia) on Diodon hystrix (Pisces). Crustaceana, vol. 16, pt. 1, pp. 
101-103. 

Barnard, K. H. 
1924. Contributions to the crustacean fauna of South Africa. No. 7. Cirri- 

pedia. South African Mus., Ann., vol. 20, pt. 1, No 7, pp. 1-103, 
Diet 

1925. Report on a collection of Cirripedia (barnacles) from South African 
waters. Fish. Mar. Biol. Sur., Union of South Africa, Rept. 4, 
No. 6, pp. 1-5. 

1926. Report on a collection of Crustacea from Portuguese East Africa. 
Roy. Soc. South Africa, Trans., vol. 13, pp. 119-129, pls. 10-11. 

Bassindale, R. 
1964. British barnacles. With keys and notes for the identification of the 

species. Linnean Soc. London, Synopsis of the British Fauna, pp. 
1-68, figs. 1-16. 

Bayer, Frederick, M., Voss, Gilbert L., and Robins, C. Richard 
1970. Bioenvironmental and radiological-safety feasibility studies Atlan- 

tic-Pacific Interoceanic Canal. Report on the marine fauna and 



FLORIDIAN CrirrRipeDIA III: WeEIsBorpD 105 

benthic shelf-slope communities of the Isthmian Region. Batelle 
Memorial Institute, Columbus Laboratories, Columbus Ohio, U.S. 
Atomic Energy Commission, Prime Contract No. AT (26-1)-171, 
pp. 1-99, A-1-A311, figs. 1-70. 

Beckett, J. S. 
1968. New records of the barnacle Conchoderma virgatum in the North- 

west Atlantic. Fish. Res. Bd. Canada, Jour., vol. 25, No. 12, pp. 
2707-2710. 

Behre, Ellinor H. 
1950. Annotated list of the fauna of the Grand Isle region, 1928-1946. 

Marine Lab. Louisiana State Univ., Baton Rouge, Occas. Papers 
No. 6, pp. 1-66. 

Best, Peter B. 
1971. Stalked barnacles Conchoderma auritum on an elephant seal: oc- 

currences of elephant seals on South African coast. Zoologia Afri- 
cana, vol. 6, No. 2, pp. 181-185, fig. 1. 

Bishop, M. H. W., Crisp, D. J., Fischer-Piette E., and Prenant, M. 
1957. Sur lécologie des Cirrhipédes de la cote atlantique francaise. Inst. 

Océanogr. Monaco, Bull., No. 1099, pp. 1-12. 
Blainville, Henri Marie Ducrotay de 

1816-30. Dictionnaire des Sciences Naturelles, dans lequel on traite métho- 
diquement des differens Etres de la Nature ... Paris and Straus- 
bourg, 60 vols., Plates 12 vols. 

1825-1827. Manuel de Malacologie et de Conchyliologie. Paris, 2 vols., 
pp. 1-664, pls. 1-87. 

Boone, Lee 
1930. Scientific results of the cruises of the yachts “Eagle” and “Ara”, 

1921-1928, William K. Vanderbilt, commanding. Crustacea: Ano- 
mura, Macrura, Schizopoda, Isopoda, Amphipoda, Mysidacea, Cir- 
ripedia, and Copepoda. Vanderbilt Marine Mus., Bull., vol. III, pp. 
1-221, pls. 1-83. 

Borradaile, Lancelot Alexander 
1916. Crustacea. Part III, Cuirripedia. British Museum (Nat. Hist.). 

British Antarctic (“Terra Nova’’) Exped. 1910-1913, Natural His- 
tory Repts., Zoology, vol. III, No. 4, pp. 127-136, figs. 1-7. 

Boschma, Hilbrand 
1929. Galatheascus striatus — a new rhizocephalan. Marine Biol. Assoc. 

U. K., Jour., vol. 16, pp. 73-79, figs. 1-6. 
1933. The Rhizocephala in the collection of the British Museum, Linnean 

Soc. London, Jour. (Zoology), vol. 38, pp. 473-552, figs. 1-53, pl. 7. 
1947. The European Rhizocephala in the collection of the Brussels 

Museum of Natural History. Mus. Roy. Hist. Nat., Belgique, Bull., 
vol. 23, pt. 23, pp. 1-7, 2 figs. 

Bouxin, H., and Legendre, R. 
1952. Présence de deux espéces de cirrhipédes thoraciques sur les rayons 

branchiosteges d’un squale pélerin. Soc. Zool. France, Bull., vol. 
77, pp. 119-124. 

Boys, William, and Walker, George 
1784. Testacea minuta rariora, nuperrime detecta in arena littoris Sand- 

vicensis; a G. Boys ... multa addit, et omnium figuras ... 
delineavit G. Walker. (A collection of the minute and rare shells 
lately discovered . . . near Sandwich, etc.). London, pp. i-v, 1-25, 
3 pls. 

Broch, Hja!mar 
1922. Papers from Dr. Th. Mortensen’s Pacific Expedition 1914-16. X. 

Pacific cirripeds. Vidensk. Meddel., Dansk Naturhist. Foren., vol. 
73, pp. 215-358, text-figs. 1-77. 



106 BuL.eTin 306 

1924a.La fauna des Cirrhipédes de l'Afrique occidentale d’aprés nos 
derriéres connatisances. Soc. Sci. Nat. Maroc, Bull., vol. 4, No. 8, 
pp. 202-205. 

1924b. Cirripedia Thoracica von Norwegen und dem norwegischen Nord- 
meere. Ein systematische und btiologisch-tiergeographische Studie. 
Kristiania Vidensk. Selsk. Skr., Mat.-Naturv. KI., vol. 1, No. 17, 
pp. 1-121, pls. 1-2. 

1927. Studies on eater cirripeds (Atlantic coast). Soc. Sci. Nat. 
Maroc., vol. 7, Nos. 1-3, pp. 11-38, pls. 1-4, text-figs. i-x. 

1931. Papers from De Th. Mortensen’s Pacific Expedition 1914-16. LVI. 
Indomalayan cirripeds. Vidensk. Meddel., Dansk Naturhist. Foren., 
Kégbenhayn, vol. 93, pp. 51-139, figs. 1-41. 

1933. Einige Probleme der biologischen Abgranzung der arktischen 
Region. Zool. Mus. Berlin, Mitteil., vol. 19, pp. 1-20, maps 1-6. 

1953a. Cirripedia of the high Adriatic trawling grounds. Institut za 
Oceanografiju i Riberstovo, Split, IzvjeS¢a-Reports, vol. VI, No. 3, 
pp. 3-6, map 1. 

1953b. Cirripedia Thoracica. Danish Ingolf Expedition, vol. III, pt. 14, pp. 
1-16, figs. 1-12. 

Bronn, Heinrich 
1848-49. Index Palacontologicus, oder Uebersicht der bis jetzt bekannten 

fossilen Organismen bearbeitet unter Mitwerkung. Stuttgart. 
Brown, (Thomas) Captain 

1844. Illustrations of the Recent Concholology of Great Britain and 
Ireland ... London, 2nd ed., xiii + 144 pp., 59 pls. 

Bruguiére, Jean 
1789. Encyclopédie Méthodique. Histoire Naturelle des Vers. Paris, vol. 

1, pt. 1, pp. i-xviii, 1-344. [Balanite, pp. 158-173.] 
1791. Tableau Encyclopédique et Méthodique des trois régnes de la 

nature. Contenant l’Helminthologie, au les Vers infusoires, les Vers 
intestines, les Vers mollusques, etc. Septiéme livraison. Paris, pp. 
i-viii, 1-176, pls. 1-189. 

Calman, William Thomas 
1919. On barnacles of the genus Megalasma from deep-sea telegraph 

cables. Ann. Mag. Nat., Hist., ser. 9, vol. 4, pp. 361-374, figs 1-7. 
Causey, David 

1960. Octolasmis dawsoni, new species (Cirripedia: Lepadidae) from 
Bathynomus giganteus. Biol. Soc. Washington, Proc., vol. 73, pp. 
95-98, figs. 1-6. 

1961. The harnacle Octolasmis in the Gulf of Mexico. Turtox News, vol. 
39, No. 2, pp. 51-55, figs. 1-17. 

Chemnitz, Johann Hieronymus 
1785. Zweites Geschlecht der vielschalichten Conchylien. Meereicheln. 

Lepades. Balani. Das XLII Capitel. Anmerkungen zum Gesch- 
lichte der Meereicheln. [In] Martini and Chemnitz, Neues Sys- 
tematisches Conchylien-Cabinet, vol. 8, pp. 294-346, text-fig. 17, 
pls. 97-100. 

Chenu, Jean Charles 
1843-53. Illustrations Conchyliologiques, ou description et figures de 

toutes les coquilles connues, vivantes et fossiles, etc. Paris, 4 vols. 
85 livraisons, illustr. 

1858. Cirrhipédes. Encyclopédie d’Histoire Naturelle ou Traité complet 
de cette science, vol. 20, pp. 71-86, text-figs. 40-51. 

Clarke, Robert 
1966. The stalked barnacle Conchoderma, ectoparasitic on whales. Norsk 

Hvalfangst-Tidende (The Norweriad Whale Gazette), Arg. 55, 
No. 8, pp. 153-168, tables 1-7, figs. 1-7. 



FLoRIpDIAN Cirripepia II]: Wetsporp 107 

Coates, Reynell 
1829a. Remarks on the pedunculated cirripedes: with a description of two 

new species of the genus Otion. Acad. Nat. Sci., Philadelphia, 
Jour., ser. 1, vol. 6, pt. 1, pp. 130-135. 

1829b. Note on the geographical distribution of Anatifa vitrea, &c. Acad. 
Nat. Sci., Philadelphia, Jour., ser. 1, vol. 6, pt. 1, pp. 135-140. 

Coker, Robert E. 
1902. Notes on a species of barnacle (Dichelaspis) parasitic on the gills 

of edible crabs. U.S. Fish Commiss., Bull., vol. 21, 1901, pp. 401- 
412, figs. 1-14. 

Conrad, Timothy A. 
1837. Descriptions of marine shells from upper California, collected by 

Thomas Nuttal, Esq. Acad. Nat. Sci., Philadelphia, Jour., ser. 1, vol. 
7, pt. 2, pp. 227-268, pls. 17-20. 

Cornwall, Ira Edmund 
1951. The barnacles of California. Wasmann Jour. Biol., vol. 9, No. 3, 

pp. 311-346, pls. 1-7. 
1955. Arthropoda. Cirripedia. Canadian Pacific Fauna, sect. 10, pt. 10e, 

pp. 1-49, figs. 1-40. 
Costa, Oronzio Gabrielle 

1844. Cl. V1, Cirropedi. [In] Fauna del Regno di Napoli ossia enumera- 
zione di tutti gli Animalia ... contenente la descrizione de nuovi 
0 poco esattamente conosciut: . .. di O. G. Costa (continuata da 
A. Costa, 1829-86). Napoli, 11 vols., illustr. 

1850-53. Paleontologia del Regno di Napoli contenente la descrizione e 
figura di tutti gli avanzt organict fossili racchiusi nel suolo di 
questo regno. Napoli, 3 pts., illustr. 

Crozier, W. J. 
1916. On a barnacle, Conchoderma virgatum, attached to a fish. Amer. 

Natural., vol. 50, pp. 636-640. 
Daniel, A. 

1955. The Cirripedia of the Madras coast. Madras Govt. Mus., Bull., 
n. s.. Nat. Hist. Sect., vol. 6, No. 2 (1956), pp. 1-4, 1-40, pls. I-X. 

Daniel, A., and Prem-Kumar, V. K. 
1967. Pedunculate cirripedes Conchoderma virgatum Spengler attached 

to a pennellid copepod, Pennella sp. parasitic on a flying fish, 
Cypsilurus (Hirundichthys) speculiger (Cuv. et Val.) Bombay Nat. 
Hist. Soc., Jour., vol. 64, No. 1, pp. 132-133, photos 1-2. 

Darwin, Charles Robert 
1851. A monograph on the sub-class Cirripedia with figures of all the 

species. The Lepadidac; or, pedunculated cirripedes. Ray Society, 
London, pp. i-xi, 1-400, pls. 1-10, text-figs. 1-3 + 2 figs. p. 28. 

1854. A monograph on the sub-class Cirripedia with figures of all the 
species. The Balanidae (or sessile cirripedes); The V errucidae, etc., 
etc., etc. Ray Society, London, pp. i-viii, 1-684, pls. 1-30, text-figs. 
1-11. 

Dawson, C. E. 
1969. Records of the barnacle Conchoderma virgatum from two Gulf of 

Mexico fishes. Louisiana Acad. Sci., Proc., vol. 32, pp. 58-62, fig. 
1, table 1. 

DeKay, James 
1843. Natural History of New York, Zoology of New York, or the New 

York Fauna. New York State Natural History Survey, pt. V, 
Mollusca, order V, Cirrhapoda, pp. 250-257, pl. 34, figs. 315-320. 

Dinamini, P. 
1964. Variation in form, orientation and mode of attachment of the 

cirriped Octolasmis stella (Ann.), symbiotic on the gills of lobster. 
Jour. Animal Ecol., vol. 33, No. 2, pp. 357-362, figs. 1-2. 



108 BuL.LeTIn 306 

1965. Octolasmis stella (Annandale), a pedunculate cirriped from the 
gills of Puerulus sewelli Ramadan. Crustaceana, vol. 8, pt. 1, pp. 
92-96, figs. 1-2. 

Donovan, Edward 
1799-1804. The Natural History of British Shells. London, 5 vols., pts. 1- 

60, 180 pls. [Pts. 1-6, 1799; pts. 7-18, 1800; pts. 19-30, 1801; pts. 
31-42, 1802; pts. 43-54, 1803; pts. 55-60, 1804. ] 

Dyce, Robert 
1864. Note on Lepas anatifera. Ann. Mag. Nat. Hist., ser. 3, vol. 14, p. 

316. 
Edmondson, Charles Howard 

1946. Reef and shore fauna of Hawaii. Bernice P. Bishop Mus., Spec. 
Publ. 22, pp. i-iii, 1-381, figs. 1-223. 

Ellis, John 
1758. An account of several rare species of barnacles. In a letter to Mr. 

Isaac Romilly, F. R. S. Roy. Soc. London, Philos. Trans., vol. 50, pt. 
2, pp. 845-855, pl. 34. 

Ellis, John, and Solander, Daniel 
1786. The Natural History of many curious and uncommon zoophytes, 

collected from various parts of the globe. London, pp. i-vii, 1-208, 
pls. 1-63. 

Filippi, Filippo de 
1861a. Sul genere Dichelaspis ¢ su di una nuova specie di esso propria 

del Mediterraneo. Arch. Zool., Anat., e Fisiol., Genova, vol. 1, pp. 
71-73. 

1861b. Secunda nota sulla Dichelaspis Darwinii. Arch. Zool., Anat., e 
Fisiol., Genova, vol. 1, pp. 200-206. 

Fischer, Paul 
1884. Cirrhipédes de VArchipel de la Nouvelle-Caledonte. Soc. Zool. 

France, Bull., vol. 9, pt. 6, pp. 355-360, 1 fig. 
Fowler, Henry W. 

1912. II. The Crustacea of New Jersey, and a list of the Crustacea of 
New Jersey, including that of the Middle Atlantic States. New 
Jersey State Mus., Ann. Rept., 1911, pp. 1-650, pls. 1-150. 

Gmelin, Johan Friedrich 
1791. Systema Naturae sive regna tria naturae systematice proposita per 

classe, ordine, genera et species, editio decima tertia, aucta re- 
formata, cura J. F. Gmelin. Leipzig, vol. 1, pt. 6, Vermes, pp. 
3021-3910. 

Gordon, Joleen Aldous 
1970. An annotated checklist of Hawaitan barnacles (Class Crustacea: 

Subclass Cirripedia) with notes on their nomenclature, habitats 
and Hawatian localities. Hawaii Inst. Marine Biology, Tech. Rept. 
No. 19, pp. 1-130, figs. 1-40, distribution charts 1-21. 

Gould, Augustus 
1841. A report on the Invertebrata of Massachusetts, comprising the Mol- 

lusca, Crustacea, Annelida, and Radiata. Cambridge, pp. i-xiii, 
1-373, 15 pls., figs. 1-213, text-figs. on pp. 11, 24, 144, 340, 346, 
348, 354. 

Graaf, Fr. de 
1952. Some notes on the genus Lepas. Beaufortia, vol. 1, No. 4, pp. 1-6, 

figs. 1-2. 
Gray, John Edward 

1825. A synopsis of the genera of cirripedes arranged in natural families, 
with a description of some new species. Ann. Philosophy, n. s., 
vol. 10, pp. 97-107. 

1848. Description of a new species of Anatifa. Zool. Soc. London, Proc. 
1848, p. 44, pl. Annulosa III, fig. 6 (as Anatifa ovalis). 



FLORIDIAN CirrIPEDIA III: WeEIsBoRD 109 

Gruvel, Jean Abel 
1900a. 

1900b. 

1900c. 

1900d. 

1901. 

1902a. 

1902b. 

1902c. 

1902d. 

1903. 

1905. 

1907a. 

1907b. 

1909. 

19 BT: 

1912. 

1920. 

On a new spectes of the genus Alepas (A. Lankesteri) from the 
collection of the British Museum. Ann. Mag. Nat. Hist., ser. 7, 
vol. 6, pp. 195-199, pl. 8. 
Sur les espéces appartenant au genre Verruca provenant de la 
Campagne du Talisman. Mus. Hist. Nat. Paris, Bull., vol. 6, pp. 
242-244. 
Note sur deux espéces du genre “Dichelaspis”. Soc. Sci. Phys. Nat. 
Bordeaux, Proc. Verb., p. 2. 
Sur quelques nouvelles espéces appartenant au genre Dichelaspis 
Darwin. Mus. Hist. Nat. Paris, Bull., vol. 3, pp. 109-111. 
Diagnoses de quelques espéces nouvelles de cirrhipédes. Mus. Hist. 
Nat., Paris, Bull., vol. 7, pp. 256-263. 
Revision des Cirrhipédes appartenant a la collection du Muséum 
d'Histoire Naturelle. Pédonculés. Mus. Hist. Nat., Paris, Nouv. 
Arch., sér. 4, vol. 4, pp. 215-312, pls. 11-14, text-figs. i-xvi. 
Cirrhipédes. In Expéditions Sctentifiqgues du “Travailleur’ et du 
“Talisman” pendant les anées 1880, 1881, 1882, 1883. Paris, pp. 
1-179, text-figs. 1-18, pls. 1-7. 
Sur quelques Lépadides nouveaux de la collection du British 
Museum. Linnean Soc. London, Trans., ser. 2, Zoology, vol. 8, No. 
VII, pp. 277-295, pl. 24. 
Catalogue des Cirrhipédes appartenant a la collection du Muséum. 
Mus. Hist. Nat., Paris, Bull., vol. 8, pp. 522-526. 
Revision des Cirrhipédes appartenant a la collection du Muséum 
d'Histoire Naturelle. Mus. Hist. Nat., Paris, Nouv. Arch., sér. 4, 
vol. 5, Nos. 1-2, pp. 93-167, fig. 1-14, pls. 1-4. 
Monographie des Cirrhipédes ou Thécostracés. Paris, pp. i-xii, 1- 
472, figs. 1-427. Reprint, Amsterdam, 1965. 
Note préliminaire sur les cirrhipédes pédonculés recueillis par 
Pexpédition Antarctique Alemande du “Gauss”. Soc. Zool. France, 
Bull., vol. 32, pp. 157-162. 
Etude des Cirrhipédes du Musée de Cambridge. Soc. Zool. France, 
Bull., vol. 32, pp. 162-166. 

Die Cirripedien der Deutschen Siidpolar-Expedition 1901-1903. 
Deutsche Stidpolar Expedition, Bd. XI, Zoologie 3, H. 2, pp. 195- 
229, pls. 23-26. 

Expédition Antarctique Francaise du “Pourqui-Pas” dirigée par 
M. le Dr. J.-B. Charcot (1908-1910). Liste des Cirrhipédes. Mus. 
Hist. Nat., Paris, Bull., vol. 17, p. 292. 
Mission Gruvel sur la cote occidentale d’Afrique (1909-1910) et 
collection du Muséum d’Histoire Naturelle. Les Cirrhipéedes. 1. 
Cirrhipédes de la céte occidentale d’Afrique. II. Cirrhipédes de la 
collection du Muséum. Mus. Hist. Nat., Paris, Bull., vol. 18, No. 
6, pp. 344-346 (I), 346-350 (II). 
Cirrhipédes provenant des campagnes scientifiques de S. A. S. le 
Prince de Monaco (1885-1913). Résultats des Campagnes Scienti- 
fiques sur son yacht par Albert, I°", Prince Souverain de Monaco, 
vol. 53, pp. 1-88, pls. 1-7. 



110 BuLetin 306 

Hedgpeth, Joel W. 
1950. Annotated list of certain marine invertebrates found on Texas 

jetties. [In] Whitten, H. F., Rosene, Hilda F., and Hedgpeth, J. W., 
The invertebrate fauna of Texas coast jetties; a preliminary sur- 
vey. Inst. Marine Sci., Univ. Texas, Publ., vol. 1, No. 2, pp. 53-86, 
plea 

Heller, Camil 
1865. Crustaceen. Reise der Oesterreichischen Fregatte Novara um die 

Erde in. . . 1851-59, unter den Befehln des Commodore B. von 
Wiillerstorf-Urbair. Zoologischer Theil. Wien, Bd. II, 280 pp., 
25 pls. 

Henry, Dora Priaulx 
1940. The Cirripedia of Puget Sound with a key to the species. Univ. 

Washington Publ. Oceanogr., vol. 4, No. 1, pp. 1-48, pls. 1-4. 
1954. Cirripedia: The barnacles of the Gulf of Mexico. [In] Galtsoff, 

Paul S., Gulf of Mexico. Its origin, waters, and marine life. Fish 
and Wildlife Serv., Fish. Bull., vol. 55, No. 89, pp. 443-446. 

1960. Thoracic Cirripedia of the Gulf of California. Univ. Washington 
Publ. Oceanogr., vol. 4, No. 4, pp. 135-138, pls. 1-5. 

Hiro, Fugio 
1937. Studies on the cirripedian fauna of Japan. II. Cirripeds found in 

the vicinity of the Seto Marine Biological Laboratory. College Sci. 
Kyoto Imp. Univ., Mem., ser. B, vol. 12, No. 3, art. 17, pp. 385-478, 
figs. 1-43. 

1938. Notes on the animals found on Macrocheira kaempferi de Haan. 
I. Cirripeds, I. Molluscs. Annot. Zool. Japon., vol. 17, Nos. 3, 4, 
pp. 465-476, figs. 1-5 

1939a. Studics on the cirripedian fauna of Japan. IV. Cirripeds of For- 
mosa (Taiwan), with some geographical and ecological remarks on 
the littoral forms. College Sci. Kyoto Imp. Univ., Mem., ser. B, 
vol. 15, No. 2, art. 8, pp. 245-284, figs. 1-16. 

1939b. Studies on the cirripedian fauna of Japan. V. Cirripeds of the 
northern part of Honsyit. Sci. Rept. Tohoku Univ., ser. 4, Biol., 
vol. 14, Nos. 2, 3, pp. 201-218. 

Hoek, Paulus Personius Cato 
1876. Erste bijdrage tot de kennis der Cirripedien der Nederlandsche 

Fauna. Nederland. Tijdschr. Dierkunde, Amsterdam, vol. 2, pp. 
16-61 (pl 

1883. Report on the Cirripedia collected by H.M.S8. Challenger during 
the years 1873-76. Voyage H.M.S. Challenger, Rept. Sci. Results, 
Zoology, vol. 8, pt. 25, pp. 1-169, pls. 1-13. 

1907a. The Cirripedia of the Siboga-Expedition. A. Cirripedia Pedun- 
culata. Siboga Expeditie, Uitkomsten, vol. 18, Mon. 31 A, pp. 1- 
127, pls. 1-10. 

1907b. Cirripedia. Résultats du S. Y. Belgica en 1897-1898-1899 sous le 
commandement de A. de Gerlache de Gomery. Expédition Antarc- 
tique Belge. Rapport Scientifique. Zoology. Anvers, pp. 3-9, 4 figs. 

1913. The Cirripedia of the Siboga Expedition. B. Cirripedia Sessilia. 
Siboga Expeditie, Uitkomsten, vol. 18, Mon. 31 B, pp. 129-275, pls. 
11-27, text-figs. 1-2. 

1914. Cirripedia. In Report on the scientific results of the “Michael Sars” 
North Atlantic Decp-Sea Expedition. Bergen Mus., vol. 3, pt. 1 
(1913), pp. 3-6. 

Hopkins, Sewell H. 
1957. Interrelations of organisms. D. Parasitism. [in] Hedgpeth, Joel W., 

Geol. Soc. Amer., Mem. 67, pp. 413-428. 



FLorIDIAN CrirriPeDiA III]: WeiIsBorp 111 

Hulings, Neil C. 
1961. The barnacle and decapod fauna from the nearshore area of 

Panama City, Florida. Florida Acad. Sci., Quart. Jour., vol. 24, 
No. 3, pp. 215-226. 

Humes, Arthur G. 
1941. Notes on Octolasmis miilleri (Coker), a barnacle commensal on 

crabs. Amer. Microsc. Soc., Trans., vol. 40, No. 1, pp. 101-103. 
Jennings, L. S. 

1915. Pedunculate Cirripedia of New Zealand and neighbouring islands. 
New Zealand Inst., Trans. and Proc., vol. 47, art. 30, pp. 285-293, 
text-figs. 1-3b. 

1918. Revision of the Cirripedia of New Zealand. New Zealand Inst., 
Trans. and Proc., vol. 50 (1917), art. 3, pp. 56-63. 

Jones, Everet C. 
1968. Lepas anserifera Linné (Cirripedia Lepadomorpha) feeding on 

fish and Physalia. Crustaceana, vol. 14, pt. 3, pp. 312-313, pl. 1, 
figs. 1-2. 

Jones, Everet C., Rothschild, B. J., and Shomura, R. S. 
1968. Additional records of the pedunculate barnacle Conchoderma vir- 

gatum (Spengler) on fishes. Crustaceana, vol. 14, pt. 2, pp. 194- 
196, figs. 1-2. 

Kajihara, Takeshi, Ura, Yoshinori, and Tachibana, Miyako 
1975. Sessile animals on tar globules in the waters around the Ryuku 

Islands. Oceanogr. Soc. Japan, Jour., vol. 31, pp. 131-135. [In 
Japanese with abstract and figure descriptions in English. ] 

Keeley, Leona S., and Newman, William A. 
1974. The Indo-West Pacific genus Pagurolepas (Cirripedia, Poecilasma- 

tidae) in Floridan waters. Bull. Marine Sci., vol. 24, No. 3, pp. 
628-637, figs. 1-2. 

Kolosvary, Gabriel von 
1943. Cirripedia Thoracica in der Sammlung der Ungarischen National- 

Museums. Hist.-Nat. Musei Nationalis Hungarici, Ann., pars 
Zoologia, vol. 36, pp. 67-128, figs. 1-5. 

1944. Uber die Erndhrungsbiologie der Cirripedia Thoracica. Hist.-Nat. 
Musei Nationalis Hungarici, Ann., pars Zoologia, vol. 37, pp. 152- 
162. 

1947. Die Balaniden der Adria. Hist.-Nat. Musei Nationalis Hungarici, 
vol. 40, No. 1, p. 1-88, text-figs. 1-7, pls. 1-3, charts 1-2. 

1963. Uber das Verhiltnis einiger rezenter und fossiler Cirripedier zu 
threm Ansiedlungsim Weltmeer, enumerativ-statistisch betrachtet. 
Internatl. Rev. Ges. Hidrobiol., vol. 48, No. 1, pp. 173-174. 

1966. Neue Angaben zur Weltverbreitung einer Cirripedier. Marine Biol. 
Assoc. India, Symposium on Crustacea, Proc., ser. 2, pt. 1, pp. 
391-394, 

Kozloff, Eugene N. 
1973. Seashore Life of Puget Sound, The Strait of Georgia, and the San 

Juan Archipelago. Univ. Washington Press, Seattle and London, 
pp. i-ix, 1-282, illustr. pp. 32-43, figs. 1-233, pls. 1-28. 

Kruger, Paul 
1911. Beitrage zur Naturgeschichte Ostasiens. Herausgegeben von Dr. 

Doflein. Beitrage zur Cirripedienfauna Ostasiens. K. Bayer. Acad. 
Wiss., Miinchen, Abhand., Math.-Phys. KI., Suppl. Bd. 2, No. 6, 
72 pp., 131 figs., 4 pls. 

1927. Cirripedia. [In] Grimpe, G., and Wagler, E., Die Tierwelt der 
Nord-und Ostsee, Lief 8, Teil Xd, pp. Xd1-Xd40, figs. 1-39. 

1940. Cuirripedia. [in] Dr. H. G. Bronn Klassen und Ordnungen des 
Tierreichs, vol. 5, pt. 1, No. 3, Sect. 3, pp. 1-560, figs. 1-391. 



112 BuLLETIN 306 

Kujawa, Stanislaw M. 
1971. A particular case of commensalism between the crab Geryon quin- 

quedens Smith and two barnacles Octolasmis geryonphila Pilsbry 
and O. lowei Lesson. Przeglad Zoologiczny, vol. 15, pp. 285-286, 
figs. 1-3. [In Polish with title and summary in English.] 

Lacombe, Dyrce, and Liguori, Vincent R. 
1969. Comparative histological studies of the cement apparatus of Lepas 

anatifera and Balanus tintinnabulum. Biol. Bull., vol. 137, pp. 
170-180, figs. 1-18. 

Lamarck, Jean Baptiste Pierre Antoine de Monte de 
1815-1822. Histoire Naturelle des Animaux sans Vertébrés, preséntant 

les caractéres generaux et particuliers de ces Animaux ... précede 
d’une introduction offrant la determination ces caractéres essentials 
de animal ... enfin lexposition des principes fondamentaux de 
la Zoologie ... Paris, 7 vols. 

Lanchester, W. F. 
1902. On the Crustacea collected during the “Skeat Expedition” to the 

Malay Peninsula, Part Il. Anomura, Cirripedia and Isopoda. Zool. 
Soc. London, Proc., vol. 2, No. 3, pp. 363-381, pls. 34-35. 

Leach, William Elford 
1818. Observations on the genus Ocythoé, with a description of a new 

species. [In] Tuckey, James Kingston, Narrative of an expedition 
to explore the River Zaire, usually called the Congo ... in 1816. 
To which is added the journal of Prof. [C.] Smith ... and an 
appendix containing the Natural History etc. London, Appendix 
No. 2, pp. 400-440. 

1824. Cirripedes. Encyclopedia Britannica, suppl. to ed. 4-6, vol. 3, No. 1, 
pp. 168-171, pl. 57. 

1826. A tabular view of the genera comprising the class Cirripedes, with 
descriptions of the species of Otion, Cinera, and Clyptra. Zool. 
Jour., London, vol. 2, pp. 208-215. 

Leidy, J. 
1855. Contributions towards a knowledge of the marine invertebrate 

fauna of the coasts of Rhode Island and New Jersey. Acad. Nat. 
Sci., Philadelphia, Jour., ser. 2, vol. 3, pp. 135-152. 

1888a. Note on Lepas fascicularis. Acad. Nat. Sci., Philadelphia, Proc., vol. 
40, pp. 80-81. 

1888b. Food of barnacles. Acad. Nat. Sci., Philadelphia, Proc., vol. 40, pp. 
431-432. 

Lesson, René Primevére 
1826-30. [in] Duperrey, Louis Isidore, Voyage autour du Monde... sur 

... La Coquille pendant . . . 1822-1825, etc. Zoologie. Paris, 2 vols. 
and Atlas of 157 pls. 

Lessona, Michele, and Tapparone-Canefri, Cesare 
1874. Nota sulla Machrocheira kaempferi Sieb. e sopra una nuova specie 

del genere Dichelaspis. R. Accad. Sci. Torino, Atti, Cl. Sci. Fis. e 
Mat., vol. 9, No. 2 (1873-74), pp. 185-194, 1 pl. 

Lilljeborg, W. 
1861a.Om de parasitiska Crustaceerna: Liriope och Peltogaster, H. 

Rathke. Regiae Soc. Sci., Uppsaliensis, Nova Acta, vol. 3, pp. 1-35. 
1861b. Supplément au mémoire sur les genres Liriope et Peltogaster, H. 

Rathke. Regiae Soc. Sci.. Uppsaliensis, Nova Acta, vol. 3, pp. 73- 
102. 

Linnaeus, Caroli 
1758. Systema Naturae per regna tria Naturae, secundum Classes, 

Ordines, Genera, Species, cum characteribus, differentiis, synonymis, 
locis. Holmiae, vol. 1, ed. 10, reformata, 824 pp. 



FLORIDIAN Crirrieepia II]: WeEIsBorp 113 

1761. Fauna Suecia. Holmiae, ed. 2, 47 + 578 pp., 2 pls. 
1764. Museum 8. R. M. Ludovicae Ulricae Regina Svecorum ... in quo 

animalis rariora ... determinatur ... Holmiae, vi + 720 + 2 pp. 
1766-67. Systema Naturae ... Holmiae, ed. 12, reformata, Pt. 1, pp. 1- 

532 (1766); pt. 2, pp. 533-1327 (1767). 
Longhurst, Alan R. 

1958. An ecological survey of the West African marine benthos. Gt. Brit. 
Colonial Office, Fish. Publ., No. 4, pp. 1-102, tables 1-10. 

MacDonald, John Denis 
1869. On an apparently new genus of minute parasitic cirripeds, between 

Lepas and Dichelaspis. Zool. Soc. London, Proc., pp. 440-441, pls. 
33-34, text-figs. 1, 2, a-d. 

MacDonald, Roderick 
1929. A report on some cirripeds collected by S. S. “Albatross” in the 

Eastern Pacific during 1891 and 1904. Mus. Comp. Zool., Bull., 
vol. 69, No. 15, pp. 527-538, pls. 1-3. 

Macgillivray, W. 
1845. Remarks on the Cirripedia, with descriptions of several species 

found adhering to vessels from Ichaboe. Edinburgh New Philos. 
Jour., vol. 38, pp. 294-306; vol. 39, pp. 171-180. 

Macintyre, R. J. 
1966. Rapid growth in stalked barnacles. Nature, vol. 212, No. 5062, pp. 

637-638. 

Menzel, R. Winston 
1956. Annotated check-list of the marine fauna and flora of the St. 

George’s Sound — Apalachee Bay region, Florida Gulf Coast. 
Oceanogr. Inst. Florida State Univ., Contrib. No. 61, pp. i-vi, 1-78, 
chart. 

Mohr, Nicolai 
1786. Forség til en Islandsk Naturhistorie, med adskillige oekonomiske 

samt andre Anmaerkninger ... Kigbenhavn, xvi + 413 pp., 7 pls. 
Monod, Th. 

1974. Sur un Octolasmis (Cirripedia) épizoaire sur un Bathynome de 
Guayane. Crustaceana, vol. 26, pt. 2, pp. 219-222, figs. 1-10. 

Montagu, George 
1803-1808. Testacea Britannica, or Natural History of British Shells, 

marine, land, and fresh-water. London, 2 vols., 16 pls. 
1815. An account of some rare and new British shells and animals. 

Linnean Soc. London, Trans., vol. 11, pp. 179-204. 
1846. Testacea Britannica, ou Histoire Naturelle des coquilles marines, 

fluviatiles et terrestres d’Angleterre. Ouvrage traduit de l Anglais 
par J. C. Chenu. Paris, xix + 364 pp., 12 pls. 

Moyse, J., and Knight-Jones, E. W. 
1966. Biology of cirripede larvae. Marine Biol. Assoc. India, Symposium 

on Crustacea, Proc., ser. 2, pt. 1, pp. 595-611, figs. 1-9, tables 1-3. 
Miller, Ctto Frederick 

1776. Zoologiae Danicae Prodromus, seu Animalium Daniae et Norvegiae, 
indigenarum characteres, nomina, et synonyma imprimis popu- 

larium. Havniae, pp. i-xxvii, 1-282. 

1788-1806. Zoologica Danica, seu Animalium Daniae et Norvegiae rario- 
rum ac minus notorium descriptiones et historia, etc. Havniae, ed. 
3, vols. 1-4 [in I], with colored illustrations, Vola! (EI) eee 
forma tabularum denuo edidit frater auctoris [C. F. Miiller]; ver 
Ill, . . . descripsit et tabulas addidit P. C. Abildgaard; Vol. 

. descripserunt et tabulas dederunt P. C. Abildgaard, M. vate 
is 8. Holden, J. Rathke. 



114 BuL_eTIN 306 

Murray, John 
1896. On the deep and shallow-water marine fauna of the Kerguelen 

region of the Great Southern Ocean. Roy. Soc. Edinburgh, Trans., 
vol. 38, pt. 2, pp. 343-500, map, 8 figs. in text. 

Newman, William A 
1960a. The paucity of intertidal barnacles in the tropical Western Pacific. 

Veliger, vol. 2, No. 4, pp. 89-94, figs. 1-4c. 
1960b. Octolasmis californiana, spec. nov., a pedunculate barnacle from 

the gills of the California spiny lobster. Veliger, vol. 3, No. 1, pp. 
9-14 pl. 2. 

1960c. Five pedunculate cirripeds from the Western Pacific, including 
two new forms. Crustaceana, vol. 1, pt. 2, pp. 100-116, figs. 1-6. 

1961a. On certain littoral species of Octolasmis (Cirripedia, Thoracica) 
symbiotic with decapod Crustacea from Australia, Hawaii, and 
Japan. Veliger, vol. 4, No. 2, pp. 99-107, pls. 21-23. 

1961b. Notes on certain species of Octolasmis (Cirripedia, Thoracica) 
from deep sea Crustacea. Crustaceana, vol. 2, pt. 4, pp. 326-329. 

1967a. Shallow-water versus deep sea Octolasmis (Cirripedia, Thoracica). 
Crustaceana, vol. 12, pt. 1, pp. 13-32. 

1967b. On physiology and behaviour of estuarine barnacles. Marine Biol. 
Assoc. India, Symposium on Crustacea, Proc. ser. 2, pt. 3, pp. 1038- 
1066, figs. 1-9, table I. 

1972a. Lepadids from the Caroline Islands (Cirripedia Thoractca). Crus- 
taceana, vol. 22, pt. 1, pp. 31-38, figs. 1-2. 

1972b. An oxynaspid (Cirripedia, Thoracica) from the Eastern Pacific. 
Crustaceana, vol. 23, pt. 2, pp. 202-208, figs. 1-2. 

Newman, William A., and Ross, Arnold 
1971. Antarctic Cirripedia. Antarctic Research Series, vol. 14, pp. i-xiii, 

1-257, pls. 1-48, text-figs. 1-90. 
Newman, William A., and Zullo, Victor A. 

1969. Addendum to Cirripedia. [In] Treatise on Invertebrate Paleon- 
tology, Part R, Arthropoda 4, vol. 2, p. R628. Geol. Soc. Amer. 
and Univ. of Kansas. 

Newman, William A., Zullo, Victor A., and Withers, T. H. 
1969. Cirripedia. [In] Treatise on Invertebrate Paleontology, Part R, 

Arthropoda 4, vol. 1, pp. R206-R295, figs. 80-119. Geol. Soc. Amer. 
and Univ. of Kansas. 

Nilsson-Cantell, Carl-Augustus 
1921. Cirripeden-Studien. Zur Kenntniss der Biologie, Anatomie und 

Systematik dieser Gruppe. Zool. Bidr. Uppsala, vol. 7, pp. 75-390, 
figs. 1-89, pls. 1-3. 

1926. Neue und wenig bekannte Cirripeden aus den Museen zu Stockholm 
und zu Uppsala. Arkiv f. Zool., vol. 18A, No. 3, pp. 1-46, pl. 1, 
text-figs. 1-15. 

1927. Some barnacles in the British Museum (Nat. Hist.). Zool. Soc. 
London, Proc., pp. 743-790, pl. 1, text-figs. 1-19. 

1928. Studies on cirripeds in the British Museum (Nat. Hist.). Ann. Mag. 
Nat. Hist., ser. 10, vol. 2, No. 7, pp. 1-39, figs. 1-16. 

1929a. Cirripeds from the San Juan Islands. [In] Skottsberg, The Natural 
History of Juan Fernandez and Easter Island. Uppsala, vol. 3, pt. 
4, pp. 483-492, 3 figs. 

1929b. Cirripedia des Genus Verruca der Deutschen Tiefsee-Expedition 
auf den Dampfer “Valdivia” 1898-1899. Zool. Jahrb., Abt. Syst., 
vol. 58, No. 4, pp. 459-479, figs. 1-7. 

1930. Thoracic cirripedes collected in 1925-1927. Discovery Reports, vol. 
2, pp. 223-260, pl. 1, text-figs. 1-12. 

1931a. Cirripeds from the Indian Ocean and Malay Archipelago in the 
British Museum (Nat. Hist.), London. Arkiv f. Zool., vol. 23A, 
No. 18, pp. 1-12, text-figs. 1-3. 



FLoRIDIAN CrrripPeDIA III: WeIsBorpD 115 

1931b. Revision der Sammlung recenter Cirripedien des Naturhistorischen 
Museum in Basel. Naturforsch. Gesell. Basel, Verhandl., vol. 42, 
pp. 103-137, text-figs. 1-8, pl. 2. 

1933. Zoologische Ergebnisse einer Reise nach Bonaire, Curacao und 
Aruba im Jahre 1930. No. 12. Cirripeds from Bonaire. Zool. Jahrb., 
Abt. Syst., vol. 64, No. 5, pp. 503-508, figs. 1-2. 

1934a. Indo-Malayan cirripeds in the Raffles Museum, Singapore. Raf- 
fles Mus. and Library Singapore, Bull., vol. 9, pp. 42-73, text-figs. 
17 spln Vi 

1934b. Cirripeds from the Malay Archipelago in the Zoological Museum 
of Amsterdam. Rijksmus. Natuurlijke Hist., Zool., Mededeel., vol. 
17, No. 6, pp. 31-63, text-figs. 1-12. 

1938. Cuirripedes from the Indian Ocean in the collection of the Indian 
Museum, Calcutta. Indian Mus. Calcutta, Mem., vol. 13, pt. 1, pp. 
1-81, text-figs. 1-28, pls. 1-3. 

1939a. Zoologische Ergcbnisse einer Reise nach Bonaire, Curacao und 
Aruba im Jahre 1930. No. 26. Recent and fossil balanids from the 
north coast of South America. Capita Zoologica, s’Gravenhage, 
vol. 8, pt. 4, No. 3, pp. 1-7. 

1939b, Thoracic cirripeds collected in 1925-36. Discovery Reports, vol. 18, 
pp. 223-238, figs. 1-5. 

1955. Cuirripedia. Reports of the Swedish Deep-Sea Expedition (Svenska 
Djuphavsexpedition) 1947-1948, vol. 2, Zoology, No. 17, pp. 213-220. 
[Géteborgs Kungl. Vetenskaps-och Vitterhets-Samhille. ] 

1957. Report of the Lund University Chile Expedition 1948-49. Pt. B1. 
Thoracic cirripeds from Chile. Lunds Univ. Arsskrift, N. F., Avd: 
2ZeaviOlees3iNO> 95 pps 1-25, figs. 1-28 

Nordgaard, O. 
1905. Hydrographical and biological investigations in Norwegian fiords. 

Bergens Mus., Skr., No. 7, pp. 1-254, pls. 1-21. [Cirripedia, pp. 182, 
183.] 

Oken, Lorenz 
1815. Okens Lehrbuch der Naturgeschichte. Leipzig and Jena, vol. III, 

Zoologie Abth. 1, Fleischlose Thiere, xxviii + 842 + xviii + iv 
pp., 40 pls.; Abth. 2, Fleischthiere, xvi + 1270 pp., 1 table, and 
pp. 843-850, suppl. to Abth. 1. 

Olfers, Ignaz Franz Joseph Maria von 
1814. Ueber die Linnéischen Gattungen Chiton und Lepas. Gesell. Naturf. 

Fruende, Berlin, Mag. Naturkunde, Jahrg. 8, Quart. No. 3, pp. 163- 
178. 

Oliveira, Lejeune P. H. de 
1940a. Contribuicao ao conhecimento dos Crustaceos do Rio de Janeiro. 

Catalago dos Crustaceos da Baia de Guanabara. Inst. Oswaldo 
Cruz, Rio de Janeiro, Mem., vol. 35, No. 1, pp. 137-151. 

1947. Distribuicao geografica da fauna e flora da Baia de Guanabara. 
Inst. Oswaldo Cruz, Rio de Janeiro, Mem., vol. 45, No. 3, pp. 709- 
734, text-figs. 1-5, pl. 1. 

Patel, Bhupendra, and Crisp, D. J. 
1961. Relation between the breeding and moulting cycles in cirripedes. 

Crustaceana, vol. 2, pt. 2, pp. 89-107, figs. 1-4, tables I-IV. 
Pearse, A. S. 

1932. Observations on the parasites and commensals found associated 
with crustaceans and fishes at Dry Tortugas, Florida. Carnegie 
Inst. Washington, Publ. No. 435, Papers Tortugas Lab., vol. 28, 
pp. 107-115. 

1951. Parasitic Cructacea from Bimini, Bahamas. U.S. Nat. Mus., Proc., 
vol. 101, No. 3280, pp. 341-372, figs. 67-77. 



116 BuLLeETIN 306 

1952a. Parasitic crustaceans from Alligator Harbor, Florida. Florida Acad. 
Sci., Quart. Jour., vol. 15, No. 4, pp. 187-243. 

1952b. Parasitic Crustacea from the Texas coast. Univ. Texas Inst. 
Marine Sci., Publ., vol. 2, No. 2, pp. 5-42, figs. 1-157. 

Pennant, Thomas 
1776-77. The British Zoology. Crustacea, Mollusca, Testacea. Warrington 

and London, 4th ed., 4 vols., Vol. 4, 136 pp., 93 pls. 
Petriconi, Victor 

1970. Vergleichend anatomische Untersuchungen an Rankenfusern (Crus- 
tacea: Cirripedia). Zool. Anzeig., Abt. Syst., Suppl. Bd. 33, p. 539- 
547, figs. 1-7. 

Philippi, Rudolph Amandus 
1836-44. Cirripedia. [In] Enumeratio Molluscorum Siciliae, cum viven- 

tium tum in tellurae tertiaria fossiliumquae in itinere suo ob- 
servavit. Berolini, 2 vols. [in 1], 267 pp., illus. 

Pilsbry, Henry Augustus 
1890. Description of a new Japanese Scalpellum. Acad. Nat. Sci., Phila- 

delphia, Proc., vol. 42, pp. 441-443, fig. 
1907. The barnacles (Cirripedia) contained in the collections of the U.S. 

National Museum. U.S. Nat. Mus., Bull. 60, pp. i-x, 1-122, text-figs. 
1-36, pls. 1-11. 

1907a. Notes on the cirripede genus Megalasma. Acad. Nat. Sci., Phila- 
delphia, Proc., vol. 59, pp. 408-416, text-figs. 1-6, pl. 31. 

1907b. Hawaiian Cirripedia. U.S. Bur. Fisheries, Washington, Bull., vol. 
26 (1907), pp. 181-190, pls. 1-5. 

1907c. Cirripedia from the Pacific coast of North America. U.S. Bur. 
Fisheries, Washington, Bull., vol. 26, pp. 191-204, pls. 6-11, text- 
figs. 1-4. 

1911. Remarks on new cirripedes. Acad. Nat. Sci., Philadelphia, Proc., 
vol. 63, pp. 170-173, figs. 1-3. 

1916. The sessile barnacles (Cirripedia) contained in the collections of 
the U.S. National Museum; including a monograph of the Ameri- 
can species. U.S. Nat. Mus., Bull. 93, pp. i-xi, 1-367, pls. 1-76, text- 
figs. 1-99. 

1927. Littoral barnacles of the Hawaiian Islands and Japan. Acad. Nat. 
Sci., Philadelphia, Proc., vol. 79, pp. 305-317, pls. 24-26. 

1927a. The Cirripedia of Curacao. [In] Bijdragen tot de Kennis der 
Fauna von Curacao. K. Zool. Genootsch., Natura Artis Magistra, 
vol. 25, pp. 37-38, 3 text-figs. 

1943. Description of fossil Cirripedia. [In] MacNeil, Mertie, and Pilsbry, 
Marine invertebrate faunas of the buried beaches near Nome, 
Alaska. Jour. Paleont., vol. 17, No. 1, pp. 69-96, pls. 10-16. 

1953. Notes on Floridan barnacles (Cirripedia). Acad. Nat. Sci., Phila- 
delphia, Proc., vol. 105, pp. 13-28, pls. 1-2, text-figs. 1-5. 

Poli, Giuseppe Saverio 
1791-95. Testacea utriusque Siciliae, eorumque historia et anatome, tabulis 

aenets illutsrata . .. Parmae, 2 vols. and Atlas; vol. 3 continued 
by 8. Della Chiaje. 

Pulteney, Richard 
1799. Catalogue of the Birds, Shells, and some of the more rare Plants 

of Dorsetshire. From the new and enlarged edition of Hutchins’s 
History of that County. London, 92 pp. 

Quezada Q., Aurora E. 
1966. Notas sobre Conchoderma auritum (Linn.), 1767 (Crustacea, Cirri- 

pedia, Lepadidac), encontrados en dientes de Physeter catadon 
Linn., al norte del Golfo de Arauco (Chile). Soc. Biol. Concepcién, 
Bol., vol. 40, pp. 51-61, figs. 1-8. 



FLorIpIAN Cirriepia IIIT: Weisporp 117 

Quoy, Jean René Constantin, and Gaimard, Joseph Paul 
1827. Observations zoologiques faites a bord de Astrolabe, en mai 1826, 

dans le détroit Gibraltar. Ann. Sci. Nat. Zoologie, sér. 1, vol. 10, 
pp. 5-22, 172-193, 225-239, pls. 1, 2, 4-9. 

1832-35. Voyage de découvertes de “l’Astrolabe.” Zoologie. Mollusques — 
Poissons. [In] Dumont d’Erville, Voyage de la Corvette l’Astrolabe 
1830-1834. Paris, vols. I-II, 751 + 93 + 26 pp., 107 pls. 

Ranzani, Camillo 
1817-18. Osservazioni su i Balanidi. Opuscoli Scientifici Bologna, vol. 1, 

pp. 195-202, 269-276 (1817); vol. 2, pp. 63-93 (1818). 
1820. Memorie di Storia Naturale dell’Abate Camillo Ranzani. Bologna, 

pp. 1-104, pls. 1-6. 
Rathbun, Mary J. 

1905. Fauna of New England. 5. List of the Crustacea. Boston Soc. Nat. 
Hist., Occas. Papers, vol. 7, pp. 1-117; 1-11. 

Reinhard, Edward G. 
1958. Rhizocephala of the family Peltogastridae parasitic on West Indian 

species of Galatheidae. U.S. Nat. Mus., Proc., vol. 108, No. 3403, 
pp. 295-307, pl. 1 (1, 2), text-figs. 1-4. 

Risso, Antoine 
1826. Histoire naturelle des principales productions de l'Europe Meri- 

dionale et particuli¢rement de celles des environs de Nice et des 
Alpes Maritimes. Paris and Strasbourg, 5 vols., 2 maps, 46 pls. 

Rosell, Neon C. 
1967. The Philippine cirripedian fauna. I. Some pedunculate cirripeds 

from Iloilo and adjacent seas. Natural and Applied Science Bull., 
Univ. Philippines, vol. 20, No. 4, pp. 277-319, pls. 1-9. 

Roskell, John 
1969. A note on the ecology of Conchoderma virgatum (Spengler, 1790) 

(Cirripedia Lepadomorpha). Crustaceana, vol. 6, pt. 1, pp. 103-104. 
Ross, Arnold 

1962. Results of the Puritan-American Museum of Natural History Expe- 
dition to Western Mexico. 15. The littoral balanomorph Cirripedia. 
Amer. Mus. Novitates No. 2084, pp. 1-44, figs. 1-24. 

1975. Heteralepas cornuta (Darwin) in the Eastern Pacific abyssal 
fauna (Cirripedia Thoracica). Crustaceana, vol. 28, pt. 1, pp. 17- 
20, figs. la-1i. 

Ross, Arnold, Cerame-Vivas, M. J., and McCloskey, L. R. 
1964. New barnacle records for the coast of North Carolina. Crustaceana, 

vol. 7, pt. 4, pp. 312-313. 
Ross, Arnold, and Emerson, William K. 

1974. Wonders of Barnacles. New York, pp. 1-78, illus. 
Ross, Arnold, and Newman, William A. 

1969. Distribution of selected groups of marine invertebrates in waters 
south of 35°S. latitude. Amer. Geogr. Soc., Antarctic Map Folio 
Series, Cirripedia, Folio 11, pl. 17. 

Sars, Michael 
1860. Ueber die in der norwegischen, postpliocdnen oder glacialen Forma- 

tion vorkommenden Mollusken. Deutsch. Geol. Gesell., Zeitschr., 
Bd. 12, pp. 409-428, figs. 1-5. 

Schaper, P. 
1922. Beitradge zur Kenntnis der Cirripedia Thoracica der Nord-und 

Ostsee. Wissens. Meeresuntersuch., Abt. Kiel, n. F., vol. 19, pp. 
211-250, figs. 1-53. 

Schumacher, C. F. 
1817. Essai d’un nouveau systéme des habitations des vers testacés ... 

Copenhagen, iv + 287 pp., 22 pls. 



118 BuLLeTIn 306 

Seba, Albertus 
1758. Locupletissimi Rerum Naturalium Thesauri accurata descriptio... 

Amstelaedami, 4 vols., 449 pls. 
Seguenza, Giuseppe 

1869. Una passegiato a Reggio di Calabria. Ann. dell ’Istruzione Publica, 
ser. 1, Ann! J) fase) 1) ps 20: 

1876. Richerche paleontologiche intorno ai Cirripedi terziarii della Pro- 
vincia di Messina. Con appendice intorno ai Cirripedi viventi nel 
Mediterraneo e sui fossili terziarii dell’Italia meridionale. Parte I. 
Fam. Balanidi e Verrucidae. Parte II. Terza famiglia Lepadidi 
Darwin. Soc. Ponton. Napoli, Atti, vol. 10, pp. 265-481, pls. A, B, 
1-10. 

Seidler, Wieslaw 
1973. Conchoderma auritum (L.) — a sea cosmopolitan. Przeglad Zoolo- 

gisczny, vol. 17, No. 1, pp. 44-45, figs. 1-2. [In Polish with English 
subtitles. | 

Smith, F. G. Walton, Williams, Robert, H., and Davis, Charles C. 
1950. An ecological survey of the subtropical inshore waters adjacent to 

Miami. Ecology, vol. 31, No. 1, pp. 119-146. 
Southward, A. J. 

1975. Intertidal and shallow water Cirripedia of the Caribbean. Studies 
on the Fauna of Curacao and Caribbean Islands, vol. 66, No. 150, 
pp. 1-53, figs. 1-8, pls. 1-5. 

Southward, A. J., and Crisp, D. J. 
1963. Gaiainaae of main marine fouling organisms (found on ships com- 

ing into European waters). Vol. 1: Barnacles. [In] Ray, Dixie Lee, 
The organization for Economic Co-operation and Development, 
Switzerland, pp. 1-46, figs. 1-25b. 

Southward, A. J., and Southward, Eve C. 
1958. On the occurrence and behaviour of two little-known barnacles, 

Hexalasma hirsutum and Verruca recta, from the continental slope. 
Marine Biol. Assoc. U. K., Jour., vol. 37, No. 3, pp. 633-647, pl. 1, 
text-figs. 1-5. 

Spengler, Lorenz 
1780. Beschreibung zweier neuer Gattungen Meereicheln (Lepades) 

nebst der Islandischen Kammuschel (Ostrea Islandica). Gesell. 
Naturf. Freunde, Berlin, Schr., vol. 1, pp. 10-111, 1 pl. 

1790. Om Conchylte-Slaegten Lepas. Naturhist.-Selskabet Kjébenhayn, 
Skr., vol. 2, pt. 5, pp. 158-213, pl. 6. 

1792. Beskrivelse over tuende nye arter af Lepas. Naturhist.-Selskabet 
Kjdbenhavn, Skr., vol. 2, pt. 11, pp. 103-110, pl. 10, figs. A, B, 1-3. 

Stebbing, Rev. Thomas R. R. 
1894. A new pedunculate cirripede. Ann. Mag. Nat. Hist., ser. 6, vol. 

13, No. 77, pp. 443-446, text-figs. A, B, pl. XV. 
1895. Notes on Crustacea. Two new pedunculate cirripedes. Ann. Mag. 

Nat.) Hist, ser. 6, vol. 15) No. 85art LV. pps 18-25.spleue 
1910. General catalogue of South African Crustacea. South African Mus., 

Ann., vol. 6, pt. 4, Thyrostraca, pp. 563-575. 
Stephensen, K. 

1915. II. Account of the Crustracea and the Pycnogonida collected by Dr. 
V. Nordmann in the summer of 1911 from northern Strimfjord and 
Giesecke Lake in West Greenland. Medd. om Gronland, vol. 51, 
No. 2, pp. 55-77, pls. 1-8, map 

1938. Cirripedia (incl. Ey Ere [In] The Zoology of Iceland. 
Copenhagen and Reykjavik, vol. 3, pts. 30-31, pp. 1-11. 

Stubbings, Herbert George 
1936. Cirripedia. British Museum (Natural History). The John Murray 

Expedition 1933-34. Sci. Repts., vol. 4, Zoology, No. 1, pp. i-vii, 
1-70, text-figs. 1-30. 



FLoRIDIAN CirrRIpEDIA III: WeEIsBorD 119 

1940. Cirripedia (additional part). British Museum (Natural History). 
The John Murray Expedition 1933-34. Science Reports, vol. 7, 
Zoology, No. 31, pp. 383-399, text-figs. 1-6. 

1961. Cirripedia Thoracica from tropical West Africa. Atlantide Report 
No. 6. Scientific Results of the Danish Expedition to the coasts of 
tropical West Africa 1945-46, pp. 7-41, text-figs. 1-11. 

1963. Cirripedia of the tropical South Atlantic coast of Africa. Expédi- 
tion Océanographique Belge dans les Eaux Coétiéres Africaines de 
Atlantique Sud (1948-1949). Inst. Roy. Sci. Nat. Belgique, 
Résultats Scientifiques, vol. 3, No. 10, pp. 1-39, figs. 1-11. 

1964a. Cirripedia. Campagne de la “Calypso” aux iles du Cap Vert 
(1959). Inst. Océanogr. Monaco, Ann., vol. 41, pp. 103-112, figs. 
1-3. 

1964b. Cirripedia from the Congo Estuary and adjacent coasts, in the 
Musée Royal de Afrique Central, Tervuren, Belgium. Rev. Zool. 
Botan. Afr., vol. 69, pp. 327-347. 

1965. West African Cirripedia in the collections of the Institute Francais 
d’ Afrique Noire, Dakar, Senegal. Inst. Francais d’Afrique Noire, 
Bull., vol. 27, No. 3, pp. 876-907. 

1967. The cirriped fauna of tropical West Africa. British Museum (Nat. 
Hist.), Bull., vol. 15, No. 6, pp. 229-319, figs. 1-28, pl. I. 

Sundara Raj, B. 
1927. Cirripedia. [In] The littoral fauna of Krusadi Island in the Gulf 

of Manaar, with appendices on the vertebrates and plants. Madras 
Gov't. Mus. Bull., n. s., Nat. Hist. sect., vol. I, No. 1, pp. 111-115, 
pls. 12-14. 

Tarasov, N. I., and Zevina, G. B. 
1957. Cirripedia Thoracica from Soviet seas. Fauna U.S.S.R. Crustacea. 

Zool. Inst. Akad. Nauk S.S.S.R., n. s., vol. 69, pp. 1-268, pls. 1-3, 
figs. 1-106. [In Russian with notations in English. ] 

Totton, A. K. 
1940. New species of the cirripede genus Oxynaspis commensal with 

Antipatharia. Ann. Mag. Nat. Hist., ser. 11, vol. 6, No. 36, pp. 
465-486, figs. 1-31. 

Tuckey, James Kingston 
1818. Narrative of an expedition to explore the river Zaire, usually called 

the Congo ...in 1916. To which is added the journal of Prof. [C.] 
Smith ... and an appendix containing the natural history ... etc. 
London, Ixxxii + 498 pp., 13 pls., 1 map, text-illus. 

United State Naval Institute 
1967. Marine fouling and its prevention. Prepared for Bureau of Ships, 

Navy Department by Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts. Annapolis, Maryland, 3rd_ printing 
1967, pp. i-ix, 1-338, figs., tables, pls. [Cirripedia, pp. 121-131, 
194-196.] 

Utinomi, Huzio 
1949. Studies on the cirripedian fauna of Japan. VI. Cirripeds from 

Kyusu and Ryuku Islands. Seto Marine Biol. Lab., Publ., vol. 1 
No. 2, pp. 19-37, figs. 1-6. 

1958. Studies on the cirripedian fauna of Japan. VII. Cirripeds from 
Sagami Bay. Seto Marine Biol. Lab., Publ., vol. 6, No. 3, pp. 281- 
311, figs. 1-10. 

1968. Pelagic, shelf and shallow-water Cirripedia from the Indo-W est 
Pacific. Vidensk. Meddel. Dansk Naturhist. Foren., vol. 131, pp. 
161-186, figs. 1-8. 

1969. Cuirripedia of the Iranian Gulf. Vidensk. Meddel., Dansk Naturhist. 
Foren., vol. 132, pp. 79-94, figs. 1-7. 

,’ 



120 BuLLeTIN 306 

1970. Studies on the cirripedian fauna of Japan. IX. Distributional sur- 
vey of thoracic cirripeds in the southeastern part of the Japan 
Sea. Seto Marine Biol. Lab., vol. 17, No. 5, pp. 339-372, text-figs. 
1-12, pl. 18. 

Utinomi, Huzio, and Kikuchi, Taiji 
1966. Fauna and flora of the sea around the Amakusa Marine Biological 

Laboratory. Part VI. Cirriped Crustacea. Amakusa Marine Biol. 
Lab., Kyushu Univ., Publ., pp. 1-11, 2 maps. [In Japanese with 
names in English. ] 

Vatova, Aristocle 
1928. Compendio della Flora e Fauna del Mare Adriatico presso Rovigno 

con la distribuzione geografica delle specie bentoniche. R. Comitata 
Talassogr. Italiano, Mem., vol. 143, pt. 4, Cirripedia, pp. 185-186. 

Verrill, Addison E. 
1873. VII. Report upon the invertebrate animals of Vineyard Sound 

and the adjacent waters, with an account of the region. A. Habits 
and distribution of the invertebrate animals. [In] Baird, Spencer 
F., Report on the condition of sea-fisheries of the south coast of 
New England in 1871 and 1872. U.S. Commiss. Fish and Fisheries, 
Rept. Commissioner, Pt. 1, pp. 295-514. 

Verril, A. E., Smith, S. 1., and Harger, Oscar 
1873. Catalogue of the marine invertebrate animals of the southern 

coast of New England, and adjacent waters. [In] Baird, Spencer 
F., Report on the condition of the sea-fisheries of the south coast 
of New England in 1871 and 1872. U.S. Commiss. Fish and Fish- 
eries, Rept. Commissioner, Pt. 1, pp. 537-778, pls. 1-40, chart. 

Visscher, J. Paul 
1928. Nature and extent of fouling of ships’ bottoms. U.S. Bur. Fish., 

Bull., vol. 43, pt. 2 (1930), pp. 193-252, figs. 1-40, tables 1-11. 
Voss, Gilbert L., and Voss, Nancy A. 

1955. An ecological survey of Soldier Key, Biscayne Bay, Florida. Bull. 
Marine Sci. Gulf and Caribbean, vol. 5, No. 3, pp. 203-209. 

Weisbord, Norman E. 
1975. Cuirripedia of Florida and surrounding waters (Acrothoracica and 

Rhizocephala). Bull. Amer. Paleont., vol. 68, No. 290, pp. 169-233, 
pls. 20-28. 

1977. Scalpellid barnacles (Cirripedia) of Florida and of surrounding 
waters. Bull. Amer. Paleont., vol. 72, No. 299, pp. 235-311, pls. 26- 

34. 

Wells, Harry W. 
1966. Barnacles of the northeastern Gulf of Mexico. Florida Acad. Sci., 

Quart. Jour., vol. 29, No. 2, pp. 81-95. 
Weltner, Wilhelm 

1895. Die Cirripeden von Patagonien, Chile und Juan Fernandez. Arch. 
f. Naturg., Jahrg. 61, vol. 1, No. 2, pp. 288-292. 

1897. Verzeich der bischer beschreiebenen recenten Cirripedienarter. Mit 
Angabe im berliner Museum vorhanden Species und ihrer Fundarte. 
Arch. f. Naturg., Jahrg. 63, vol. 1, No. 3, pp. 227-280. 

1897a. Beitrage zur Meeresfauna von Helgolands. IX. Die Cirripedien 
Helgolands. Wissens. Meeresuntersuch., Abt. Kiel, vol. 2, pp. 436- 
447. 

1898. Cirripedien. Ergebnisse der Hamburger Magalheinischen Sam- 
melreise 1892/93. Herausgegeben vom Naturhistorischen Museum 
zu Hamburg. Hamburg, vol. 2, No. 19, pp. 3-15. 

1899. Ergbnisse einer Reise nach dem Pacific (Schauinsland 1896-1897). 
Cirripedien. Zool. Jahrb, Abt. Syst., vol. 12, No. 4, pp. 440-447. 

1900. I. Die von Dr. R. Rémer und Dr. F. Schaudinn gesammelten Cirri- 
pedien. Fauna Arctica, vol. 1, pp. 289-312, 1 fig., pl. 8. 



FLORIDIAN CirrireDIA III: WetssBorp 121 

1922. Cirripedia der Deutschen Tiefsee-Expedition. [In] Chun, Carl, 
Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition auf 
dem Damfer “Valdivia” 1898-1899. Jena, vol. 23, No. 2, pp. 59- 
112, text-figs. 1-3, pls. 2-4. 

Whitelegge, Thomas 
1889. List of the marine and fresh-water invertebrate fauna of Port 

Jackson and the neighbourhood. Roy. Soc. New South Wales, Jour. 
and Proc., vol. 23, art. 11, pp. 163-323. 

Willemoés-Suhm, Rudolph von 
1876. On the development of Lepas fascicularis and the “Archizoéa’ of 

Cirripedia. Roy. Soc. London, Philos. Trans., vol. 166, pp. 131-154, 
pls. 10-15. 

Withers, Thomas Henry 
1928. Catalogue of fossil Cirripedia in the Department of Geology. Vol. 

I, Triassic and Jurassic. British Museum (Natural History), pp. 
i-xil, 1-154, pls. 1-12, text-figs. 1-93. 

1953. Catalogue of fossil Cirripedia in the Department of Geology. Vol. 
III, Tertiary. British Museum (Natural History), pp. i-xv, 1-396, 
pls. 1-64, text-figs. 1-105. 

Wood, William 
1815. General Conchology; or a description of shells arranged according 

to the Linnean System ... London, vol. 1, Ixi + 7 + iv + 246 pp., 
60 pls. 

Wu, Shi-Kuei 
1967. Two new records of octolasmid cirripeds from Taiwan. Crusta- 

ceana, vol. 12, pt. 3, pp. 274-278. 
Zevina, G. B. 

1971. Verrucidae (Cirripedia) from the Southeast Pacific. Zoologich. 
Zhurn. Moscow, vol. 50, No. 3, pp. 439-441, figs. 1-10. [In Russian, 
summary in English. ] 

1974. The Cirripedia Thoracica of the Kerguelen Islands. Crustaceana, 
vol. 27, pt. 2, pp. 209-215, figs. 1-3. 

Zevina, G. B., and Tarasov, N. I. 
1963. Cirripedia Thoracica of the mainland coasts of Southeast Asia. 

Akad. Nauk S.S.S.R. Inst. Okeanol., Trudy, vol. 70, pp. 76-100, 
figs. 1-4. [In Russian, with English summary. ] 

Zullo, Victor August 

1963. A preliminary report on the systematics and distribution of barna- 
cles (Cirripedia) of the Cape Cod region. Systematics-Ecology Pro- 
gram, Marine Biol. Lab. Woods Hole, Massachusetts, Contrib., 
vol. 3, pp. 1-33, text-figs. 1-66, pls. 1-2. 

1968. A catalogue af the Cirripedia named by Henry A. Pilsbry. Acad. 
Nat. Sci., Philadelphia, Proc., vol. 120, No. 5, pp. 209-235, pls. 1-5. 

1973. A late Miocene record of Lepas Linnaeus (Cirripedia Lepadidac) 
from Southern California. Nat. Hist. Mus. Los Angeles Co., Con- 
trib. in Science, No. 241, pp. 1-6, figs. 1-12. 

ADDITIONAL REFERENCES 

The following references, not cited in the text, are relevant to 

the subject of this work. 

Annandale, Thomas Nelson 
1906. Natural history notes from the R. I. M. S. Ship “Tnvestigator”’, 

Capt. T. H. Heming, commanding. Series III, No. 12. Preliminary 
report on the Indian stalked barnacles. Ann. Mag. Nat. Hist., ser. 
7, vol. 17, pp. 389-400. 



122 BuLteTin 306 

1907. Illustrations of the zovlogy of the Royal Indian Marine Survey 
Ship Investigator, under the command of Captain T. H. Heming, 
R. N. (Retired). Crustacea (Entomostraca). Calcutta, Pt. I, pls. 1-2. 

Benedict, James E. 
1902. Description of a new genus and forty-six new species of crustaceans 

of the family Galatheidae, with a list of the known marine species. 
U.S. Nat. Mus., Proc., vol. 26, No. 1311, pp. 243-334, figs. 1-47. 

Boone, Lee 
1927. Scientific resulis of the First Oceanographic Expedition of the 

“Pawnee” 1925. Crustacea from tropical American seas. Bingham 
Oceanogr. Collection, Bull., vol. 1, No. 2, pp. 1-147, figs. 1-33. 

Burmeister, Carl Hermann Conrad 
1834. Beitradge zur Naturyeschichte der Rankenfiisser (Cirripedia). Ber- 

lin, pp. i-vili, 1-60, 2 pls. 
Calman, William Thomas 

1918a.On barnacles of the genus Scalpellum from deep-sea telegraph 
cables. Ann. Mag. Nat. Hist., ser. 9, vol. 1, pp. 96-124, figs. 1-7. 

1918b. The type-specimens of Poecilasma carinatum Hoek (Cirripedia). 
Ann. Mag. Nat. Hist., ser. 9, vol. 1, pp. 401-408, figs. 1-3. 

Chase, Fenner A., Jr. 
1942. Reports on the scientific results of the Atlantis expeditions to the 

West Indies, under the joint auspices of the University of Havana 
and Harvard University. The brachyuran crabs. Vorreia, Habana, 
pp. 1-67, figs. 1-22. 

Cheetham, Alan H. 
1963. Gooseneck barnacles of the Gulf Coast Tertiary. Jour. Paleont., 

vol. 37, No. 2, pp. 393-400, pl. 46, text-fig. 1. 
Chevreux, E., and Guerne, J. de 

1893a. Crustacés et Cirrhipédes commensaux des tortues marines de la 
Mediterrenée. Soc. Entom. France, Bull., sér. 6, vol. 3, pp. exv-exx. 

1893b. Crustacés et Cirrhipédes commensaux des tortues marines de la 
Mediterrenée. Acad. Sci. Paris, C. R., vol. 116, pp. 443-445. 

1893c. On cirripedes and other crustaceans commensal with Mediterranean 
turtles. Ann. Mag. Nat. Hist., ser. 6, vol. 11, pp. 414-416. [Trans- 
lation into English of 1893b.] 

Gabb, William A. 
1876. Note on discovery of representatives of three orders of fossils new 

to the Cretaceous Formation of North America. Acad. Nat. Sci., 
Philadelphia, Proc., vol. 28, pp. 178-179, pls. 5, 17. 

Gruvel, Jean Abel 
1911. Sur deux espéces nouvelles de cirrhipédes appartenant a la collec- 

tion du Muséum. Mus. Hist. Nat. Paris, Bull., vol. 17, pp. 290-291. 
Hiro, Fugio 

1933. Report on the Cirripedia collected by the surveying ships of the 
Imperial Fisheries Experimental Station on the continental shelf 
bordering Japan. Rec. Oceanogr. Works Japan, vol. 5, No. 1, pp. 
11-84, 3 pls., 22 text-figs. 

Leach, William Elford 
1817. Distribution systématique de la classe Cirrhipédes. Jour. Phys. 

Chim. et d’Hist. Nat., vol. 85, pp. 67-69. 
Montagu, George 

1846. Testacea Britannica, ou Histoire Naturelle des coquilles marines, 
fluviatiles et terrestres d’Angleterre. Ouvrage traduit de l’Anglais 
par J. C. Chenu. Paris, xix + 364 pp., 12 pls. 

Nilsson-Cantell, Carl-Augustus 
1926. Antarktische und subantarktische Cirripedien. Arkiv f. Zool., vol. 

18A, No. 27, pp. 1-16, text-figs. 1-5. 



FLorRIDIAN CirriPepia III: WeIsBorp 123 

1978. Cirripedia Thoracica and Ascothoracica. Mar. Invertebr. of Scand. 
No. 5. Universitetsforlaget, Oslo, 133 pp., 66 figs. 

Pearse, A. S. 
1932. Inhabitants of certain sponges at Dry Tortugas. Carnegie Inst. 

Washington, Publ. No. 435, Papers Tortugas Lab., vol. 28, pp. 
119-124, pls. 1-2. 

Pilsbry, Henry Augustus 
1907. Notes on some Pacific cirripedes. Acad. Nat. Sci., Philadelphia, 

Proc., vol. 59, pp. 360-362, pl. 29. 
Ross, Arnold, and Newman, William A. 

1967. Eocene Balanidae of Florida, including a new genus and species 
with a unique plan of “turtle-barnacle’ organization. Amer. Mus. 
Novitates No. 2288, pp. 1-21, figs. 1-7. 

Stubbings, Herbert George 
1961. Cirripedia. Campagne de la Calypso dans le Golfe de Guinée et 

aux iles Principe, Sao Tome, Annoban (1956). Inst. Océanogr. 
Monaco, Ann., vol. 39, pp. 179-192. 

Whitten, H. F., Rosene, Hilda, and Hedgpeth, J. W. 
1950. The invertebrate fauna of Texas coast jetties; a preliminary sur- 

vey. Inst. Marine Sci., Univ. Texas, Publ., vol. 1, No. 2, pp. 53-86, 
fob ile 

Withers, Thomas Henry 
1924. The fossil cirripedes of New Zealand. New Zealand Dept. Mines, 

Geol. Sur. Branch, Palaeont. Bull. 10, pp. 1-47, figs. 1-8, pls. 1-8. 
1935. Catalogue of fossil Cirripedia in the Department of Geology. Vol. 

II. Cretaceous. British Museum (Natural History), pp. i-xiii, 1-534, 
pls. 1-50, text-figs. 1-64. 

Zullo, Victor August 
1960. Cenozoic balanomorphs of the Pacific coast of North America. 

Masters’ Thesis, University of California, Berkeley, pp. 1-147, pls. 
1-9. 

1963. Classification and phylogeny of the Balanomorpha (Cirripedia). 
Dissertation University of California, Berkeley, pp. i-vi, 1-372, pls. 
1-2, text-figs. 1-14. [Published in book form by Xerox University 
Microfilm, P.O. Box 1346, Ann Arbor, Michigan 48106. ] 

PLATES 



124 

Figure 

1-3. 

BuL_eTIn 306 

EXPLANATION OF PLATE 1 

Page 

Heteralepas belli. (Gruvel)) ~..cc.iccscccccescscccessoscscseseseoosss-saceeeee eee 6,9 
1A. Holotype, about natural size, from Gruvel (1900a). 2. Holo- 

type, drawn from nature. 3. External orifice of capitulum, 
view of face. Capitulum 25 x 16 mm, length of peduncle 32 
mm, breadth 9.5 mm. 

Heteralepas cygnus Pilsbry | 3:222...2.2...9000.i0.54fictene chee 6, 11 
Holotype, natural size, from Pilsbry (1907). Measurements: 

capitulum 23 X 18 X 12.5 mm; peduncle length 70 mm, 
breadth near base 12.5 mm, near capitulum 8 mm. 

Heteralepas lankesteri (Gruvel) ...........ccceecccccccceeesssesceceeeeessneners pe | 
Holotype, enlarged about 2.5 %, from Gruvel (1900a). Measure- 

ments: capitulum of a very large specimen 25 mm X 16 mm; 
peduncle 32 mm X 9.5 mm (at base). 

Heteralepas cornuta (Darwin, 1851) .............cccccccccccceesececeeeeeeeeees 6,9 
Holotype, magnified about 5 x, from Darwin. 

Paralepas, americana, PUSDIY. , .sicisiccessiesct.cocassoecensatescescoute Ree eee Ye alP 
7a. Holotype, enlarged about 5 X, from Pilsbry (1953). Meas- 

urements: capitulum length 4.5-5 mm; peduncle length 1.0 
mm. 7b, maxilla; 7c, mandible; 7d, intermediate segment of 
outer ramus of cirrus V, left side anterior; 7e, protopodite, 
cirrus VI, with penis and caudal appendage. 

Lepas (Dosima) fascicularis Ellis and Solander = 
LEepasicygnea Spencler 20.5.0. 55 See wd Slccchiss cesecenoe eerie eee Uaioe 

“Type” of Lepas cygnea Spengler showing gas-filled float at 
base of peduncle. Specimen collected 2 August, 1788, about 9 
miles west of Bergen, Norway. 
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eee epasianatitenal UINMACUS ss ccscc0deseiccccsccstsesess sec cesnesanoteceeetseseutac ces sekes Tia als: 
Figures from Pilsbry (1907). 1. Specimen from Boca Chica Bay, 

Florida, on driftwood; capitulum length 15 mm. 2. Diagram 
of base of capitulum showing umbonal tooth (f) of right scu- 
tum. Vineyard Sound, Massachusetts. 

BAe pas eanSenifena LANMA CUS rs.cccscce bes socces och cons cnaocesccaeaceetioncacseeseseeses 
Figures from Pilsbry (1907). 3. Specimen from Cherrystone, 

Virginia; capitulum length 27 mm. 4. Specimen from longi- 
tude 90°E, on equator; length of capitulum 19 mm. 

HAG me eepas ey MME a CIGG@AGCH) so ..c29h cece cee es cesses casas & sateoseasad saecacteessssteiesscots 
Figures from Pilsbry (1907). 5. Specimen from Menimsha, 

Martha’s Vineyard, Massachusetts; capitulum length 35 mm. 
6. Diagram of base of capitulum. 

6-9 eepas pectinala, SPONSOR. ssc ccccstonss0beccteiscouesvesesssaeshaesseoonsoscne ee 
7. Holotype, from Spengler (1792), slightly enlarged. a, open- 

ing to peduncle with diaphragm; b, apex; c, carina. 8. Clus- 
ter of paratypes attached to Fucus, natural size. 9. Specimen 
from Vineyard Sound, Massachusetts, after Pilsbry (1907b) ; 
capitulum length 12 mm. 

10,11. Lepas (Dosima) fascicularis Ellis and Solander ................00..... 
10. Holotype, from Ellis and Solander (1786). 11. Specimen 

from “Albatross” sta. 2425 (36°20’24”N, 74°46’30”W). Capi- 
tulum length 20 mm. From Pilsbry (1907). 
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EXPLANATION OF PLATE 3 

Conchoderma auritUmMm (LiNMACUS) ............ccccccceeeeesssesecececeeeceeeeeneee Unjaul 
Specimen from Cape Hatteras, North Carolina, on iron buoy. 

Length about 83 mm. From Pilsbry (1907). 

Conchoderma virgatum (Spengler) ..........ccccccesessceceseeeeesseeeseesees 7, 34 
Type specimen from near St. Barthélemy (17°55’N, 62°50’W). 

From Spengler (1790, 1792). Measurements of drawing: 
length 40 mm, width below aperture 14 mm. 

Oxynaspis celata hintae: TOttOm <...:<...:.c.c.....<cs-s-00-cecessreseeneereeeneees (howl 
Types. 3A. Capitulum length 1.9 mm, width 1 mm; 3B. Capitu- 

lum length 4.2 mm, width 2.6 mm; 3C. Capitulum length 7.4 
mm, width 4.6 mm. Carina length 7.2 mm. Scale lengths: A, 
0.5 mm; B, C, and carina, 1 mm. 

Oxynaspis: floridana PilSPLry  -..<..c:....s-cecccesscacsescnasesseseseseceoooenee ees 7,38 
Holotype < 6.4. Capitulum length 8 mm, width 4 mm; peduncle 

length about 2 mm. 

Oxynaspis) gracilis: TOUtOM 222c.i2ci..cc.tsssecscvesdovsseceosoosees-d otto coe 7,38 
Syntypes < 9. Average total length 5 mm; capitulum width 

across carinal elbow about 2 mm; peduncle length and width 
about 1 mm. Length of scale 1 mm. 

Oxynaspis. patens -Aurivillius: 3.05. 4204...) ee 7,39 
6, 7. Holotype < 4.4. 6. Length of animal 14 mm; capitulum 
8mm X 4 mm. 7. View of capitulum from below. 8. Drawing 
of holotype by Totton (1940), x 7. 9. Portion of transverse 
section across peduncle showing spines, greatly enlarged, from 
Aurivillius (1892). 
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EXPLANATION OF PLATE 4 

(Figures rearranged from Pilsbry (1907) ; same size as originals) 

Figure Page 

1-3. Poecilasma inaequilaterale Pilsbry ..................:ccccsssseeeeeeseeeneeee 7, 40 
1, 2. Holotype, lateral and ventral views. Measurements: capitu- 

lum 11.5 * 7 X 3.2 mm. 3. Interior of specimen from off 
Key West, Florida, enlarged. 

4,5. Poecilasma inaequilaterale breve Pilsbry ................ccccccccessseeee 7, 42 
Holotype, lateral and ventral views, enlarged about 4  X. 
Measurements: capitulum 7.5 & 5.3 XK 3 mm. 

6,7. Poecilasma kaempferi litum PilSbDry .............0...ccccccccessseceeesseeeees 7,44 
Holotype, lateral and ventral views, enlarged about 2.6 xX. 
Measurements: capitulum 12 * 6.8 X 3.3 mm; carina length 
7.8 mm; peduncle length 5 mm. 

8,9. Poecilasma kaempferi novaeangliae Pilsbry ...............0.......0:008 7,45 
Holotype, lateral and ventral views, enlarged about 2.4 xX. 

Measurements: capitulum 17 X 9.7 X 5.75 mm; carina length 
12 mm; peduncle length 9 mm. 

10-15. Megalasma (Glyptelasma) annandalei Pilsbry ............................ 7,45 
10, 11. Holotype, lateral and ventral views, enlarged about 

2.4 X. Measurements: capitulum, 19 & 9 X 5.5 mm; carina 
length 13 mm. 12. Interior of scutum, enlarged. 13, 14. Interior 
and lateral views of carina, enlarged. 15. Intermediate seg- 
ment from cirrus VI, anterior side on right side of figure. 

16-20. Megalasma (Glyptelasma) gracilius Pilsbry ....................00...c0008 7,47 
16. Holotype, lateral view, enlarged about 2.7 x. Measure- 

ments: capitulum (measured to the umbo of the carina), 
11.8 X 5 X 3 mm; carina length 7.75 mm. 17. Interior of 
scutum, enlarged. 18, 19. Interior and lateral views of carina. 
20. Maxilla. 
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EXPLANATION OF PLATE 5 

Megalasma (Glyptelasma) hamatum Calman. ............ cece 7, 48 
Holotype, X 3.5. 1. Lateral view; 2. Carina, inner surface. 
Measurements: capitulum length to middle of basal margin 
24+ mm; breadth 12.5 mm. From Victoria-Tasmania cables. 
Compare with specimen from Cuba, im Calman (1919, text- 
rakes, 7/)) a 

Megalasma (Glyptelasma) subcarinatum Pilsbry ...................... 7,50 
3, 4. Lateral and dorsal views of holotype, X 2.6. Measure- 

ments: capitulum 19 X 10 X 5 mm; carina length 12 mm. 
5. Interior of scutum, enlarged. 6, 7. Interior and lateral views 
of the carina. 

Megalasma (Glyptelasma) rectum Pilsbry .................c::ccccseccceeees fh! 
8, 9. Lateral and dorsal views of holotype, x 2.4. Measure- 

ments: capitulum 15.5 X 7.5 X 4 mm; carina length 10 mm; 
peduncle length about 2 mm. 10. Interior of scutum, enlarged. 
11, 12. Interior and lateral views of the carina. 

Octolasmis americanum) PwlSOry <o.cccc-c--ccc--se--cccsececeeeeeeeceereeeeneees Care 
Holotype. 13. Lateral view, & 4. Measurements: capitulum 

length 8 mm, width 3.6 mm. 14, 15. Carinal and basal views, 
enlarged. 

Octolasmis antiguae (StebDbing) .............ccccseccecssncccccessscccsssssseesaes Tas 
16. Lateral view of holotype, X 14. Measurements: length 3.81 

mm, maximum width of capitulum 2.54 mm. 17. Young speci- 
men, enlarged. 18. Same as fig. 17, showing tergum and scu- 
tum more highly magnified. 
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EXPLANATION OF PLATE 6 

(Figures same as on original plate of responsible author) 

Octolasmiss brevis BEATS. erie cecccseeseceecac cece een aeecee cack ooatenecetastenees 7, 54 
Holotype, X 10. Capitulum 2.0-2.4 mm X 1.6 mm; peduncle 

length 1.2 mm. 

Octolasmis dawsoni CauSey. «...2:.::i:sccelecsssesecesovevessucdedecsdsosssccecsecesses (pa 
Holotype, X 35. Average capitulum length 1.42 mm. 

Octolasmis forresti, (Stebbing)iacclcs. oe. eee cena 7, 56 
3. Holotype, X 23. Measurements: Length of specimen approxi- 

mately 5.5 mm of which the peduncle (removed from figure 
3) occupies the larger portion. 4. Specimen illustrated by 
Pilsbry (1907, p. 94). 

Octolasmis geryonphila PilSbry ..................0..0000ccceeceeeseeeeeseseeeeneees 8, 58 
Types, X 8. Capitulum length 3.5 mm, breadth 2.5 mm; ped- 

uncle length 2.5-3 mm. 

Octolasmisshoekii (Ste bb ils) mercer cessor seeces cee ae ceoe serrate 8, 59 
7. Holotype, X 20. Natural size about 3.2 mm in length, 1.8 mm 
maximum width of capitulum. 8. Tergum of another speci- 
men, enlarged. 

Octolasmisemulleniin(COKken) yee 8, 63 
9. Holotype, X 8, from Coker (1902). Measurements: capitulum 

length 3.5-4.5 mm, width 3.5-4.0 mm; peduncle one to ten 
times length of capitulum. 10. Another specimen, from Pils- 
bry (1907), X 8, Lake Worth Inlet, Florida. 

Octolasmis prototypus PilSDry ................ccccccccccsesssccceseseceseesseeeeees 8, 65 
Holotype, X 12, showing both faces of capitulum. Measure- 

ments: capitulum length 3.6 mm, width 2.5 mm; peduncle 
length 3.5-4.0 mm. 

OEIGMASIMISAUNCUS PCATSE  oic...c5<<c5.0s<csssoesesscdettneccssesetoeeoss hae ee 8, 67 
Holotype. Pearse’s drawing is greatly enlarged. 

Cctolasmiss |OWGEiy (DAtwitl) sch fccc..chccoseecosseue tein oheces <steodotevenccceens 8, 60 
Holotype, X 9. Capitulum length 2.8 mm, width 1.7 mm; ped- 

uncle length 5.1 mm. 

Pagurolepas conchicola atlantica Keeley and Newman ............ 8, 67 
Holotype, right side, x 4. Capitulum length 11 mm. 
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1-3. Dichelaspis sinvata AUTivilliuS ................cccccecssccccceesesssseceeeeeeeeens 66 
Holotype. 1, lateral view, X 8. Length of animal 5 mm; length 

of capitulum 2.5 mm, breadth 1.5 mm. 2, capitulum from be- 
low, X 8. 3, capitulum from above, X 8. 

4. Paradolepas neptuni MacDonald .0............ccccceececccceeeeeseeesceececeeeecs 66 
Holotype, X 21. Capitulum length 3.1 mm. a, pedicle; 0}, scu- 

tum; c, tergum; d, carina. Moreton Bay, Australia. 

5-7. Paradolepas neptuni MacDonald ..................cccccecccceeesscceeseeeeceenseee 66 
5, 6. Group of specimens from Moreton Bay, Australia. 5, at- 

tached to gills of Neptunus pelagicus (Linnaeus). 6, attached 
to one of the gill flappers of Neptunus pelagicus, considerably 
enlarged. 7. Specimen from Nandi Bay, Fiji Islands. a, palp; 
b, mandible; c, maxilla; d, external maxilla; e, anterior 
branch of first pair of cirri. 
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WeErnuGaralDAVElISDLY. siscccccsseccscectese cos covesserscece cotectenneesececettuaanses: 8, 69, 70 
1, 2. Holotype, top and carinorostral views, X 11. Measure- 

ments: length 4 mm, breadth 2.7 mm, altitude 1.7 mm. 3. Speci- 
men from Pourtalés Plateau, near Key West, Florida, view of 
base, enlarged. 

Verruca alba barbadensis Pilsbry ..................cccsecceeeeee acecreenaeee 8, 71 
Holotype, X 14, top and rostrocarinal views. Length 3.9 mm, 

height of fixed tergum 1 mm. 

Verruca alba caribbea:PilsSbrry. 2icsc.ccs.ccc.cccsecesccosseeocoetcccccoscavcoseeccet 8, 72 
“Types” on Cidaris affinis Philippi, X 2. Greatest carinorostral 

length of individual barnacle 4.1 mm, height of fixed tergum 
2 mm. 

Werruca: Calotneca> PilSDry. <...c6cscocccesssacceseseesccotsrootesscuesecees 8, 69, 70, 72 
Holotype. 7, 8, top and carinorostral views, X 9. Greatest 

carinorostral length 5.9 mm, width at right angles to length 
4 mm, height of fixed tergum 3 mm. 9, base of shell, X 6, 
length about 5.25 mm, width 4.8 mm. 10, interior of movable 
scutum, X 3, height 3 mm. 11, interior of movable tergum, 
xX 3, height about 3 mm, width at base about 2.6 mm. 
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1,2. Verruca calotheca flavidula Pilsbry ................:c:ccceeceeeees 8, 69, 70, 74 
Holotype. Carinal and top views, X 8. Carinorostral length 

between apices 5.2 mm. On fig. 1, the movable tergum is 
top left, the fixed tergum top right. 

3,4. Verruca calotheca heteropoma Pilsbry ..................cc0 8, 69, 70, 75 
Holotype. Top and carinorostral walls, x 5. Carinorostral 

length between apices 5.5 mm, greatest diameter at right 
angles to length 5 mm, height of fixed tergum 2.6 mm. 

57. Verruca enfobapta Pilsbry. £.1260.<iccdsteevees. ontinnccouen 8, 69, 70, 76 
Holotype. Basal ( 10), rostrocarinal (xX 10), and top (X 9) 

views. Carinorostral length between apices 5.5 mm, long 
diameter of base 5 mm, height of fixed tergum, apex to base 
3.9 mm. 
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Hea eV OrrUca, TlOFEGAMA: EMS DI ip22: 655 «dose. clessc ckcecnedec acct co ccasenucdes 8, 69, 70, 77 
Holotype, X 7, showing top (1), base (2), rostrocarinal walls 

(3), and scutotergal walls (4). Greatest carinorostral length 
7.5 mm, length between apices 6 mm, greatest breadth at right 
angles to preceding 7 mm, height from base to summit of 
movable scutum 4 mm. 

Sy Gis CFFUCA MOXY DAT WIN ¥.cccac2s-cevs-sosceosesevoseteckssessviedecdsbcevedsatesteoevees 8, 69, 79 
5. Holotype, valves separated, enlarged. Legend: 4 — rostrum; 
B — carina; S — movable scutum; S’ — fixed scutum; a — 
occludent margin of scuta; 6 — basal margin of scuta. The 
diameter of Darwin’s largest specimen was 5.1 mm. 6. Lateral 
view of specimen from off Habana, Cuba, xX 10. Carino- 
rostral length 4.7 mm, height of fixed tergum 2.1 mm. 

Uap ennUGa TaAGaSOVE. ZOVINAs c.c0c.ccceessocceovsvesssdesecsced oSscescecesscveesevecseocsel 8, 84 
Holotype, X 8, showing top (7) and basilateral view (8). Maxi- 
mum diameter at base 8 mm, length between carina and ros- 
trum 7.4 mm, height from base to apex of tergum 7.4 mm. 
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Verruca’ stroemia’ (O/B) Miiller) viriec.cccssec-s000-v0ss seo resets 8, 69, 79 
Specimen from Trondheimsfjord, Norway (after Broch, 1924b). 

1, common form of shell, & 5. 2, 3, exterior and interior of 
movable tergum, X 8. 4, 5, exterior and interior of movable 
scutum, X 8. 

Verrucatxanthiiae PilSDry:2:cc2secccccssccocsssssssoossnetccteteceerto aes 8, 69, 70, 84 
Holotype. 6, top view, X 5. 7, basal view, X 5. Measurements: 

carinorostral length 5 mm, greatest diameter at right angles 
to length 5 mm, height of fixed tergum 3 mm. 

Verruca xanthia insculpta Pilsbry .2:2.<..3.. scc.-02.ccetescectes-sooeausues 8, 86 
Holotype, * 6. Carinorostral length at base 5 mm, carinorostral 

length between apices 6.5 mm, diameters at right angles to 
preceding 6 mm, height of fixed tergum 3.5 mm. 

Verruca (Altiverruca) bicornuta Pilsbry ........................ 8, 69, 70, 86 
Holotype. 9-11, rostrocarinal, tergoscutal, and rostral views, X 

5. 12, interior of scutum and tergum, X 3.2. Measurements: 
length between apices of rostrum and carina 9 mm, height 
of fixed tergum 8.3 mm. 
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Verruca (Altiverruca) darwini Pilsbry ......................00: 8, 69, 70, 88 
Holotype. 1, lateral view showing movable valves, X 4; 2, 

lateral view showing fixed valves, X 4; 3, rostral end, x 4. 
Greatest carinorostral length 11 mm, greatest breadth 6 mm, 
height from base to apex of fixed tergum 8.7 mm. 

Verruca (Altiverruca) gibbosa Hoek ................00:.cccccccessssseceseesenes 8, 89 
Holotype. 4, lateral view showing movable scutum and tergum, 

xX 6.5; 5, lateral view showing immovable scutum and ter- 
gum, X 6.5; 6, interior of scutum and tergum attached to each 
other, X 5.5; 7, exterior of tergum, 7.5; 8, exterior of 
scutum, X 7.2. According to Hoek, ‘The average size of four 
specimens was 8 mm in height and 9 mm in length from the 
apex of the rostrum to that of the carina.” 

Verruca (Altiverruca) sulcata Hoek .00...........ccccccccccccccesecceeeeeeeees 90 
Holotype. 9, lateral view showing movable scutum and tergum, 

xX 6.5; 10, lateral view showing immovable scutum and ter- 
gum, X 6.5. Measurements: height of shell 5.5 mm, length 
from apex of carina to that of rostrum not quite 5 mm. 
Illustrated to compare with holotype of V. gibbosa. 

Verruca (Altiverruca) mitra Hoek ............ccccccccceceecccceseeeseeesseccees 90 
Holotype. Lateral view showing movable scutum and tergum, 

X 10. “The greatest diameter of the shell at the base is, in the 
largest specimen, not quite 6 mm, the height of the shell is 
nearly 5 mm.” (Hoek, 1907b, p. 8). Illustrated to compare 
with holotype of V. gibbosa Hoek. 
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Verruca (Altiverruca) hoeki Pilsbry ............0....cccccceeeee 8, 69, 70, 91 
Holotype. Carinorostral (1), rostral (2), and tergoscutal (3) 

views, X 10. Length of base 3.6 mm, greatest width of base 
1.9 mm, length from apex to rostrum to that of carina 3.2 
mm, oblique height from base to apex of fixed tergum 4 mm. 

Verruca (Altiverruca) rathbuniana Pilsbry ........................ 8, 69, 92 
Holotype. Carinorostral (4), scutotergal (5), and rostral (6) 

views, X 5. Greatest length of base 7.6 mm, greatest diameter 
of base 5.5 mm, length between apices of carina and rostrum 
9.8 mm, height from base to apex of fixed tergum, 10.5 mm. 
Compare with V’. quadrangularis Hoek, PI. 14, figs. 7-11. 

Verruca (Cameraverruca) euglypta Pilsbry .................... 8, 69, 70, 94 
7, 8, holotype, X 4.2. Oblique view from side of movable valves 

(7) and view from side of fixed scutum and tergum (8). 
Greatest carinorostral length 11.2 mm, greatest breadth at 
right angles to length 9.4 mm, height from base to apex of 
fixed scutum 7.8 mm. 9, interior of rostrum of another speci- 
men, X 11. Height about 11 mm, width about 8.5 mm. 

Verruca (Metaverruca) coraliophila Pilsbry ......................0008 8, 96 
10, top view of holotype, X 9.6. Long diameter 9.6 mm, trans- 

verse diameter 7.4 mm. 11, interior view of fixed scutum and 
tergum, X 5, width of combined valves 9.5 mm. 12, interior 
view of movable scutum and tergum, detached and enlarged. 
Height of tergum 3.5 mm, length at base 3.75 mm; height of 
scutum from apex to middle of base 3.5 mm, length of base 
2.75 mm. 
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HE SIP OCC ASINIA, CRASSA DAT WIEh o2.5500 6620s svesacgsiccevcuwaaccnccehacseenecevees oveastoesee 43 
Holotype. Lateral view of complete individual, xX 2. (a), 

carina. Length of capitulum 10.2 mm. 

Dee A NatifalOVialiS: Gray: px.cecesceteetees ss cccecsensceo sch tas ssvecesacveceeseeevenssecsseteess 43 
Named and drawn by Gray (1848), but described presumably 

under the name Anatifa crassa. Probably represents Poeci- 
lasma crassum Darwin. 

3. Megalasma (Glyptelasma) hamatum Calman .......................000000 48 
Specimen from coast of Cuba, greatly enlarged. A, lateral 

view. B, basal angle of scutum. C, scutum from occludent 
aspect, to show eversion of basal margin. Capitulum length 
24 mm, breadth 12.5 mm. 

Ax Octolasmis Garwinti) (HUippTeyr ss, css .cckcsecescea tone cotvacetets ce acecescaccsssves 61 
Holotype of Dichelaspis darwinii Filippi. a, tergum; b, scutum; 

b’, occludent segment; b”, basal segment; c, carina. Repro- 
duced from Filippi (1861a) who did not give its dimensions 
save to indicate its “smallness.” According to Gruvel (1905, 
p. 131) a capitulum of one example of the species had a length 
of 3 mm, breadth 2.5 mm, peduncle 1 mm. 

5,6. Octolasmis aymonini (Lessona and Tapparone-Canefri) .......... 61 
5. Holotype of Dichelapsis [sic] aymonini Lessona and Tap- 

parone-Canefri, greatly enlarged. 6. Cluster of four indi- 
viduals. Length of capitulum 3 to 8 mm, peduncle of largest 
specimen 20 mm. 

7-11. Verruca (Altiverruca) quadrangularis Hoek ..........00.0........0000000 93 
Holotype. 7. Animal, seen from the side of the movable scutum 

and tergum, X 7.5. 8. Animal, seen from the sides of the im- 
movable scutum and tergum, X 7.5. 9. Scutum and tergum, 
interior view, X 9. 10. Tergum, exterior view, X 9. 11. Scu- 
tum, exterior view, X 9. Compare with Verruca (Altiver- 
ruca) rathbuniana Pilsbry, Pl. 13, figs. 4-6. 
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Cyphosaccus: chasei Reinhard. ....::...0s..s:s:.scecaucssebosstecannsdceeenses eee 
External appearance of two of the syntype specimens, en- 

larged. Length 5 mm, diameters of arms 0.5 to 1 mm. 

Cyphosaccus’ cornufus Reinhard 9 ..c.:c.ccssaevesee Seles s-csoteteaeeese eee 
External appearance of the syntype, enlarged. Length 8 mm, 

thickness 1 mm. 

Boschmaia mundicola. Reinhard, «....c:seisissscsesseve-s-s-cscteassceernascesmeesl 
External appearance of syntype, enlarged. Length 5 mm, thick- 

ness 0.5 mm to 0.75 mm. 

MOTUGASTEr ahISTULATUS) FRCINMANG! esccececs-cescecece-cccr-acssoressesceereeteeeee 
External appearance of specimen on Munidopsis spinifer, en- 

larged. Length 6 mm, width 3 mm. 

Galatheascus minutus Bosch... ceeecseeseeesescceeseeeeeceenees 
5. Syntype, on Galathea intermedia Lilljeborg, recovered off 

Valentia, Ireland, enlarged. Length 2.5 mm, height 2 mm, 
breadth 1.5 mm. 6. Syntype on Galathea nexa, recovered off 
Oban, Scotland, enlarged. Length 5 mm, height 3 mm, breadth 
2 mm. 7. External appearance of specimen on Munidopsis 
barbarae, enlarged. Length 3 mm, breadth 2 mm, thickness 1.5 
mm, recovered in Gulf of Mexico, about 195 statute miles west 
of Highland Point, Florida. 

Galatheascus striatus BOSChHMA ...........ececcceeeseeceseeeeeneeeeteeenseeenens 
8. External appearance of holotype viewed from left side, en- 

larged 3 X. Length 19 mm, breadth through middle 8.3 mm. 
9. Semi-diagrammatic longitudinal section in which the genital 
organs of one side are shown also. mo, mantle opening; ¢, col- 
leteric gland; s, stalk; ¢, testis; wm, visceral mass; mc, mantle 
cavity. 



BULL. AMER. PALEONT., VOL. 76 PLATE 15 





INDEX 

NUMBER 306 

Note: Page numbers in light face; plate numbers in bold face type. 

A 

iAdintaticss cay 7, 16, 24, 27, 
30, 33, 36 

Atepeanuceay eee 20 
affinis, 

Cidani sm see see 12720716; 
131 

Gerjonee ae 2a 43, 59 
JMSB eEY * eS ee ee — 16, 24, 28, 30, 

33, 36, 62, 63 
Adricangshelijj =.= 33 
agassizit, 

inthodes = eins hoies 45 
Maskawere fe a 18, 25, 31, 34 

Bering. island) == 18, 25, 28 
Plover Island === 6 34 
Shumagin Islands ___ 25 
Sitkapemses 2 si 18 
Wnalaskage 2s: 25, 31 

alba, 
ViCG Ueda 8 8, 69, 70-71, 

131 
alba barbadensis, 

WACI TACO Fe _.8 8, 71-72, 131 
alba caribbea, 
ORIG? ae see 8 Sy72 1s 

NDEI 2 ee oe 27 
LD Sc Kos aes ee ea er 240 

albida, 
Rleurotomag= 78 
Eolystiza. == ss 78 

Aleutian’ Islands) = 18, 25, 31, 34 
Aigeriay ft 16, 28 

Capmlicrhiate = 16 
Mostaganem —_ 28 

Alutera schoepfi — 35 
americana, 

panalepas, 2 1 7, 12-13, 124 
americanum, 

Octolasmts; —-s 5 7, 52-53, 128 
Anatifa crassa Gray ___. 42,43, 137 

A. dentata Gould ____. 14, 25 
A. engonata Conrad _ 14 
A. laevis Bruguiére __. 14 
A. oceanica Quoy and 
Gartreiml 29 
A. ovalis Gray ____.14 43, 44, 137 
A. sessilis? Quoy and 
(Gevaert) ee 18 
A. striata Bruguiére __ 18 
A. sulcata Quoy and 
Gaimard seen 25 

anatifa, 
Lepas 14 

antif era, 
We pasty. peexs Bate De. 2 7, 13-18, 23, 

26, 28, 125 
anatifera australis, 
ep as, wo nen ee 15 

Anatifera vitrea Lamarck 29 
ZANE Olay oe ee 21, 31, 43 

Amii1z etter 31 
CapeMorroys = 21 
Cuanza eed Ee 21 

Moitacecae == aes Aesil 
Pointa, do) Dandé —— Ze 
Porto Alexandre ____ 43 
diser (Baye a 43 

Antsopoma profunda 
Pourtalés ee 75, 85 

annandalei, 
Megalasma 

(Glyptelasma) _..._ 4 7, 45-47, 127 
anserifa, 

liepasaa 2 7, 14, 18-23, 
STNIZS 

anseriferus, 
Rentalasmis, = aoa 18 

An tarcticaee === = = 115525533090) 
91 

Bellingshausen Sea ___ 90 
Charco Island) —— = = = 90 
ScotiayRidgey === 91 
ScotiauSeage== = aaa 155 91 
South Shetland Islands th 3s 

Deception Island th os 
antarcticus, 

Parribacus, = 63 
antiguae, 

Dichelagpis: = 53, 54 
Octolasms.——— 5 7, 53-54, 128 

Antipathella gracilis 39 
NTO O(S OEY ee 81 
Arenaeus cribrarius 62 
AN GRO a 15527, 393108 

90, 91 
Cabo. Vigia = 90, 91 
Riowdeslapelatay 27, 35, 36, 90, 

91 
Tierra del Fuego —_.___ 35, 36 

argus, 
Rajwlintss 57 

Antipathes 2a 39 
AStigS and S) eee 84 
AStia nS tale eee 84 

139 



INDEX 

Atlantic Ocean _.________ 16, 20, 24, 33, 
36, 50, 60 

Ascension Island —_— 36 
Hlemishs Cap: 2 35 
siristansda Cunha ——— 16, 33 

atlantica, 
Rh ee 10 

PACIStipalial: 2s tt TS WR 2X 
2425, 28051, 
37, 49, 50, 63, 

66, 67, 130 
Bite hitony ee ee 28 
Brisbane === ees 66 
Camden Haven —_____ = il7/ 
baie Ugheieral 25 22 
Moreton Bay ______ 66, 130 
New South Wales —___ 17, 63 
Norfolk) Island == : 28 
Ponte jacksont = seen 2252502851617, 
OLtestep lenges ane 24 
@ueensland) == 66, 67 
Sydney =. Beers) 22255 28905, 

67 
shasmman Sea see 31 
giagmiantay == ae 25, 63 

Hobart: 2 = Aw 63 
Victoria-Tasmania 
Galblespaest esas 49, 50, 128 

aurantia, 
Poecilasmag 45 

aurita, 

SGOT sy A ee Se 32 
Op AS) Re ereee Sa eee 31 

auritum, 
Conchoderma 37; 31=34; 35, 

; 126 
auritus, 

Ofion: 2.2 ete tel tee, 32 
aurivilli, 

Dichelaspiye 22. 2 59 
australis, 

Lepas, === See 15 
aymonini, 

Dichelaspis aa 61 
Octolasmis 2-- = 14) “6151633137 

aymonini geryonphila, 
Odolasms ae 55, 58 

Azores) Islands) === 116, 20824427: 
SHO 5 Gy IE 

98 
Re) ilk see meat’ 16 
Ricoy 2 =e eas 97 
Ponta Delgado _..____. 33 
Stave luciana ee ee 97 
Sao; Miguel) 2222 16 

B 

Babel Mandeb __....... 21 

Bahama Islands IEAM SS Sz. 
58 

Bimini North Island __ 55, 67 
Bimini South Island __ 55, 58, 67 
Great Bahama Bank __ 55 
Green Cay: eee 40 
Tongue of the Ocean _ 40 

bahamensis, 
Marnidop sis, =n 101 

Balanus —_ SS 7828 
balaenopterae, 

Pennela, 36 
Balaenoptera physalus __ 37 
Balanus perforatus 

Bruguieres 2 16, 28 
REA 82 
BE ULECT. CC UTILS 80 
B. verruca Bruguiere — 80 

Balearic islands. 83 
Barbados @3 2 as Sel S299 

Conset Bay = ss 15 
Pelican, Islands 99 

barbarae, 
Galacantha SSS 102 
Munidopsts: = 138 

parents; o¢a) a eee 81 
bartlettt, 
orgeidanls 72 

Bathynectes superba 
(Costa), 2233. 59 

Bathyplax typhl 
A. Milne Edwards __- 42, 43 

Bathynomus giganteus 

Milne Edwards _—— 555956, 99 
Bay of Biscay ea 16, 27, 30 
Belgium —— eee os 16 

belli, 
Alepas E ent 9 
Heteralepas aall 6, 9, 124 

bellianus, 
Otion = =@ 4 32 

Bering Sea 28, 34 
Bermuda Islands 15,:20933.57 
bicolor, 

Cineras 35 
hbicornuta, 

Verruca 
(Altiverruca) 11 8, 69, 70, 86- 

87, 90, 134 

bivalvis, 
Malacotta 1. 32 

“Blake” Expedition - 72 
blainvillianus, 

Otion zesete? 32 
Bonin Islands 22, 34 
borealis, 

Cancer 41, 65 

boops, 
Megaptera ees 33 

140 



INDEX 

IBOSCHINGTA Goa ee 100 
B. mundicola 
Reinhard’ Wee 15 98, 100, 138 

Branta aurita (Linnaeus) 32 
B. virgata Spengler) — 35 

Baz eee ee ee 12515, £7920; 
24, 27, 30, 57, 

62, 75 

TORE ee ed be 15, 20 
Baia de Guanabara __ 15 
(Gorana® 2 2 ee 12 
Ihay Grindade, = 17, 33, 66 
Rermnambuco = ys U5 

Rtas idesvedray—————= 75 
Rio de Janeiro _______. 15, 30 
Rio Grande do Sul __- 15 
Stan Catharina ee 62 
Stalzaulis) rocks 2 ss 27 

brevis, 
Octolasmis a 6,7, 54-5566. 

129 
British Columbia — 13525; 28,315 

34, 37, 54 
British Gutana) se 54 

Georgetown) === 54 
Bursa tenuisculpta 

Dautzenberg and 
IPGOUGr, — ee 68 

Cc 

Calitorntay = 6s 23. 
EOP HEL 

37, 48 
agolian = see 18 
Mionteteyae = = 6, 11, 48 
Point Loma Light ____ 28 
Sane (ec 0 28 
Sanh ranciscon 251 Sle Sih 
Santa Catalina Island 18, 28 

Calantica superba 
(PG DAy)) 2s 73 

Calappa flammea ______. : 60 
Callinectes sapidus 
Rathi Une ee 62, 65 

calotheca, 
VICI It CON es sae 8 8, 69, 70, 72- 

Was Hoy ME 
calotheca flavidula, 

Verruca $9695 70) 

74-75, 132 
calotheca heteropoma, 

VW, Op UGE), a 2982169570" 75- 
AOWUSZ 

Cameroons 16, 21 
canadum, 
Rachycentron ) = 36 

Canarnyeelslands es 28, 30 
as eealmas ea eee 28 

San Sebastian de la 
Gomera S222 ars: 28 

Cancer borealis 
Sti PSOne ed 41, 65 

Cape Verde Islands ___ 8, 10, 21, 24, 
28, 36, 43, 49, 

60, 63, 93 
Cap: Wert: = tases 10 

Almadi Point = 10 
Meide’ Saly2. a Es 60, 63 
Ilha Sao Nicolao 60 
Ilha Sao Vicente 24, 28, 93 
Punta Achada da 

Baléta «94.22. ere 21 
Braiae bata een 21 
Sani diiago 22 aes 93 
Sado! abiagog eee Bil 
Sao) Vicente. 28 

capsula, 
Verruca’ +2 -- see 2. 98 

Garanxehippos = 36 
@aribbean! (Seay == COU Sa Use 19: 

20; 24, 27, 33, 
35, 60): 72, 92 

Caroline Islands ____ 23250517, 
On ap ce ee 23 
2] Dea 01 es eee eee E 237255 3'7, 

carinatum, 
Megalasma rach lt se 49 

catodon, 
Physeter, 2 ae, 34 

celata hirtae, 
Onnaspis) = 3 7, 37, 126 

Central Pacific Ocean __ V2 S537) 
Ceylon ee ee DA 

Colombo === 21 
chase, 

Cyphosaccus 15-98, 99, 138 
Chagos Archipelago —__ 21, 28 

DresoiGareiay 21 
Chelone mydas 36 
chelonophilus, 

(GO AAOIG estanee eR 35 
Chile. ts 2-5 sone ee 7, 8, 10, 14, 

UP Ze Ie AA 

28, 29, 30, 34, 

37, 84,91 

Amsterdam Island 18 
Blanco Encalada —__ 84, 91 
Caper Horny een ol 79s 

30, 53 
Cannizalleb ayo 10 
Golfo Corcovado 18 
GultvofArancomss 34 
quique;s === ee 37 
Isla Juan Chiloé =. Gf 
Islas de Los 

‘Desventurados — 10 

144 



Juan Fernandez Islands 
Cumberland Bay 

Logotoma _- 
Talcahuano —— 
Valparaiso 

Chinal == = 
Hong Kong 

Cidaris Pies Philippi 

C. papillata Leske —- 
Cineras bicolor Risso 

C. cranchiit Leach 
C. megalepis Leach —— 
C. membranacea 
(Montacu)) = 
C. montagui Leach. es 
Gorolfersi Leach 
C. rissoanus Leach 
C. vitata Leach 

Clisia striata (Penant) — 
cokeri, 

Tomopagurus 
Cocostisiand! = 

Colombia 
Cartagena 

conchicola, 
Pagurolepas 

conchicola atlantica, 
Pagurolepas 

Conchoderma auritum 
(Linnaeus) —— o 

C. leporium Olfers ——-— 
C. virgatum 
(Spengler) 

C. virgatum inter- 
medium Annandale 

Congo 
Congo River, 
Congo River Estuary — 

coraliophila, 
Verruca 
(Metaverruca) 

Coralline Crag 

coriacea, 
Lepas 

cornuta, 

Alepas 
Heteralepas 
iLépas === = 

cornutus, 

Cyphosaccus —.---- 

Coronula diadema 
(Linnaeus) 
C. reginae Darwin 

INDEX 

17, 22, 28 

12, 72, 76, 
131 
48 
35 
35 
35 

35 
35 
35 
35 

68 

8, 67, 68-69, 
129 

12; 31-34, 35, 
126 
32 

7, 23,32; 4= 
37, 126 

37 
21, 28, 31 

21, 28 
31 

8, 96, 98, 136 

83, 84 

34 

9 
6, 9-11, 124 

32 

98, 99, 138 

32, 33, 34 
32, 33 

cranchit, 
CGineras 2 
Gymnolepas 

cranium, 
W aldheimia 

crassa, 
Anatifa ra 

14 Poecilasmia _..__ 

Scyramathia 
crassum, 
Pocalana ——SS 

Trilasmis 
(Poecilasma) 

Creusia monstruosa Costa 
C. stroemia 

(O22) Muller) = 
C. verrucosa Bruguiére 

Gtibaths2 2 2 eee 

35 
35 

82 

137 
43, 44, 45, 

137 
41 

42, 43, 44, 
137 

43 
80 

80 
80 

6, 8, 9, 42, 49, 
50, 79, 99, 100, 

Cayo Coco - 
Habana 

Playa Barracoa 
Rio de Medio - 

cuvierianus, 
Otton= 

cuviert, 
Otion ere. 
Raranolag ee 

cuvieril, 
Gymnolepas = 
Homoloee 

cygnea, 
Lepas 

cygnus, 
Heteralepas __ 
ks ener : : 

C. chacei Reinhard _15 
C. cornutus 
Reinhard _ ~—=15 

Cypsilurus speculigar pares 
Cystosiia, eee 

Dahoneys == 
Lagoon Kotonou | neers 

darwint, 
Verruca 

Verruca 
(Altiverruca) —- 12 

darwinit, 
Dichelaspis 
Octolasmis 

dawsont, 
Octolasmis 6 

14 

142 

102, 128, 137 
99, 102 
79, 100 

100 
42 

. 7, 28, 29, 124 

6, 11, 48, 124 
100 

98, 99, 138 

99, 138 
36 
27 

21 
21 

_ 69, 70, 87, 90 

8, 69, 70, 88- 
89, 135 

61, 137 
61, 62, 137 

7; 59,129 



Delaware — == a ae ee 
Bethany Beach ______ 
Cape Henlopen ______ 
Ocean View, == 

Denmark 

Copenhagen 
Raroe) Islands) === = 
Jutland Peninsula _—_ 

dentata, 
AGL Gti) eee 

dentata et ferrata 
schroetert, 
Lepas 

depressa, 
Otion 

diadema, 
Coronula 

Dichelaspis antiguae 
Stebbing _ ee 
Dp: aurivilli \Gruvel —— 
D. aymonini Lessona 
and Tapparone-Canefri 
D. darwinii Filippi —— 
D. forresti (Stebbing)_ 
D. geryonphila fissi- 
carina Annandale ___— 
D. hoeki (Stebbing) — 
D. miilleri Coker __— 
D. neptuni 
(Macdonald) 
D. sinuata Auri- 
Wit ae a7 

D. sinuata Pearse ____ 
D. stella Annandale __ 
D. trigona Aurivillius_ 
D. vaillanti Gruvel —— 

Diodon hystrix 22 
dilatata, 

Tepas.. 2-3 twa a 
Pentalasmis 

dohrni, 
Voluta [Scaphella] _~ 

Dominican Republic —__ 
donovani, 

Pentalasmis _______ ee 
Dorocidaris 

D. bartletti A. Agassiz 
Dispapillatay= a0 

dubia, 
etbinigs 22 eS ok es 

duerillianus, 
Otionk si. wie i 

BasteAtrica samen = 
East African coast __.___ 

INDEX 

20, 41 
20 
20 
41 

v! aaa E16 520524--27) 

80 

32 

32 

53, 54 
59 

61, 137 
61, 137 

56 

58 
53, 54, 59 
61, 63, 64 

66 

58, 61, 66, 
130 

65-66 
58 
61 

61, 66 
36 

29 
18 

78 
12 

29 

72 
$2, 83 

65 

32 

17, 21 
49 

East Falkland Islands __ 90,91 
Stanleye eR 90 

Eastern Atlantic Ocean 6, 7, 10,15, 
20, 24, 27, 30, 
33, 36, 42, 43, 
46, 49, 60, 62 

Eastern Pacific Ocean __ 8,10, 17,25, 
28, 31, 34, 37, 

63, 84, 91 
Echeneis naucrates 36 
Ecuadoree = ee 25 

Esmeraldas) 25 
TES yp ted, A a ee 8, 62, 67 

SUIGA0 2.2 ee ee 62, 67 
England ies eee 6, 16, 83, 84, 

98, 102, 103 
Loose-Eddystone 
Groundsye= = ae 102, 103 
Bleistocenege - 84 
Piymouth\ == aaa 16, 98, 102, 

103 
Sandwich === eae 83 
Suttol cee ek aah 83 
Wieymouthy 83 

English Channel ______ 16, 83 
engonata, 

ATA Gap ee 14 
entobapta, 
WAC EI CON pe slats 9 8, 69, 70, 76- 

77, 132 
eEOlisw@ruisey ee 78 
Equatorial Guinea ______ 21 

Bata ee eee 21 
erinacea, 

Miunidopsis, sas ee 100 
euglypta, 

Verruca (Cameraver- 
HUCD) Be 13 8, 69, 70, 94- 

96, 136 
Eupagurus politus 45 
Europe: =) aeiesE es 6, 8, 24, 27 

F 

Falkland Islands __.___ 24, 36, 83 
Farasan Islands —- 21 
fasctiata, 

SCnociitagee ee 35 
fascicularis, 

Lepas (Dosima) __....2 7, 14, 21, 22, 
26, 28-31, 124, 

125 
fasciculata, 
ep aster se 29 

bine sland ss 67, 130 
Nandi, Bay 2s 32.. = 67 

fimbriatum, 
Oplosoma) Be 80 

143 



INDEX 

fistulatus, 
Moriugaster) 15 98, 100, 101, 

138 

flammea, 
Calappas = 60 

Bilorid ame te 5-8, 12-19, 27, 
30532;.33535, 
38-42, 44-46, 

48, 50, 51, 54- 
57, 59,62, 65, 
68, 71, 73-78, 
84-89, 96, 97, 
99, 100-102, 

127,129,315 
138 

Alligator Harbor — 62, 65 
Baya County) — 1527, 
Biscayne Bay ——.—-— 15 
iBocay ica. ae 15 
Cape Canaveral ___- = 48 
Delraya beach 19 
Dunedin. === See /7) 
Dry wwortugas = _ 59, 60, 62, 65, 

66, 101 

Fort Jefferson on 56, 62 
Loggerhead Key ___— 68 

East Elliot Key ——— 15 
Hernandinae 5 Ey EG 

85, 86, 96 

Blag¢lerebeach === 85, 97 
Hlorndayixeys. 19) 27 
Florida Straits — 68 
Fort Lauderdale —_- = 10 
Fortebierce 102 
Fowey Rocks Light —— 44 
Franklin County —~ 62, 65 
Highland Point — 102, 138 
Key Wiest) 2222 = =, 18, 15)\40) 41; 

Bly hl, SD 
100, 131 

Lake Worth Inlet ———— 29, 65 
one Key ss Se 2 71 
Marnelands == 85, 97 
Wet) a a 41, 44, 55 
Monroe County —.— 71 
Ralmisbeach ye 7 1850258, 

41, 78 
Panama City “As 15, 66, 65 
Pensacolay = 56 
Pourtalés Plateau 131 
St. Andrews State Park NOS Arh BS) 
St. Augustine — 101 
St.) Meresaee ss 62 
Soldier, key 15 
Sombrero Key ———--- 13 

Sombrero Key Light -_ 71, 78 

Straits of Florida 7, 44, 101 

Gay, Saliisland’ === 101 

Summerland Key 57 
Triumph Reef. ——_ === 15 

floridana, 
Oxynaspis — 3 7, 38, 126 
ernucat 10 8, 69, 70, 77- 

79, 133 
forresti, 

Dichelaspis —_ 56 
Octolasmis ing! 7, 56-58, 129 
aaa al aw 56 

France seater 16 20, 27, 30, 
33, 36, 83 

Brest. = el 16 

Cannes —_ a 27 
Cape Venvaly 83 
Languedoc coast ___- 33 
Lestlayre=— . see 16, 20, 33 
tavkRochelle =a 16 
Le Pouliguen _====== 27 
INi¢e! 7 => eee 27 
Plouhaae eee 83 
Pointe de Lanvéoc 1 83 
Port) Navale = 83 
St. Gildas-de- Rhuis ___ 83 
‘Toulon =. seers 27 
Villefranche-sur-Mer _ 27 

French Guiana ——— 20 
BUCUSSh ee 26 

G 

Gabonjs2=.... = 21 
Pointe Matoutl! === 21 
Pointe, Nowe 22s 21 

Galacantha barbarae 
Boone __ 2288s 102 

Galapagos Islands — nage 37 
Galathea intermedia 

Lilljeborg, — == ee 101, 138 
G. nexa Embleton 101, 138 
G. strigosa (Linnaeus) 102 

Galatheascus minutus 
Boschma _15 98, 101, 102, 

103, 138 
G. striatus Boschma 15 98, 102, 103, 

138 
Georges!) Bank = 27 
Georgia’ os Se ir 76, 85, 86, 

97 
Doboy, Soundg=2— 2 = 85, 87 
Sapelo Island) === 75, 76, 86 
Sea [sland’= = = es $5597 

Geryon apinis) 43, 59 
G. quinquedens 
A. Milne Edwards —__ 41, 42, 43, 45, 

56, 59 
geryonphila, 

Dichelaspis 2a 55 
Ortolasmis) 6 8, 55, 56, 58- 

59, 61, 129 

144 



INDEX 

geryonphila fissicarina, 
Dichelaspis 58 

Ghana ee er 16, 21, 24, 31 
36, 60, 63 

FNCU A eee eee eee 21, 63 
ram pone ZA 
drakonadi 22s ee 16, 21, 36 
Beer ate ee ee 60 
sikenbopo! es 24 

gibbosa, 
Verruca (Altiver- 
AGE) ih te ae 12 8, 84, 87, 89- 

91, 135 

giganteum, 
SAG NAN TOG 48 

giganteus, 
Bathynomus 55, 56, 59 

Globigerina ooze 51, 52, 53, 98 
Golfe de Gascone —_- 98 
GOTO: 2 79 
gracile gracilius, 

WMiegaldasiid 47 
gracilis, 

Antipathella _ 39 
Oxynaspis. FS 3 7, 38-39, 126 

gracilius, 
Megalasma 
(Glyptelasma) —_ 4 7,47-48, 127 

Greatebritaing 82 
Greater Pacific Ocean _- 28, 31, 63 
AGE CCC ae ee 20 
CM, 20 

Greenland) 2 = 15, 81, 82 
(Giesecke: sme ee a es 15 
Greenland Sea _.- SieS2 
Strommhy Orgs 15 

(GATTTNGE) 1S Se eens 2128730155" 
36 

GultrorAden 2222 21, 8, 36 
Djibowti sees eee 28 

Gulfiof Darren) = 8,97 
Gulf of Guinea 33 
CGulfotiManaar == ezil 

ChevalePaary = 107 
Gulf of Mexico —. Oy 7h; $3, al G5 ri 

20, 27, 35, 41, 
44, 59, 60, 62, 
65, 101, 102, 

138 

Guoltsotirieste 81 

Gulf S trea 53, 89, 90 

Guyana = 2 => Sobeee! 59 

Gymnolepas cranchit 
Biamnyl lege ee 35 
G. cuvierii Blainville _ 32 

H 

hamatum, 
Megalasma 
(Glyptelasma) 

halotheca, 
Verruca 

hameri, 
Balanus 

harringtont, 
Lepas 

Havwattan islands). 

Fltciyy a ieee 
Molokai Island ____- 

Kupehu 
Oahu Island ee. Os 

Kanoehe Bay 
Mallaekahamay 22 — 

Helvetian Stage __ 
hendersont, 
Scalpel == 

herbstit, 
Panopeus __. 

Heteralepas belli 
(Gruvel) 
H. cygnus Pilsbry _ : 
H. cornuta (Darwin) 1 
H. lankesteri 
(Gruvel)) 

hexastylos, 
Platylepas 

Aillit, 
Lepas 

Pentalasmis — 
hippos, 
Caran 

hirta, 
Parantipathes 

hoeki, 
Dichelas pis 
Octolasmis 
Verruca 

(Altiverruca) 

Homolo cuvierti 
Hyas coarctatum 
Hyporhampus 

unifasciatus 
hystrix, 

Diodon 

Iceland 

Bakkafjorour __ 
Grindavik 

145 

5, 14 7, 48-50, 128, 
137 

69, 70, 98 

ed: a0 82 

iin 18 
17, 23) 29) 3a 

63, 98 
63, 98 

17 
17 

17, 23, 63 
poeeeeee 63 

17 
a 83 

71 

55 

ro | 6, 9, 124 
1 6,11, 48, 124 

6, 9-11, 124 

7 tia 24 

36 

ED 6 7145.23 
25, 37, 125 

23 

nae. 36 

ie 37 

a 53, 54, 59 
6 8, 59-60, 129 

13" $69; 70,91 

mS GS 0355 
35, 36, 82 



INDEX 

Myraburger == 30 
Reykyawike == ee 82 
Seyorisfjérour — 33 
Skarastrond = 2222 30 
Vestmannaeyjar —__-__ 33 

inaeguilaterale, 
Poculasma = 4 7, 40,42, 127 

inaequilaterale breve, 
Poecilasma _______._ 4 

India. ==) se ee eee 
7, 42-44, 127 
SelgaZin22, 

28, 33, 36, 49, 
59, 63 

Andaman Islands —___ 21, 28 
Aberdeen) == 21 
Andantanus edge == 22 
Porte blaine 21 

Bay, of bengal == === WG PAS PPR OS 
Mancouri Harbor 21 
Octayiaebay = 21 

Bonb2y 33 
Chidambarum) === 22 
Cochin = 36 
Borer blalie = 28 
Godovari Delta _____ 22 
Gulf of Manaar —____ 17, 21 
Kelakaraige = 28 
Kenusadi island, 22, 36 
IN Wear als ete ee 63 
Madras coast 22 
Malabar 36 
Orisas coast 22 
Nicobar Islands ______ 17, 21, 49 

Great Nicobar Island 49 
Katchall Island -— 17, 49 

Bortoy Novo. _ 22 
[tig ) ee eee 22 
Rayapurany 63 
San Thomé Beach __ 22 
Triplicane District 
Reaches ae 22 

Indian) Ocean) === 6-8, 17, 21, 
22, 24, 28, 31, 
33, 36, 43, 49, 

50, 63, 91 
Crozet Islands —_-___ 91 
Matte! Se ae eel 
Seychelles Islands —__ A720 

indivisa, 
Luvularis, pe 82 

Indo-Malaya) == 73,91 
Indo-Malayan waters _— #3591 

Indo-Malaysia ————---. 8 
indonesia, = ee SIUECTRAD CES 

33, 34, 49, 63, 
66, 98 

Ambon Island ——— ~~ S 22 
LMAO, 22 

Bal island ye 49 
Denpasar 49 

BandasSea, 2s see 22,28, 29, 3) 
Maw lslandss— 22 

Banka po ee 22 
IBOLNCO, 2 31 

Buton’ strat, 2 ee 22 

Celebes Island —____ 22, 31, 49 
Kem]. = ee 22 
Munte ..—- = eee 98 

Ceram) sland) = Pe 22 

Daramvlsland) = 22 
Blores Island == 22 
Jiava Sea: 28 2 17, 22, 63, 66 
Lombok Island _._ 22 

Bay of Labuan 
a) Dig Tay ssa emi ss 22 

Mialkeas athe geen ee en 22 

Misool Island —_— == Az; si 
Ratan. j= ee 22 
Salembu Besar Island_ 63 
Saul sland ee 49 
Sumatra Island —. 17.21 Danese 

31 
Sabang: 4 ws tape 

‘Temate.= 7-2] 22 
intermedia, 

Galathea, ae 138 
intertextus, 

Balanus = ae 80 
inversus, 

Pentalasmis —.________ 25 
Ireland "22.2.2. = eee 20). 2733,0508 

82, 101, 102, 
138 

Beltast.2{ 252i) aieeeee 27 
Cork = = ee 20 
Valentia Island —_____ 101, 102, 138 

irrasa, 
Manda 99, 100, 102 

islandicus, 
Pecten. 2. eee 82 

Isurus oxyrhynchus 
Ratinesque. 36 

Italy 6, 16, 24, 27, 
33. 86062581, 

83, 84 
Ar Chilh eae. oo in oe 84 
Astitano, =e 83 
Baldissero. 83 

Bay of Naples: —- = 24, 36 
Boveta:. 2856... 84 

Collini di Torino —__— 83 
Gioisa-lonica 83 
Golfo di Venezia _. 36 
Gravitelli (= 22==== 84 

Gulf of Naples. 16"27733"81 

Lago di Ganzirri —___ 16 

Monosterace 84 

Monteleoni-Calabro __ 83 

146 



INDEX 

IMiusallageree es ee 84 
Nialp | es ie ee 62 
INiasitie ao ee 83 
ESV). ease Se eer 84 
R672 0 ee ere ee 84 
iRlerstocen er 84 
Provincia di 
Catanzaro ee 84 

Ravapinese 22 es 84 
Reggio di Calabria ___ 83, 84 
TRG R AEN OG) = 24 
Sallice meee eee 84 
SUpengae = ee as 83 
eT etn ya 83 
westandel Prato) 2 83 
MOTTO ea ones = 84 
Mlantestey jy. scien FARE 2 16, 33, 36 
DUNE Te ee ee EE 83 
Upper Pliocene ______ 84 
Valle de Lamato —_ 84 
Valle del Messinese ___ 83 
Villa San Giovanni __ 84 

Ip@iny, (Cope ae 21 
Gonzagueville ____ 21 
Joyce 1eii(eye ee 21 

J 

fatal Cais oe 8, 20, 65 
Montero bays = 65 
UN WS 2728 
Jiapangeee ie 81759225295 

28, 29, 31, 34, 
26659) Gan 67) 

68 
AkhesimGuli =e. es 34 
AN ISTIC To e 7, 22 
DATTA KGUS ae ee ee 68 
Amakusa Island) 2 Wi22 
JNO) FXO} 3 ee ee 34 
Aomori-ken, Hukaura _ 17, 22, 36 
PAY ATK Wiel eee 34 
alkataeb aye 22 
Honshu’ Island) === 7 
Mukwi-ken 22 17 
FAUST ka beeen eee Se oh 22 
NSS ks ene ree eee 17 
Kagoshima Bay ______. 17 
Kaz alg 22 
ein Kaisa nee 17 
Kyushu Island _._ 17 
ilaits ules diy eee 63 

ANGEV TON YY se 63 
NON alta ees eee ee 63 

MIS akg ee 179255311 
Miyaicikeny =e 17 
Miyakejima Island __. 17 
Miu ties a eee ees 67 
Nagasaki-ken 22 

Niigata 
Okinawa Island 
Okinishima Island 
Onawaga Bay 
Ryuku Islands 
Sado, Island == 

asaya” 22. 

Hayama ee 
Sagami 
Samezima 
Sasebo 
Sete ae sel 

Seto Marine Bio- 
logical Laboratory _ 

Sigasima 
Siriyazaki 
Syobutahama - 
Tomiaka at See 
‘osdeb ay: meena 
Movaniae bs aly ee 

Nezugaseki 
Toyama-ken - ee 

hunuwca bay 
SRG ae ee eee 

NEO) Alneyaniey) oe. ee 
Zyogasima ___ —_ 

Jasus parkeri Stebbing = 
Java cane _ 

Djakarta eet se 5 
SOWnal yaya ee ne 

Jiugzoslaviia y= oo eee 
Biumie 
Rijeka [Fiume] | 
Rovinj , 

kacmpferi, 
Poecilasma —— 
Trilasmtis 

kaempfert inaequilaterale, 
Poecilasma a 
Trilasmis (Poecilasma) 

kaempfert Re 
Roaalasit aa 

kaempferi litum, 
Poeclasmas as 4 

kaempferi novangliae, 
Poecilasma — 4 

Kapingamaringi Atoll 
Kayar 
Kerguelen Islands 
Kermadec Islands ______- 

Raoul 
Sunday Island - = 
Waitakerei Rive Cie 

17, 28 

17, 34, 36, 63 
22 

41, 42, 44, 45 
10 

40, 42 
40 

45 

7, 44-45, 127 

7, 44, 45-47, 

17, 28, 34, 90 
90 

17031 
17, 28, 31, 34 



INDEX 

Kenyay —— 17, 21, 24 
Killebo Formation ee 84 

L 

Laccadive Islands _____ Es 59 
Lactophrys tricornis __— 35 
laevis, 

Anatifa ~.3 2 ae = 14 
iRenialepas, 2 14 

WAMUBANIG (2 ee 82 
lankestert, 

VANE DAS ee ee Jil 
Heteralepas ih 7A lee Tey 

eeward Islands) == 8, 20, 40, 54, 
60 IZ, 92 

Anegada Passage = 92 
Aguilla Island -—___. 7, 40 
Antigua Island — 54, 60 
Barbudaslsland y= 20 
Sty bustatus) 15 

Schilppaddenbaai ___ 15 
Sombrero Island ___ 92 

Wewhaver Banksy 2 2 24 
leonina, 
WMAROUNG Gy 33 

Lepas anatifa Linnaeus — 14 
L. anatifera 
Linnaeus (= ioe th 2. -7,13-18;,23; 

26, 28, 124 
L. anatifera australis _ 15 
L. anserifera 
Penna cuss oe A T,14, 18-23, 

3), 125 
L. aurita (Linnaeus) — 31 
L. australis Darwin __- 15 
Emeconiacca Polig = 34 
L. cornuta Montagu ___ 32 
L. cygnea Spengler ___ 7, 28, 29, 124 
L. dentata et ferrata 
schroetert Chemnitz 80 
L. dilata Donovan ____ 29 
L. (Dosima) fascicularis 
(Ellis and Solander) 2 7, 14, 21, 22, 

26, 28-31, 124, 

125 
L. fasciculata Montagu 29 
L. harringtoni Laws __ 6, 18 
PT hile Geach... 2 6,7, 14, 23- 

DW Sil WAS 
L. leporina Poli _.___. 31 
L. membracea Montagu 34 
L. muricata var. Poli — 25 
L. nauta Macgillavray_ 19 
L. pectinata 
Spengler 2 7,16, 19, 25- 

28, 30, 125 
L. striata Pennant —__ 80 
L. sulcata Montagu —_. 85 

L. strémia Miller —~ 79 
L. verruca Spengler _— 80 
L. virgata Spengler 34 

leporia, 
Lepas : RES Ses 31 

leporium, 
Conchoderma 32 

Lernaeolophus sultanus _ 36 
Lesser Antilles 

Guadeloupe Island ___ 
St. Barthelemy — = == 

8, 35, 72, 126 
8, 72 

35, 126 
Pibertag == = _ 1620521536 
Libinia dubia 

Milne Edwards 65 
linearis, 
VER AOL,» ES 98 

Lithodes agassizi _ 45 
Lofoten Islands — 33 
LDH ADPN ANTS 82 
TOUuISIAn as ee eee is, 20, 58, 60, 

65 
Cameron j.-2> = 15, 20, 65 
Grand Wsle 22 1S os ono 

lowet, 
Octolasmis 26) 8) 54s S558. 

60-63, 64, 66, 
67, 129 

lowet forma neptunti, 
Oetolasimn?s 66 

lowet miilleri, 
Octolani: ss 63 

Lower Miocene —____.__---_- 18 
Lower Pliocene 6 

Lower-middle Pliocene = $3 

M 

Macquarie Island - 25 
Madenasslandi== === L146. 28, 36, 42, 

62 
Funchal ee 16, 36 

Madras to Penang cable. 49 
Midline= 2. 52 eee 27, 30 

Cascop Baye 21-30 
Malacotta bivalvis 

Schumacher — _ z : 32 
Malagasy Republic 

| Madagascar | 21, 24, 28, 
31 

Tamatave _ wee 21 
magna, 

V erruca é eens 98 

Malay een Ee aka 49, 63 
Malaya 2 49 
Penang Island__ Seen 38 49 

Maldives Islands _....... 21 
Fulado Island 2 ee a 

Maryland 15, 20035 
Berlin = eee eee 15 

148 



INDEX 

OceangC ity. .2=- se 20, 35 
Massachusetts -________. 15, 20, 24, 27, 

30, 33, 35, 41, 
45,49 

IBOStONY pare 15, 20 
CapeiCodi= = 20 
Gay Head Been eee 35 
Gloucester 24, 33, 35 
On ga O1N tye 30 
Menimsha __ ae, 24 
Martha’s Vineyard ___ 20, 24, 30, 35, 

41, 45 
Nantucket Island _____ 30, 59 
Nobska Point: = === 20 
Provincetown _.___ = 27, 30, 33 
Vineyard Sound ______ 15, 20, 27, 30, 

33, 35, 125 
Woods) Hole) == 15, 33, 35 

NiaIGitan 1 a 21, 33, 63 
Capablancpe = 21, 63 

Mediterranean Sea ____ mS, 165265277, 
28, 33, 62, 81, 

83 
Megalasma carinatum 

(1.5 (G52) '<) ea ee ere 49 
M. gracile gracilius 
Bilsbiyge 47 

Megalasma (Glyptelasma) 
annandalei Pilsbry__ 4 7,45, 127 
M. (G.) gracilius 
ile inves A 7, 4748127 
M. (G.) hamatum 
Calman pe 5,14 7, 48-50, 128, 

137 
M. (G.) rectum 
Bilebrype et 5 7, 51-52, 57, 

128 
M. (G.) subcarinatum 
Bills bnyge ere ee aes 5 7, 50-51, 52, 

128 
megalepis, 
ORGS = = 35 

Megaptera boops ___. 33 
MER Od 0S aye 34 

membranacea, 
(CORGREG La ee 35 
LO 34 

Menado-K wandang 
telegraph cable ______ = 49 

Menippe mercenaria 62, 67 
mercenaria, 

WICREIDO: 222 62, 67 
Mexico ess = US} S311 

BayjaaCalitornia == 31 
South Los Coronados 
Nis Vain cls pee ee ae 31 
Weraui@ruz 22 =a. eee = 15 

minuta, 

Rar Qe pas nn 13 

minuta americana, 
Paralepas 

Middle Miocene 
Middle-upper Miocene __ 
Middle Pliocene 
Middle-upper Pliocene __ 
minutus, 

Galatheascus 15 

Mirounga leonina 
Mississippi 

Horn Island 
Round Island 

mitra, 
Verruca (Altiver- 
ruca) 

Mola rotunda 
Monaco 

monstruosa, 

Creusia 
montagut, 

Cineras 
Morocco 

No adit, ® Sash. 8. ase 2 
Casablanca 
Fédala 
Mazagan 

Mozambique Channel __ 
miillert, 

Dichelaspis == ee 
Octolasmis: 2 6 

mundicola, 
Boschmata 15 

Munida irrasa 
A. Milne Edwards __ 
M. schroederit Chase __ 
M. stimpsoni 
Milne Edwards ____ 

Munidopsis barbarae 
(Boone) sis ee 
M. bahamensis 
Benedict 
M. erinacea 
(A. Milne Edwards) _ 
M. robusta 
(Milne Edwards) 
M. spinifer 
(Milne Edwards) 

muricata var., 
Lepas 

naucrates, 

Echenets 
nauta, 

Lepas 
neptunt, 

Dichelaspis 

149 

98, 101, 102, 
103, 138 

80 

35 
10, 16, 24, 28, 

30 
10 
16 

16, 28, 30 
16 
21 

61, 63, 64 
8, 63-65, 129 

98, 100, 138 

99, 100, 102 
102 

102 

102, 138 

101 

100 

101 

101, 138 

25 

36 

19 

66 



INDEX 

neptunt, 
Octolasmiss = 66 
Paradolepas ______ 7 61, 66-67, 130 

neptunt hirot, 
Octolasmis 
(Octolasm?s) = 66 

Neptunus pelagicus 
(iinnaeus)) 32 at 67, 130 
IG == eee an 35 
N. trituberculatus 63 

Netherlands 222= 83 
Oost-Friesland — 83 

Netherlands Antilles __ 15, 20 
JNU EY eee 20 
BocaEO;ause ae 20 
Romaine 2 ee = 20 
Sao OC 1) a eee 20 
ZAG Ap in tae 20 

Curacao, =s=e=s= 20 
Boca Grande ee 20 
Bbocawihablay a= 20 
Caracasbaaig = 20 
RiayasCanoa == 20 

New Brunswick —_____. 24, 30 
Grand Manaan Island_ 24, 30 

New Caledonia ________ 22 
INeweengland) ss 33 
Newfoundland _________. 20, 27, 35, 98 

Cape) Race. aaa 98 
CGrandebanks ssa 35 

New Guinea Jaf, PRS 
Raine! Island) == 22 

ING? GR) =e aa5. 20, 27, 30, 
Jo), Galley Sul Sy. 
53, 56, 59, 89, 

90, 93 
ZNS DUGY gelato 20 
Atlanticn City. 15) 27, 505" 

52 
Atlantic Highlands __ 89, 90, 93 
Barnegat Light ____.__. 41, 56, 59 
Beach Haven?==. 2 30, 35, 89, 90 
Beasley’s Point 527, 
Belmar ew = 53 
Cape May. .- . sistas i. 30 
OceanviCity = Sas Sal, Sy 5} 
Waldwood === Saas 20 

INeweaRiork esos 5 8, 20, 27, 87, 
90 

Tongesland se 87, 90 
Montauk Point ____ = 87, 90 

Nea Zealand) See 67 
28, 31, 34, 36 

SEAN kaa cleo Se 28, 34, 36 
Bay of Islands. eee 34 
Cape Brett - 34 
Chatham Islands _ te 28 

Christchurch == 31 

Dunedin Ss 25, 31, 36 
Lyttleton Harbour —____ 25, 34, 36 
North Cape ==” 31 
North Island ____ 25 28, 31, 34 
Otago Harbours === 31 
Southel sand 25555 
Three Kings Islands __ 28, 34 
Wiellmeton = === 25 

nexa, 
Galathca = = 101, 138 
Perruca a>. at 10 8, 69, 79, 133 

nexa alba, 
Berruca >.» ee 70 

Nigeria: 22s--s 16, 21, 63 
Bebunsha Beach __-_- 21 
Bibund te —— ae 21 
Pacosyee 2s. 21 
Port Harcourt 63 

nodosa, 
Miegaptera, == 34 

North Atlantic Ocean _. 15, 81, 82, 98 
North Carolina = 105 20271335 

36, 45, 62, 64, 
TUSISS1008 

102, 126 

Beaufort 2.222255 46 
Cape: Hatteras 203374 

126 

Cape" Lookout === 10, 99, 100, 
102 

ty, Lak 30 
Ocracoke’ =. - 2s 27 
Roanoke Island 45 

North China waters ____ 22 
North Sea ——— 26) 2057/7305 

82 
Northern Europe ——..__- 81, 83 
Northwest Africa —.___ 24 

dhangiter, 2... 2 aaa 24 
Northwestern Pacific 

Oceania 22 4er eee 22, 34 
INGE Way | 22. 6, 7, 16, 24 

27, 309325559 
36, 82, 84, 124 

Bere ene recto. 16, 24, 27, 30, 
36 

Bergensfjord _...__. 16, 36 
Bergskanalen —_-___ ai 82 
Byarkgy* ee 82 
BGR ae 16 
Dirgbakts<— eee 24, 82 
Drgbaksgrunnen a 82 
Espevaer ee 30 
Evenskjaers 22 = ee 82 
Paersya 22 ena 82 
Piltvet- 28 st ae 82 
Feisten Leuchtfeuer __ 82 

nat ke 82 

150 



isnessi = eeeeees = 
Fjolden-Fjord —___ = 
Flatnesgrunnen —___ 
Blekesjord | 
Brederiksvern 2 
Garten). sew ee ts 
Gibostad ae ae - 
Clasvaer = 
(Es ae tate heen a 
Halangspollen _.____-__ 
Haugesund 
Havnegrunnen ______ 
Heggdalen — ee 
loin pe a 
iyeltefjord) 22 
Mustadgys = e 
Inntrondelagz” —___ 
Jan Mayen Island ____ 
Karls6 
Kleven 22s 
Kloasunds ae z 
Keristiansund) e 
Wangesund: 
Weksvikay- 2. See 
egdingenie === es = 
Horotenwe ners Sees na 
Mehayn 
INloskenes: 22st Bu ate 
INIOSSeee = ee es 

Obwonlee = a ae 
Onande: = ss 
Oslofjord 
Ost-Finmarken __ 
Porsangerfjord _.___ 
Rakkestad 

Ryland sya) eee 
Saltenfjord 
Skale gsi ds: aaseeen ean 
SKAENS UNG, sees ee 
Skipelle= ss eee ees 
Skjaergard) (2 
Sols wike ee ee 
SO tae eee ea 
Stavanger 
Stormedberget 
StOnS Kae nee 
OUTING! ee ae eee 
Svolvar 

Tautra 

INDEX 

82 Xorunga = OE oe: 30 
82 Trollfjordsund - thn Perse 16 
82 ‘LOM Spee a 16, 82 
30 sbrondhe:mn gee 16, 82 
30 Trondheimsfjord —_ 82 
82 Trondhjemsfjordes ___ 16 
82 Turgy- Stent pare 30, 82 

36, 82 Viadso = Divs om 33 
16 Vardo Island - ei ere 82 
82 Vevelstad)) =a 82 
16 Norwegian Sea ___ 81, 82 
SZ NGViae SCOtla aaron 27, 30 
82 Bayof hundy 27, 30 
16 
82 ) 
82 oceanica, 
82 TEL GY ATTA (G] a eae 29 
33. Ochthosia stroemia 
82 (OF Es Mullen) 80 
16 Octolasmis americanum 
82 ais rgyas eee a ee 5° 7, 52-53, 128 
30 O. antiguae 
30 (Stebbing) _.5 7, 53-54, 128 
82 O. aymonini (Lessona 

16, 82 

82 and Tapparone- 
82 Ganeteie ==) eee 14 “61, 63, 137 
33 O. aymonini geryon- 
16 phila, Pilsbry == - 55 
30 O. brevis Pearse _ 6 7, 54-55, 61, 
16 129 
16 O. darwinii 
82 (Filippi), 222214 5 61,.625137 
16 O. dawsoni Causey 6 

O. forresti 
84 (Stebbing) 
82 O. geryonphila 

7, 8, 55-56, 
129 

-6) 7,56-58, 129 

82 Bilsbry) 2 6 8.55. 56, 55= 
16 59, 61, 129 
82 O. hoeki (Stebbing) 6 8, 59-60, 129 
16 O. lowei Darwin 6 8, 54, 55, 58, 
82 60-63, 64, 66, 
82 67, 129 
16 O. lowei miilleri 
82 (Coker) 63 
82 O. lowei forma neptuni 
82 Hiro, = 66 
16 O. miilleri. (Coker) 6 8, 63-65, 129 
82 g neptuni - . 63, 66 
82 (Octolasmis) neptuni 

16, 32, 33 oe Newman 66 
82 O. prototypus 

82 Pilsbry —_. 6 8, 65, 129 
82 O. sinuata (Pearse) - 8 
16 ODsizualas 63 
33 O. stella (Agnandale) 
82 Daniel eri , 58 
16 O)\, CRO 2 62 



INDEX 

O. uncus Pearse _____6 8, 61, 67, 129 
Ovatllantt — >= 62 

olfersii, 
Cincas 35 

Oplosoma fimbriatum 
Costa’? 2085 See sees A 80 

Oregon? =) 18, 28 
Otion auritus (Linnaeus) 

MacGillayray = 32 
O. bellianus Leach —— 32 
O. blainvillianus Leach 32 
O. cuviert Gould —— 32 
O. cuvierianus Leach — 32 
O. depressa Coates —_ 32 
O. dumerillianus Leach 32 
O. rissoanus Leach __— 32 
O. saccutifera Coates — 32 

ovalis, 
Anatifa _.________-14 43,44, 137 

Oxynaspis celata Darwin 37 
O. celata hirtae 
Tho ttone _3 7, 37-38, 126 
O. floridana Pilsbry - 3 7, 38, 126 
O. gracilis Totton a3 7, 38-39, 126 
O. patens Aurivillius 3 7, 39-40, 126 

oxyrhyncus, 
1 GTR TAC pe Sane ee = 36 

Pacific Ocean — 

Gilbert Islands 
Ocean Island 

Johnston Island —____ = 
Pagurolepas conchicola ~ 

P. conchicola atlantica 
Keeley and Newman 6 

7, 17, 22, 29, 
50 
22 
22 
17 
68 

8, 67, 68-69, 
129 

palinunids. = — 7 
Pamina trilineata Gray _ 35 
ana ae ee ees 18, 28, 97 

Sesarndi) Viejo) 2 97 
‘Rabo ga aorta ier aoe xe 28 

RANAANU Ss 2 ee 23 
Panopeus herbstii 

H. Milne Edwards ___ 55 
Panulirus argus 

(Eatreile)) 57 
PMC OLUS oe 63 

papillata, 
Cidarnis ee 48 
Dorocidarts. 2 82, 83 

Paradolepas neptuni 
MacDonald = 7 61, 66-67, 130 

Paralepas americana 
Pilsbry 2 2 ee 1 
P. minuta (Philippi) — 

7 42-13 404 
13 

P. minuta americana 
Bilsbryy eee ee i Ts 

Paramola cuvieri —___ 10 
Parantipathes hirta __— 37 
parkeri, 

lass: (SS ee = 42,45 
Parribacus antarcticus 

(Lond) = 63 
patens, 

Oxynaspts ——____ 3 7, 39-40, = 
Pecten islandicus ¥ 
pectinata, 

Lepa = = eee 2 FAG519525- 
28, 125 

Lepas (Anatifa) es 25 
pelagicus, 

IE 04 OG ee ee eS 67, 130 
Pennella EA 36, 37 
Pennella balanopterae sa 36 
Pennsylvania 6 
Pentalasms 25 

P. anseriferus 
@hinnaeus) = 18 
P. donovani Leach 29 
2 dailatatateach 18 
FP. inversus Chenu 25 
P. radula var. Brown — 25 
P. spirulae var. Leach_ 25 
P. spirulicola Leach 29 
P. sulcatus Montagu — 25 

Pentalepas laevis 
(Bruguiere) 14 
Pevitreawesson 29 

perforatus, 
Balas: es 28 

RersianesGul tae 63 
Penie— 28, 34, 37 

Callao 34 
ait ae ee eee 37 
humbes) = S25 = ae 34 

Phacellia _~ erry 82 
Philippine Islands 17, 22, 28, 43, 

63 

Bawarte 28 
ican bay 17 
Notloy 22a. ee 28, 63 
apaz = Seen ee 28 
Laysan Island - ied ee 22 
Lusaran en a ee 28 
Manila _~ ni 22 
Mindanaovoca = 17 
Mindoro Strait —___-__- 22 
Mio loi Se es See ee 28 

Nueva Vaicencia — 28 

Philippine Trench — 14,17 

Samats ee ahr Be 17 

Tugnug Poney See 7, 

152 



INDEX 

physalus, 
Balaenoptera _____._. 37 

Physeter catodon 
(@éinnaecus) a 34 

Plaisancian-Astian Stage 83 
Platylepas hexastylos 

(albricius)) eens 36 
pletstecene® «ct J 6, 8, 84 
Pleurotoma albida 

PRolystiral] j= 78 
Pliogener A ms 24 
Poecilasma aurantia __ 45 

P. crassa Darwin 14 43, 44,45, 
137 

P. crassum (Gray) — 42, 34,44, 45 
P. inaequilaterale 
POLE i ie als ee 4 7,42-44, 127 
P. inaequilaterale breve 
Bil sbrype ee _4 7, 42-44, 127 
P. kaempferi Darwin _ 41, 44, 45 
P. kaempferi inaequi- 
laterale Pilsbry, 
Barman = 2 Fk 40 
P. kaempferi kaempferi 45 
P. kaempferi litum 
iS Diya 4 7, 44-45, 127 
P. kaempferi novae- 
angliae Pilsbry 4 7, 44, 45-47, 

127 
politus, 
RUG ARG ee 45 

Bont alee es 16, 27 
(Coin pray a PH 
SaouMicuel (a am 16 

Ponta Delgada ____ = 16 
Saomavicentey 16 

Poet A\pyeqoie ee 83 
Portunus spinicarpus 

(Stimpson) 2. z. 65 
P. trituberculatus 67 

profunda, 
AUS OP O71. Gees 85 

prototypus, 

Octolasmts:) 220%) 6 8, 65, 129 
Pteria atlantica Lamarck 10 
TAVIS IAG)| IRV) ee 12, 20, 36 

Guayainay ss en 4. 20 

Q 

quadrangularis, 
V erruca 

(Altiverruca) 14 93, 136, 137 
quinquedens, 

(GMOd: sees = 41, 42, 43, 45, 
56, 59 

R 

Rachycentron canadum _ 36 

radula var., 

iRentalasm(s = 25 
rathbuniana, 

VF erruca 

(Altiverruca) __... 13 8, 69, 90, 92- 
93 136,137 

rectum, 

Megalasma 

(Glyptelasma) By 9, Silesy: 57, 

128 
Rede @rapye= a. anaes 84 
RedigS cage = ses eee 8, 61, 81, 38 
reginae, 

Conoiulagy ne 325335 
regius, 
a DG — 63 

Rhodemisland= === 15535 
Blockelsland) 22 35 
IN(Givy) DO Gg eee 15 

Rhynchonella psittaca ___ 82 
rissoanus, 
Ciera sp ees 35 
Oot ere es 32 

robusta, 

Maunidopsts: 2 101 
rotunda, 

VEO) | ale Ee a eth eee : 35 
Royal Scottish Museum _ 48 

S 

saccutifera, 
OD en SS ee 32 

St Helena) == 2 16, 24, 33, 36 
St. Mary’s River _..___ 75 
St. Vincent-Pernambuco 

Cable. tea. asueben sae ce 75 
sapidus, 

Gallimectes se 62, 65 
S705 StU 71 15 
Sayl, 
INC DULUTH 5) eee 35 

Scalpellum giganteum 
Gruvell se eS. 48 
S. hendersoni Pilsbry ~ 71 
Da Scalpel ee 10 
So GUANA 2 82 
S. velutinum Hoek ___ 46, 47 

scalpellum, 

RQ NAT 10 
schoepfi, 
ZANE CT: Dee ee 35 

schroederi, 
Vind Gi Behe eae 102 

Scotland) #222 2t  Sagin. 6, 19, 20, 24, 
82, 83, 84, 91, 

100, 102, 138 

Butt of Lewiss SS 

153 



Orkney Islands 
Pleistocene 
St. Andrews 
Shapinsay —- 
Shetland [Zetland] _ 
Islands 
South Orkney Island —~ 
Unst Island 

sculpta, 
V erruca 

Scyramathia crassa 
Semicassis 
Senoclita fasciata 

Schumacher: === i 
sessilis?, 

Anatifa 
Siberia 
Sicily 

Ficarazzi 
Gravitelli 
Messina 

Middle Miocene 
Milazzo 
Palermo 
Pleistocene 
Rometta 
San Filippo 
Scoppo 

Singaporese = te a 
sinuata, 

Dichelaspis 

Octolasmis 
Sierra Leone 

Freetown 
Skagerrak Channel 
South Africa 

PANTO eS ty ees 
Buffalo River N. ie 
Cape of Good Hope _- 

Cape Point 
Capemliown: ==... = ; 

Durban 
Great Fish Point 

Hermanus 

Port Alfred : 

Saldhanaybayn = 

Sandbaai 

Simonstown 

INDEX 

20, 27, 101, 
102, 138 

83 

Tae} cul 

36, 83, 84 

58, 61, 66, 
130 
63 

20, 21, 31, 
149 
49 

16, 24, 30, 36 
Wael ial: 

28, 33, 36, 42, 
43,45, 46, 67 

41 
45 

16, 17, 19, 28, 
36 

42, 45 
17, 24, 43, 45, 

Table Bay 
Walvis Bay 

South Carolina 

Beaufort _— 
Edisto Island 
North Edisto River —~ 

Nonth Liles 
Rockville Sea Buoy 

South Atlantic Ocean 

Southern Atlantic Ocean_ 

Southern Ocean 

South Georgia Island 
South Korea 

Pusan 
South Pacific Ocean —___ 
South Sandwich Islands _ 

Southwestern Pacific 
Oceans =... Siw sees 

Spain 

Cabo Finisterre 

Cadiz 
Galicia 
Isla Alboran 
Santander 
Valencirar< 2:5. aaeees 

Spanish Sahara === 
VillasCisneros! == 

Sparre( 22.32 
speculigar, 

Cypsilurus — 
spinicarpus, 

Portunus 

spinifer, 
Munidopsis 

spirulicola, 
Pentalasmis te 

Spitzbergen [Sv albard] 
Islands* == Bate. 

Strait of Gibraltar. ant teat 
Strait of Malacca 

Halmaheira 
Straits of Fuca 

stella, 

Dichelaspis 
Octolasmis 

striata, 

Anatifa 
Clisia 

Lepas 
striatus, 

Galatheascus 15 

sirigosa, 
Galathea 

siroemia, 
Creusia 

21, 33 

65 
27 
48 
60 
65 
62 

8, 81, 83, 87, 

8, 22, 67 
_ 16, 24, 26, 27, 

30, 33 
16, 27, 30 

26, 33 
16 
16 
16 
27 

6, 21, 24, 36 
6 

83 

36 

65 

101, 108 

29 

14, 15, 81 
24 
22 
22 
18 

17, 

58 
58 

18 
80 
80 

98, 102, 103, 
138 

102, 103 

80 



INDEX 

Ochi hosta ae 80 
GOP CLI i ee 82 
VCR TACT ee 11 5, 6, 8, 69, 70, 

79-84, 134 
stromia, 
EOP OS) yer ae eS 79 

subcarinatum, 
Megalasma 
(Glyptelasma) _.. Br 750-515 52, 

128 
sulcata, 

VALI] ae 25 
LECPAS, pe ee ae 25 
Verruca 

(Altiverruca) __.. 12 = 87, 90, 135 
sulcatus, 

IPEMiQlasintss =e ee 25 
sultanus, 

Lernaeolophus 36 
superba, 

Bathyrectess == 59 
Silupseayen nae eee 28 
Sundamotra ites sens 17 
Swanilislands) 22 = 155,33,36 
Syviedemgeesstes ees sus mee rat 36 

Th 

“DEANS 10 = 22, 34, 36, 63 
Daito-zumay 22 
Gir in ee 22 
SLO ayes ee 36 
searhanratuy 2 22, 34 

Wianzanita (22s aide 49 
Dar-es-Salaam __..__ 49 

iarasovt, 
ATI Ne a ee 10 8, 84, 133 

tenutsculpta, 
BUTS Cee oe 68 

iexasie ease BA ee 1S 200270585 

60, 65 
ACINEH EN re (eee ee 22 

Butang Islands _.__. ee 22 
SENET a een eee 22 

Tomopagurus cokeri 
(Ela) ee ats ee 68 

Tortugaster fistulatus 
Nera dens 

Trichelaspis forresti 
Stebbing 

tricornis, 
Lactophrys 

trigona, 
DREh elas pis 22 
Octolasmis : 

Trilasmis kaempferi 
Darwin __ 

15 98, 100, 138 

56 

35 

61 
62 

10 
Trilasmis (Poecilasma) i. 
crassum (Gray) 43 

T. (P.) kaempfert ina- 
equilaterale Pilsbry 40, 42 

trilineata, 
Paming =a 35 

trituberculatus, 
Portunus Eee Weees ee 67 

Tubularia indivisa 82 
LOE ARTS a 23 
typhla, 

Bathy plac) = an 42, 43 

U 

uncus, 
Octolasm(s5 = 6 8, 61, 67, 129 

unifasciatus, 

Hyporhampus 36 
Upper Miocene __......__ 6 
Upper Pliocene = 6, 84 
Uruguay, == ea BE 93 

Punta del Este 93 
USSR 

(Union of the Soviet 

Socialist Republics) 34, 81 
Murmansk _.._ 34 

Vv 

vaillanti, 

Dichelaspis 61, 66 
Octolasmis 62 

velutinum, 
CAI Peliitty = — anes 46, 47 

Venezuela E15 521305316 
an Guaina 36 

Verruca alba Pilsbry _8 8, 69, 70-71, 
131 

V’. alba barbadensis 
Pilsbry 2 2 88 72st 
V. alba caribbea 
Pilsbry: 2 =) eee. 8 Sy (ay ULSi| 

Verruca, 
Balanus make 80 

Verruca calotheca 
Filsbrya ee ae 8 8, 69, 70, 72- 

135 Ty ASL 
V’. calotheca flavidula 
Pilsbry, =e tN 9 8,9, 69, 70, 

74-75, 132 
VY’. calotheca heteropoma 
Rils bygones eee 9 8, 69, 70, 75- 

76, 132 
V. capsula Hoek _....__ 98 
V’. entobapta Pilsbry _9 8, 69, 70, 76- 

Uthy EY? 
V’. floridana Pilsbry 10 8, 69, 70, 77- 

795133 
V. halotheca Pilsbry __ 69, 70, 98 
V. linearis Gruvel —___ 98 

verruca, 
BG i ee eas 80 

155 



INDEX 

Verruca magna Gruvel — 98 
V. nexa Darwin __10 8, 69, 79, 133 
V. nexa alba Pilsbry — 70 
V. sculpta Aurivillius — 97 
VSP ee 4, 69, 70 
V. stroemia 
(Mialier)) 2. ears 11 5, 6, 8, 69, 70, 

79-84, 134 

V. tarasovi Zevina _10 8, 84, 133 
V. xanthia Pilsbry _11 8, 69, 70, 75, 

84-86, 134 

V. xanthia insculpta 
Pilsbrya 

Verruca (Altiverruca) 
bicornuta Pilsbry __11 8, 69, 70, 86- 

87, 90, 134 

11 8, 73, 86, 134 

V. (A.) darwini 
Ssbiy eee 12. 8, 69, 70, 87, 

88-89, 90, 135 

V. (A.) gibbosa 
Woek. (23242 See 12 8, 84, 87, 89- 

F135 

V. (A.) hoeki 
rls bry ee 13 8, 69, 70, 91- 

92,136 

V. (A.) mitra Hoek 12 90, 135 
V. (A.) quadrangularis 
Hoek? 2 se ee _14 93,136 
V. (A.) rathbuniana 
12 T|o yas gears i eee 13 8, 69, 90, 92- 

93,136, 137 

V.(A.) sulcata 
Hoek 

Verruca (Cameraverruca) 
euglypta Pilsbry _— 13 8, 69, 70, 94- 

96, 136 

87, 90, 135 

Verruca (Metaverruca) 
coraliophila Pilsbry 13 8, 96-98, 136 

virgata, 
Brana = ae 35 
SEBS) ees een nL 34 

virgatum, 
Conchoderma 3 7, 23, 32, 34- 

37, 126 
Virginelslands) == —— 15, 20 

Stawibhomase === ze 15 
Virginia, 2 aes 20, 27, 41, 

125 
Cherrystone = 20, 125 
Chincoteague ___.___. 20, 27 
Hampton Roads ____ 41 
Smiths Island) === 20 

vitata, 
CINCTAS tts eee ate 35 

vitrea, 
Anatifera seat 29 
Pentalepas __- 29 

Voluta dohrni [Scaphella] 78 

WwW 

Wiashine ton 18 
West Germany _ 16, 20; 24,30; 

83 
Helgoland Island —— 16, 20, 24, 30, 

83 
West Greenland —_______ 33 
Wresteindies 22 ee 6, 7, 8, 11520; 

24, 37, 38, 39, 
48, 57, 79, 98 

ihobagon island = 15 
Western Africa _______. 10, 16, 21, 30, 

31, 36 
Dakar (ee ee 21 
Fernando Poo Island ~ 21 
Senegal [Sénégal] ~~ 10, 16, 21, 30, 

31, 36 

Cambérene = 31 
Gorée 10, 21, 36 
Gorée Beach - 3 30, 31 
Vote beach === Zia 

Western Atlantic Ocean. 5-8, 15, 24, 
27, 30, 32-35, 
41, 45, 46, 51, 
52, 59, 60, 65, 
753 Sl Sono as 

101 
Western Pacific Ocean _ 17, 34, 36 

Chatham Island —__- 17, 34 
Windward Islands — 10; 15.72;76 

Grenada’ 22. es 72 
Martinique —. a 15 
St. Lucia Island _ EL 76 
St. Vincent Island _ es 76 
St. Vincent Passage __ 76 

x 
xanthia, 

Verruca — 11 8, 69, 70, 84- 
86, 134 

xanthia insculpta, 
V erruca VT S75) 86-9134: 

Z 

Zanclean Stage _ : 83 
Zanclean (Plaisancian) 
Stave, = ee 24 

anziban ees 21, 43, 68 
Zanzibar Island - = 43 

156 





+ 



PREPARATION OF MANUSCRIPTS 

Bulletins of American Paleontology currently comprises from four to six 

separate monographs in two volumes each year. The Bulletins are a publication 

outlet for significant longer paleontological, paleoecological and biostratigraphic 

monographs for which high quality photographic illustrations are a requisite. 

Manuscripts submitted for publication in Bulletins of American Paleontology 

must be typewritten, and double-spaced throughout (including direct quotations 

and references). All manuscripts should contain a table of contents, lists of 

text-figures and/or tables, and a short, informative abstract that includes names 

of all new taxa. Format should follow that of recent numbers in the series. All 

measurements must be stated in the metric system, alone or in addition to the 

English system equivalent. The maximum dimensions for photographic plates are 

114 x 178 mm (4%4” x 7”: plate area is outlined on this page). Single-page 

text-figures are limited to 108 x 178 mm (4%4” x 7”), but arrangements can be 

made to publish text-figures that must be larger. Any lettering in illustrations 

should follow the recommendations of Collinson (1962). 

Authors must provide three (3) copies of the text and two (2) copies of 

accompanying illustrative material. The text and line-drawings may be repro- 

duced xerographically, but glossy prints at publication scale must be supplied 

for all half-tone illustrations and photographic plates. These prints should be 

clearly identified on the back. 

All dated text-citations must be referenced, except those that appear only 

within long-form synonymies. Additional references may be listed separately 

if their importance can be demonstrated by a short general comment, or in- 

dividual annotations. Citations of illustrations within the monograph bear initial 

capitals (e.g., Plate, Text-figure), but citations of illustrations in other articles 

appear in lower-case letters (e.g., plate, text-figure). 

Original plate photomounts should have oversize cardboard backing and 

strong tracing paper overlays. These photomounts should be retained by the 

author until the manuscript has formally been accepted for publication. Explana- 

tions of text-figures should be interleaved on separate numbered pages within 

the text, and the approximate position of the text-figure in the text should be 

indicated. Explanations of plates follow the Bibliography. 

Authors are requested to enclose $10 with each manuscript submitted, to 

cover costs of postage during the review process. 

Collinson, J. 

1962. Size of lettering for text-figures. Jour. Paleont., v. 36, p. 1402. 





) “ MUS. COMP. ZOOL 
2 / BE: LIRR A rey 

f) 

BULLETINS 2Aware 
UNIVERS! ry 

OF 

AMERICAN 

PALEONTOLOGY 
(Founded 1895) 

Vol. 76 

No. 307 

TREPOSTOMATOUS BRYOZOAN FAUNA FROM THE 
BELLEVUE LIMESTONE, UPPER ORDOVICIAN, 

IN THE TRI-STATE AREA OF 
OHIO, INDIANA AND KENTUCKY 

By 

Raman J. SINGH 

Northern Kentucky University 

Highland Heights, Kentucky 41076 

1979 

Paleontological Research Institution 

Ithaca, New York 14850 U. S. A. 



PALEONTOLOGICAL RESEARCH INSTITUTION 

Officers 

PRESIDENT Bie ce Sd ee Ree ee So Me Sees eee DUANE O. LERoy 

WICE=PRESIDENT 22 2.9 or ee ORNL OE 

SECRETARY) oes = ot Me a ee ee eee PHILip C. WAKELEY 

ASSISTANT SECRETARY 2.2 = SREBECCAMOSBEIARBIS 

SIS ASURER ree oe 0c als TN ate 2 A ee __ERNESTINE Q. WRIGHT 

ASSISTANT. TREASURER =... -.-—— KATHERINE VO Wise AL MER 

DIRECTOR) 22) 258 2 8 ee ee eee Ee PETER eee 

DIRECTOR EMERITUS: 222 KATHERINE Ve VV EAL MER 

EGAT (COUNSEL, 22 22 2 8 eT ARMOND SaaS 

Trustees 

WarREN O. AppicoTT (1978-1981) Bruce A. MAstTers (1979-1983) 
Bruce M. BELL (1978-1981) Grover E. Murray (1978-1981) 
RuTH G. BROWNE (1976-1980) WILLIAM A. OLIVER, JR. (1976-1980) 
KENNETH E. CASTER (1979-1983) KATHERINE V. W. PALMER (Life) 
Joun L. Cisne (1978-1981) JouHN PojeTa, Jr. (1979-1983) 
REBEcCA S. Harris (Life) RAYMOND VAN HoutTTE (1979-1983) 
DUANE O. LERoy (1978-1981) PHILIP C. WAKELEY (1976-1980) 

ERNESTINE Q. WRIGHT (1976-1980) 

In memory of 

MARGARET C. HEROY 

Trustee 1975-1979 

BULLETINS OF AMERICAN PALEONTOLOGY 

and 

PALAEONTOGRAPHICA AMERICANA 

PrTEer.R: HOOVER qce =e 28 ee a 

Reviewers for 1979 

Pau. K. BIRKHEAD A. Myra KEEN 
T. CRONIN Davip L. Pawson 
J. Wyatt DuRHAM CoLin W. STEARN 
D. EcHOoLs NorMAN E. WEISBORD 

V. A. ZULLO 

A list of titles in both series, and available numbers and volumes may be 
had on request. Volumes 1-23 of Bulletins of American Paleontology have been 
reprinted by Kraus Reprint Corporation, Route 100, Millwood, New York 10546 
USA. Volume 1 of Palaeontographica Americana has been reprinted by Johnson 
Reprint Corporation, 111 Fifth Ave., New York, NY 10003 USA. 

Subscriptions to Bulletins of American Paleontology may be started at any 
time, by volume or year. Current price is US $25.00 per volume. Numbers of 
Palacontographica Americana are priced individually, and are invoiced 
separately on request. Purchases for professional use by U.S. citizens are tax- 
deductible. 

for additional information, write or call: 

Paleontological Research Institution 

1259 Trumansburg Road 

Ithaca, NY 14850 USA 



The Paleontological Research Institution 

acknowledges with special thanks 

the contributions of the following individuals and institutions 

PATRONS 

($1000 or more at the discretion of the contributor) 

ARMAND L. ApAmMs (1976) 

James A. ALLEN (1967) 

AMERICAN OIL COMPANY (1976) 

ATLANTIC RICHFIELD CoMPANY (1978) 

Miss ErTHer Z. BaILey (1970) 

CurisTINnA L. BALK (1970) 

Mr. & Mrs. KENNETH E. Caster (1967) 

CHEVRON Oi, Company (1978) 

Exxon Company (1977 to date) 

Lots S. FOGELSANGER (1966) 

GuLF O11 CorPOoRATION (1978) 

Merrini. W. Haas (1975) 

Miss REBECCA S. Harris (1967) 

RoBerT C. HoERLE (1974-77) 

RIcHARD I. JOHNSON (1967) 

J. M. McDonatp FounpbaTIon (1972, 1978) 

Mosit O1t Corp. (1977-1979) 

N. Y. STaTE ARTs Counc (1970, 1975) 

KATHERINE V. W. PALMER (to date) 

CASPER RAPPENECKER (1976) 

Mrs. CuyLer T. RAWirINs (1970) 

Texaco, Inc. (1978) 

UNITED STATES STEEL FOUNDATION (1976) 

Mr. & Mrs. Pattie C. WAKELEY (1976 to date) 

INDUSTRIAL SUBSCRIBERS 
(1979) 

($250 per annum) 

Amoco ProDUCTION CoMPANY 

ANDERSON, WARREN & Assoc. 

ATLANTIC RICHFIELD COMPANY 

Cities Service CoMPANY 

Exxon PRODUCTION RESEARCH COMPANY 

Exxon Company, U.S.A. 

MoBIL EXPLORATION AND PRODUCING SERVICES 

SHELL DEVELOPMENT COMPANY 

SUSTAINING MEMBERS 

(1979) 
($75 per annum) 

Mrs. AND Mrs. JoHN Horn 

TOMPKINS COUNTY GEM AND MINERAI. CLUB 

(continued overleaf) 



LIFE MEMBERS 

($200) 

R. TucKER ABBOTT 

ARMAND L. ADAMS 

JAMEs E. ALLEN 

ETHEL Z. BAILEY 

CHRISTINA L. BALK 

RoBERT A. BLACK 

Hans Botti 

RuTH G. BROWNE 

ANNELIESE S. CASTER 

KENNETH E. CASTER 

Joun E. DuPont 

ARTHUR N. DUSENBURY, JR. 

CAROLINE H. KIERSTEAD 

CeciL H. KINDLE 

Mary ETHEL KINDLE 

Jirt Kriz 

Hans G. KUGLER 

EGBERT G. LEIGH, JR. 

DoNALp R. Moore 

SAKAE O’HARA 

KATHERINE V. W. PALMER 

SAMUEL T. PEES 

JoHN POojeETA, JR. 

DonaLpD E. RANSOM, JR. 

R. H. FLowER 

Lots S. FoGELSANGER 

A. EUGENE FRITSCHE 

ERNEST H. GILMOUR 

MERRILL W. HAAs 

REBECCA S. Harris 

JouHN B. HARTNETT 

RoBERT C. HOERLE 

F. D. HoLLAnp 

RICHARD I. JOHNSON 

PETER JUNG 

CASPER RAPPENECKER 

Mrs. CuyLeR T. RAWLINS 

ANTHONY REso 

ARTHUR W. ROCKER 

JUDITH SCHIEBOUT 

Davw H. STANSBERY 

HARRELL L. STRIMPLE 

EmiLy H. VoOKEs 

Harotp E. VoKES 

CHRISTINE C. WAKELEY 

PuiLtip C. WAKELEY 

NORMAN E. WEISBORD 

Membership dues, subscriptions, and contributions are all important 
sources of funding, and allow the Paleontological Research Institution to 
continue its existing programs and services. The P. R. I. publishes two 
series of respected paleontological monographs, Bulletins of American 
Paleontology and Palaeontographica Americana, that give authors a 
relatively inexpensive outlet for the publication of significant longer 
manuscripts. In addition, it reprints rare but important older works 
from the paleontological literature. The P. R. I. headquarters in Ithaca, 
New York, houses a collection of invertebrate type and figured speci- 
mens, among the five largest in North America; an extensive collection 
of well-documented and curated fossil specimens that can form the basis 
for significant future paleontologic research; and a comprehensive 
paleontological research library. The P. R. I. wants to grow, so that 
it can make additional services available to professional paleontologists, 
and maintain its position as a leader in providing Resources for Paleon- 
tologic Research. 

The Paleontological Research Institution is a non-profit, non-private 
foundation, and all contributions are U. S. income tax deductible. For 
more information on P. R. I. programs, memberships, or subscriptions 
to P. R. I. publications, call or write: 

Peter R. Hoover 

Director 

Paleontological Research Institution 
1259 Trumansburg Road 

Ithaca, New York 14850 U. S. A. 
607-273-6623 



BREE UNS 
OF 

AMERICAN 

PAERONTOLOGY 
(Founded 1895) 

Vol. 76 

No. 307 

TREPOSTOMATOUS BRYOZOAN FAUNA FROM THE 
BELLEVUE LIMESTONE, UPPER ORDOVICIAN, 

IN THE TRI-STATE AREA OF 
OHIO, INDIANA AND KENTUCKY 

By 

Raman J. SINGH 

Northern Kentucky University 

Highland Heights, Kentucky 41076 

November 29, 1979 

Paleontological Research Institution 

Ithaca, New York 14850 U. S. A. 



Library of Congress Card Number: 79-91918 

Printed in the United States of America 

Arnold Printing Corporation 

Ithaca, New York 14850 



CONTENTS 

Page 

AN VKSRENS se a a ee re 161 

LAT OWS ONG UY ELKO) 6s ee OI po a eS ee 161 

ANGST GAGGIA, ees eee ee ee 163 

Collectin peal’ o call rte sje ea ee ee _ 164 

Ab breviationsToteRepositorics == sees ae eee 8 eee 165 

WincinnatiannStra clot ap yz eee eee ae ee ee 165 

ster elllev,wemlimres ton cent vereeecrene mene ree eee Oe ee ees 167 

Distributions otethey bellevue eb cd seen ee ee eee 169 

Niatunesotethesbellevuwen [oun esto ces ee 171 

The Integrate and Amalgamate Wall in Trepostomes __...__»_>__E 174 

Intengrate. and) Amalgamate Appearance) = 2 eee 180 

Natunmesote thes amin ae esas se Set ee 182 

Obsenvationszotsythes Median) Ioine: eee 182 

Monticules: ——" Folymorphs in) irepostomes = ee ee 183 

SED ET RR eS eae eel ee eee eee oe eee ee eee 185 

SHOSUMAS) LO oyniwal loys ee ee ee ee ee 187 

Description Hormat = Se gasN coh te Oe AE a se ieee eee 188 

SY SCOMAATECS) een eeeene 2 ORES ays Ea Ee a Ee ee ees eee 189 

Gems Zi aero When, We 189 

Genus MarpstoggOlice WMS el AYA 195 

Genus, bythopora Mullervand Dyer 1878) sae 202 

Genus Dekayia Milne-Edwards and Haime, 1851 206 

Genuspiicier.otgy pa aNichols onal i7,9 eee ae 210 

Gemma Jelonoonrsyne \Wihevely, WSS). nee 215 

Genus Monitculpora dOrbigny,. 1849" 221 

Genus: Parvovalloporaiens Sens 2. oa ee ee 226 

(GenusePerooporaeNicholsonts lS 81g ees en 234 

GenuspAriplexcop ora (se) Olli chi 1 S Seen ee 240 

INGkonenCESee Cite. eke uses 2 Ate Se Pe ere aR Ae eS ee 243 

Platess 24 to22 et a: A ee Bias De a Sh pa eh ai hes Eee ee SOS 249: 



LIST OF TABLES 

Table Page 

1. Distribution and Abundance of Trepostome Species in the Bellevue — 190 

2. Quantitative data, Amplexopora cingulata —_———_-____---__--—___- = 191 

3. Quantitative data, Amplexopora robusta — eee m1 94: 

4, Quantitative data, Batostomella gracilis _-—-. —_ ____ ee 199 

5. ‘Quantitative data, Bythopora dendrina 2 eee 205 

6.) Quantitative data, Dekayia aspera, eee 208 

7. (Quantitative data, Dekayta pelliculata eee = PAG 

8. Quantitative data, Heterotrypa frondosa ———__________________ =e213) 

9. Quantitative data, Wetcroirypa solittania -— — EEE 216 

10.) (Quantitative data, Lonny ia 0 ————————————— 218 

11. Quantitative data, Homotrypja obliqua —~.__ e = 220 

12. Quantitative data, Monticulipora mammulata — ~~ ~~ 224 

135) Quantitative data, Parvohallopora 7amosa) 231 

14. Quantitative data, Parvohallopora laevigata, n. sp. ——— ~~ 235 

15. Quantitative data, Peronopora decipiens 237 

16. Quantitative data, Peronopora dubia _. = eee 239 

17. Quantitative data, Amplexopora (?) filiasa —.—._______ 242 



TREPOSTOMATOUS BRYOZOAN FAUNA FROM THE 
BELLEVUE LIMESTONE, UPPER ORDOVICIAN, 

IN THE TRI-STATE AREA OF OHIO, 
INDIANA AND KENTUCKY 

Raman J. SINGH 

Northern Kentucky University 

Highland Heights, Kentucky 41076 

ABSTRACT 
Ten genera of trepostomatous Bryozoa, of which one (Parvohallopora: 

type species Monticulipora ramosa d’Orbigny), is new, are described and 
illustrated. The 16 species included, of which one is new, are: Amplexopora 
cingulatag Ulrich, A. robusta Ulrich; Batostomella gracilis (Nicholson) ; Bytho- 
pora dendrina (James); Dekayia aspera Milne-Edwards and Haime, D. 
pelliculata Ulrich; Heterotrypa frondosa (d’Orbigny), H. solitaria Ulrich; 
Homotrypa curvata Ulrich, H. obliqua Ulrich; Monticulipora mammulata 
d’Orbigny; Parvohallopora ramosa (d’Orbigny), P. laevigata, n. sp.; Perono- 
pora decipiens Rominger, P. dubia Cumings and Galloway and Amplexopora 
(?) filiasa (d’Orbigny). An attempt is made to establish the morphological 
concept of Batostomella gracilis, the type species of Batostomella, and Monti- 
culipora ramosa, because the type material is not available. The generic assign- 
ment of Amplexopora (?) filiasa is tentative; forms referred to this species 
are peculiar in the absence of zooecial bend and presence of many cycles (non- 
overgrowth) of endozone and exozone within a zoarium; a new generic name 
for the species would be in order but is deferred because the original types 
have not been traced. 

A description format is suggested for the qualitative features of the trepo- 
stomes. This gives a three-dimensional picture of a zoarium and should be 
understood better than the separate descriptions of the tangential and longi- 
tudinal orientations given by many contemporary workers. 

Monticules, including maculae of some authors, are composed of zooecia, 
megazooecia, mesopores, thicker walls and irregular wall laminae, either singly 
or in various combinations. Monticules are here suggested to be polymorphic 
in the trepostomes. 

The integrate and amalgamate concept as used morphologically in the 
trepostomes is confusing and unnecessary. Nature of the wall laminae in longi- 
tudinal orientations is described as: (1) convex; (2) angular; (3) convex or 
angular with concentrations of darker material, either in zooecial boundary 
zone or proximal parts of laminae; or (4) abutting at sharp angles along a 
thin, dark, granular layer. Forms with the last laminar arrangement may be 
genetically distinct. The dark layer is not, as has been commonly supposed, an 
optical effect produced by sharply-bending laminae. In many instances, laminae 
are darker where they are not bent sharply. Microchemical analysis and elec- 
tron-probe investigations are needed to further evaluate the morphology of 
the wall. 

An analysis of the original definition by Nickles and subsequent authors 
validates the Bellevue Limestone as a rock-stratigraphic unit. Other alleged 
biostratigraphic units of the Cincinnatian need to be similarly analysed before 
they are replaced. The section in the Bellevue Hill Park, Cincinnati, Ohio, is 
the type section. Nickles, in characterizing the Bellevue as “Monticulipora 
molesta beds” probably erred by misidentifying the abundant Heterotrypa 
frondosa: M. molesta Nicholson is actually a Peronopora. 

INTRODUCTION 

The classic exposures of Upper Ordovician rocks around Cincin- 

nati, Ohio and into southeastern Indiana and northern Kentucky, 

have been the subject of intensive investigations for over a century. 
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The abundant well-preserved and diverse fauna of brachiopods, pre- 

dominantly trepostome bryozoans, cephalopods, pelecypods and 

others have been the target of many workers. The steady refinement 

of taxonomic procedures and methods of investigation and illustra- 

tion has been applied to some of the above groups in many recent 

works. 

Ironically, trepostome bryozoans, second in abundance only to 

the brachiopods, have been neglected by most recent workers. Per- 

haps this is because of the time-consuming study they require. 

The discriminating use of acetate replicas (“peels”), which can 

be prepared several times faster than thin-sections, should give more 

impetus to the study of trepostome bryozoans (See Boardman and 

Utgaard, 1964, for details on peel preparation). 

The stratigraphic relationships of the monotonous-appearing, 

flat-lying limestones and shales that make up the Cincinnatian 

Series are far from clear. The nomenclature seems to have progressed 

from the original “Blue Lime” for the entire series through the 

creation of many subdivisions to a more recent lumping trend. The 

validity of many new formational and lower category names that 

seem to follow state lines has not been demonstrated. Facies rela- 

tionships are still poorly understood throughout the Cincinnati Arch 

region. 

This work is a comprehensive study of the trepostomatous 

bryozoan fauna of a small stratigraphic interval. The Bellevue 

Limestone is ideal because of its easy identification and consistent 

nature in the field. 

Ten genera, one new, and 16 species, one new, are described 

from a study of over 2,000 “peeled” (acetate replicas) and thin- 
sectioned zoaria. High interzoarial variability in both qualitative 
and quantitative features is noteworthy. 

Parvohallopora ramosa and Batostomella gracilis are the pre- 

dominant ramose forms: Heterotrypa frondosa is the predominant 

frondose form. Monticulipora mammulata represented by both fron- 

dose and ramose zoaria is rare at all localities. Both conspecific and 

interspecific incrustations are common; as many as four conspecific 
overgrowths have been observed in Homotrypa. 

Many incrustations are separated by detrital material that 

covered the patches of dead zooids on a zoarium; in some cases this 
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material covers the entire zoarium. This clearly indicates a slow 

deposition rate. The remarkable preservation of the external features 

of all zoaria suggests minimal transport from their life habitat, and 
qualifies the fauna as an autochothonous assemblage. 

The total stratigraphic range for species described here can be 

determined only by further work in the Cincinnatian. 
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and helped in the layout of plates, while pursuing her own graduate 
studies. 

Despite all the help which I have received, I alone must take 
responsibility for the accuracy of what follows. 

COLLECTING LOCALITIES 

1. Bellevue Hill Park, Cincinnati, Ohio. The bluffs on the south side of the 
park are accessible from the entrance to the park on Ohio Avenue and also 
from the sharp bend in Clifton Avenue. Fairview, Bellevue (22 feet thick 
[6.7 m]), and Corryville. 

2. Fairview Park, Cincinnati, Ohio. The bluffs on the southwest side of the 
park are accessible from the main entrance to the park on McMillan Street. 
Fairview, Bellevue (20 feet thick [6.1 m]), and Corryville. 

3. Muddy Creek, Cincinnati, Ohio. Outcrops along the creek. Accessible from 
Muddy Creek Road which runs alongside the creek. Addyston, Ohio- 
Kentucky Quadrangle. Fairview, Bellevue (18 feet thick [5.5 m]), and 
Corryville. 

4. Harrison Road, Cincinnati, Ohio. Road cut on the northeast side, about 
0.25 mile [0.4 km] northwest from junction with Simonson Road. (Near 
9103 Harrison Road.) Addyston Quadrangle. Fairview, Bellevue (about 
10 feet thick [3.1 m]). 

5. Buell Road, Fairfield, Ohio. Road cut about 0.75 miles [1.2 km] south of 
junction of Buell and Crest Roads. This locality is about 8 miles [12.8 km] 
south of Hamilton, Ohio. Greenhills Quadrangle. Bellevue (approx. 5 feet 
thick [1.5 m]). 

6. Tanner’s Creek, Weisberg, Indiana. About 32 miles [51.5 km] west of Cin- 
cinnati, Ohio, between Manchester and Harmon’s Station. Cuts also along 
the road that for short distance parallels the railroad tracks. Locality as 
described by Cumings and Galloway (1913). 

7. Rising Sun, Indiana. Cuts along Highway 56, 3 miles [4.8 km] southwest 
of Rising Sun. Bellevue is badly weathered; its estimated thickness is about 
8 feet [2.5 m]. 

8. Florence, Kentucky. Near the Florence exit from Interstate Route 75; the 
road-cut is along Pleasant Valley Road, about 2,000 feet [0.6 km] north- 
west of Sugartit, south of the radio tower. Bellevue (about 12 feet thick 
[S7emill)) 

9. Bedford, Kentucky. Road-cuts on U.S. 42, road ascends west bluff of Ken- 
tucky River valley. 2.3 miles [3.7 km] east of Bedford, Trimble County, 
southwest of Carrollton, Kentucky; just across Hardy Creek. Bellevue 
(about 22 feet thick [6.7 m]). 

10. Maysville, Kentucky. Road-cuts on U.S. 62-68, 1.5 miles [2.4 km] southwest 
of Maysville, Mason County. Locality is Stop 6 in GSA Guidebook for 
Cincinnati meeting (Schmidt ef al., 1961, p. 276, fig. 13). For more details, 
see Peck, 1966. 

11. Georgetown, Ohio. Road-cuts on Highway 125, just south of its junction 
with 221. A rather complete section of the Cincinnatian series is exposed 
here. Bellevue (about 32 feet thick [9.8 m]). 

12. Stonelick Creek, Owensville, Ohio. Stream exposures off Highway 131, three 
miles [4.8 km] north of Owensville, Clermont County. This is a famous 
locality for some rare Upper Ordovician fossils. Bellevue (about 18 feet 
thick [5.6 m]). 
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ABBREVIATIONS OF REPOSITORIES 

MCZ Museum of Comparative Zoology, Harvard University, 

Cambridge, Massachusetts. 

ve University of Chicago, Chicago, Illinois. 

UCM Department of Geology Museum, University of Cincin- 

nati, Cincinnati, Ohio. 

UMMP University of Michigan Museum of Paleontology, Ann 
Arbor, Michigan. 

USNM National Museum of Natural History (formerly United 

States National Museum), Smithsonian Institution, 

Washington, D.C. 

CINCINNATIAN STRATIGRAPHY 

The Cincinnatian strata exposed so well in and around Cin- 

cinnati, Ohio, have become established as the North American 

standard section of the Upper Ordovician. These strata superficially 
appear as a monotonous sequence of alternating shales and lime- 

stones, but bear a diverse, well-preserved fauna. Because of this, they 

have traditionally been studied more extensively paleontologically 

than lithologically. The names of several formations and members 

recognized in the area were applied by earlier workers to supposedly 

equivalent rocks in Indiana, Kentucky, and even Tennessee. 
Renewed interest in the tri-state area is resulting in reevaluation 

of traditional concepts. The major impetus has been given by the 

reports by the American Commission on Stratigraphic Nomencla- 
ture and ultimately its Code (A.C.S.N., 1961). The major emphasis 

has been on the acquisition of pee oleh, wrecleered “non-paleonto- 
logic” information. The application of the concepts of lithostrati- 
graphy to these strata, until recently allegedly divided on the basis 
of fossils alone (hence biostratigraphic units of the modern usage), 

was inevitable. 

For a pre-Commission summary of the Upper Ordovician strati- 

graphy see Nickles (1902, pp. 52-60), Cumings (1908, 1922), 
Cumings and Galloway (1913), and Fenneman (1916). Weiss and 

Norman (1960b) tabulated the complete history of the Cincinnatian 

stratigraphy. 
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Gustadt (1958) was perhaps the first post-Commission worker 

to re-evaluate the Upper Ordovician stratigraphy of the area. He 

summarized the Cincinnatian stratigraphy in the eastern interior 

region and concluded that the formations assigned to the Cincin- 

natian Series are “actually biostratigraphic zones” (p. 513). Weiss 

and Norman (1960a), Weiss (1961), Weiss and Sweet (1962, 

1964), Weiss, et al. (1966), Scotford (1965), Ford (1967, 1968) and 

Osborne (1968) in Ohio; Weir, et al. (1965), Peck (1966) in Ken- 

tucky; and Brown and Lineback (1966), Brown and Anstey (1968) 

and Anstey and Fowler (1969) in Indiana, are some of the works 

concerned with lithostratigraphic reappraisals. 
Contrary to the general misconception, the original definitions 

of the Cincinnatian members and formations are not solely based on 

faunal descriptions; lithologic characters of each member were also 
described (e.g., Nickles, 1902). Admittedly, in some, there is a 

discrepancy of a few feet between lithologically-determined boun- 
daries and the range of “diagnostic” fossils, in some Cincinnatian 
stratigraphic units. Clearly for a lithologically-based stratigraphy 

some redefinition is in order. Current stratigraphic revisionist 

activity, in an attempt to map these rocks in the tri-state area solely 
using lithologic criteria for formational identifications, has in some 

instances disregarded the traditional Cincinnati-based names, dis- 
counting them as wholly biologically determined and hence not ac- 
ceptable. Hence a series of largely duplicate names in the strati- 

graphic literature and the long-standing standard Cincinnati column 
is being supplanted by type sections elsewhere. In one strange exam- 
ple, the Bellevue Limestone was redefined as a lithostratigraphic 
unit and assigned a new type section on a steep hill near the extant 

original type section in Bellevue Hill Park. Less confusion would 

result if refinement and redefinition of the long-standing “forma- 

tions” and “members”, rather than their arbitrary abandonment, 

had occurred. 

The relationships of the many new formations and members 

being introduced in the tri-state area are rather unclear. Some of 

these units are: Grant Lake Limestone, Bull Fork Formation, (Peck, 

1966, in the Maysville, Kentucky area), Calloway Creek Limestone, 

Ashlock Formation, and Drakes Formation (Weir, et al., 1965, in the 

south-central Kentucky area), and Dillsboro Formation (Brown and 
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Lineback, 1966, in Indiana; as defined this unit includes most of the 
Maysville Group). 

The stratigraphic framework for the Upper Ordovician in the 

tri-state area neither universally comprehensible nor accepted. A 

clearer understanding of the stratigraphy of the Cincinnatian must 

await syntheses designed to clarify the temporal and spatial rela- 
tionships of the strata. These studies require lithologic and pale- 

ontologic data. The resulting meaningful and tested facies model is 

yet to come. 

Tue BELLEVUE LIMESTONE 

Nickles (1902, p. 82) chose an old quarry site in the bluff at 

the bend in Clifton Avenue, Cincinnati, Ohio (just under the 

Bellevue House, a one-time landmark, now the site of Bellevue Hill 

Park) to define the Bellevue or “Monticulipora molesta” beds, as 

follows: 

Overlying the quarry layers Fairmount limestone, or “Hill Quarry Beds” is a 
smail series of beds of rather shelly limestone, thinner than those below and 
harder, which the eye readily distinguishes as quite different from the layers 
below .... these layers project out boldly near the top of the bluff, above the 
strata of the Fairmount beds. The beds are almost a mass of bryozoa and 
hence contain few other fossils. The Monticulipora molesta which, if not 
restricted to these beds, at least here attains its maximum development in size 
and number, is one of the most characteristic of these bryozoa and has been 
chosen for the faunal designation. The thickness of these beds is about 15 feet. 

He went on to say: 

. Immediately above are about five feet considerably different lithologically 
and somewhat faunally, which we include in this subdivision. These upper layers 
are largely composed of single valves of and broken fragments of Rafinesquina 
alternata variety, though entire specimens are not common. The M. molesta 
occurs also in these layers, but has not been found in the next division. 

Evidently, Nickles did not define the lithologic limits of the 

“member” precisely. Later attempts to define the top and bottom 
of the Bellevue on a lithologic basis have resulted in various inter- 

pretations because of the latitude offered by the original definition. 
The confusion in defining the base of the Bellevue arises be- 

cause of the presence of a 2-3’ zone of fossil hash with thin irregular 
limestone beds overlain by a zone of calcareous shale about 6 feet 

thick. Whether or not to include these two zones in the Bellevue 

has been debated by later workers. 
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Kerr (1951, p. 102) expressed prevailing opinion about the base 
of the Bellevue beds: 

What is usually taken as the base of the Bellevue (and of the McMillan) is a 
coquinite bed comprised of the cemented valves of the brachiopod Rafinesquina 
alternata which are usually shingled in arrangement. 

Hyde (1959), noting the lack of persistence of the shingle zone 

and the fact that weathering of the overlying shale unit tends to 

cause the shingle zone to be covered, suggested that the “operational 
contact” between the Fairmount and overlying Bellevue be placed 

at the top of the shale unit. 

Caster, Dalvé, and Pope (1961) considered the base of the hash 

zone to be the contact between the Fairmount and the Bellevue and 

named this unit as the “Shingled Rafinesquina Zone.” 

Ford (1967, pp. 932-934) accepted the boundary proposed by 

Hyde. Although he realized that “the name Bellevue has both 

priority and currency”, he noted that “it is undefined as a rock 

unit.” With this basis he defined the new name, Bellevue Lime- 

tone, essentially in the concept of Hyde. He designated its type sec- 

tion in the cliff at the intersection of Rice and Gage Streets, Cincin- 

nati, Ohio. Osborne (1968, p. 2142) in his study of the bedrock 

geology of eastern Hamilton County, Ohio, accepted this new rock 
unit and its new type section designation. 

Ford’s new rock stratigraphic unit and his new type section 

designation are unacceptable, for the following reasons: 
Nickles (1902) introduced the name Bellevue or “Monticult- 

port molesta” beds as one of the six subdivisions of the Lorraine 

Group (Maysville). Each of these subdivisions had a geographic 
name and a fossil species name. For each subdivision he gave the 

distinctive lithologic features, including the much-used modern 

character of bedding properties. The diagnostic fossil commonly was 

an abundant species of trepostome bryozoan. 
The subdivision “Bellevue beds” was not meant to be only a 

biostratigraphic unit in the modern usage. A “bed” as used by 
Nickles is a rock-stratigraphic term in the modern usage. This 
character is emphasized by Nickles’ use of a geographic name as a 
prefix. 

The characterization of the Bellevue beds by the abundance of 

the trepostome bryozoan Monticulipora molesta is erroneous. Ironi- 
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cally, the species name applies to a Peronopora (Monticulipora 

molesta Nicholson 1881, is not a Monticulipora). The monticuli- 

poras of the Bellevue are referrable to M. mammulata (q.v.). But 

this species is not abundant in the Bellevue, in the original type 

area or elsewhere. Nickles relied on characters of external morphology 

to identify bryozoan specimens (1905), and in identifying Monti- 

culipora was probably misidentifying Heterotrypa frondosa. Homeo- 

morphy in the trepostomes is well documented. My studies of inter- 

nal morphology revealed only a few specimens of M. mammulata, 

compared to the abundance of Heterotrypa frondosa. It may be that 

a large number of specimens of M. mammudlata in the United States 

National Museum (National Museum of Natural History), al- 

legedly collected from the Bellevue by early workers, came from the 

overlying Corryville or the underlying Fairmount beds. Because all 

three are exposed at Fairview Park, Cincinnati, where most of the 

collections were made, and because the combined faunas mingle in 
talus, mislabelling of the horizon is possible. 

According to the Code of Stratigraphic Nomenclature 

(A.C.S.N., 1961, Art. 13, Remark h) the original type section can- 

not be changed. Ford, in his redefinition of the unit, did not demon- 

strate that the boundaries of his Bellevue Limestone were signi- 
ficantly different (he followed Hyde in eliminating the shale bed 

and the shingle zone from the base) from the original definition. The 

top of the Bellevue is gradational. The Code (Art. 19, Remark e) 

allows the same boundaries for the rock-stratigraphic and biostrati- 

graphic units. It follows that a type section for a rock-stratigraphic 
unit should suffice, since the Code does not specify type sections 
for biostratigraphic units. 

Therefore, the type section of the Bellevue Member (sensu 

Hyde) in Bellevue Hill Park, as designated by Nickles, is reinstated. 

The section chosen by Ford, about a mile from the original section, 

is on a steep bluff not as accessible for collecting. 

DIsTRIBUTION OF THE BELLEVUE BEDS 

The Bellevue is typically developed in the immediate vicinity 

of Cincinnati. Isolated outliers on the higher hilltops are more com- 

mon than continuous outcrops. The base of the Bellevue lies in the 
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escarpment on the north side of the Cincinnati Basin, between 720 
and 730 feet above sea level, and rises eastward and southwestward 

to about 800 feet above sea level. The Bellevue overlies the Miami- 

town shale (Ford, 1967, p. 931) which ranges in thickness from five 

feet in the vicinity of Clifton Hill, Cincinnati to 15+ feet near 
Miamitown, Ohio, thickening northwesterly. The base of the Bellevue 

is considered to be the first massive, fairly even-bedded gastropod 

(Lophospira, Cyclonema) limestone, commonly six or more inches 

thick. None of the limestone beds in the Miamitown shale exceed 

3-4 inches in thickness. 

The upper boundary of the Bellevue is gradational but seen 

only in rare complete sections. Some of these are Bellevue Hill Park 

(the type section), Rice and Gage Streets, Muddy Creek, and 

Hamilton and Ashby Roads (an abandoned quarry in an area now 
being rapidly built over). The Bellevue is gradational into the over- 

lying shales that comprise the Corryville beds of Nickles. The boun- 

dary is usually covered, and where the comparatively resistant 
Bellevue forms the tops of the hills, boundary definition is prob- 

lematic. Perhaps the remnant Bellevue is devoid of its easily erodable 

upper component in the outliers. 
The Bellevue Limestone is about 22-25 feet thick around Cin- 

cinnati. In the type section in Bellevue Hill Park, 22 feet of Bellevue 

strata were measured. Ford (1967) and Osborn (1968) measured 

25 feet of Bellevue strata in the Rice and Gage Street cut. The 

northernmost Bellevue outcrop measured and collected is exposed 

on Buell Road (locality 5) where it is about 6-8 feet in thickness. 

Ulrich and Bassler (1914) noted that no strata referable to Bellevue 

were traced around Hamilton, Ohio, which is about eight miles north 

of the Buell Road locality. The unit is about 50+ feet thick to the 
west, in the vicinity of Madison, Indiana. Foerste (1904, p. 89) 

measured 20-24 feet of Bellevue or “Platystrophia lynx beds,” near 

Madison, Indiana. Across the Ohio River in northern Kentucky, a 

maximum of 28 feet of Bellevue was measured and collected. The 

unit seems to disappear further westward in Indiana. 
Eastward and southeastward the Bellevue is traceable through 

the famous Stonelick Creek cuts, into the Georgetown, Ohio area 

and across the river around Maysville, Kentucky. In the Maysville 

area the typical lithology of the Bellevue is included in the Grant 
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Lake Limestone Formation (Peck, 1966). This formation is about 

114 feet thick in its type locality and is characterized by thin, irreg- 
ular, and rubbly-weathering beds which are resistant to erosion and 
form steep slopes. Peck (1966, p. B16, fig. 5) regarded its contact 

with the underlying Fairview Formation as transitional. The latter, 

as in Cincinnati, is composed of alternating planar beds of limestones 
and shales. The contact of the Grant Lake with the overlying Bull 

Fork Formation, which consists of alternating limestones and 

shales, is sharp in places (Peck, 1966, fig. 6). It may be that the 

Bellevue is a northwest tongue of the much thicker Grant Lake 
Limestone, as suggested by Ford, although Peck made no such sug- 
gestion. The descriptions of the Grant Lake Limestone by Peck do 

not clearly distinguish it from the Bellevue. Those two rubbly units 
with similar lithology are not duplicated elsewhere in the Cincin- 

natian section. It would seem most reasonable to give priority to 

the type area and the nomenclature applied there. Thus, the name 

Bellevue would be preferred to the Grant Lake Limestone of Peck. 

The Bellevue should not be abandoned solely because its thickest 

expression is not at its type section. 
The Bellevue Limestone was traced southward to a section 

near Pleasant Valley Road, Florence, Kentucky. Beyond this point 

the typical lithology is absent. Foerste’s extensive mapping in the 
region supports this observation. Foerste (1904) named supposedly 
equivalent strata as the Gilbert Member. This convention has been 
accepted by Weir, et al. (1965), who have included the Gilbert in 

a new unit, the Ashlock Formation. The Gilbert appears to be a 

southern facies replacement of the Bellevue. 

NATURE OF THE BELLEVUE LIMESTONE 

The Bellevue Limestone is made up of predominantly organo- 

clastic particles and minor amounts of terrigenous clastics. Whole 
or broken fragments of bryozoans and brachipods make up about 

90% of the total fossil content. This composition accounts for the 

names, “Monticulipora molesta beds” (Nickles, 1902), “Platystro- 

phia zone” (Cumings, 1901; Foerste, 1904), and “Rafinesquina 

ponderosa zone” (Cumings and Galloway, 1913), that have been 

given to the unit. The Bellevue has the ill-deserved name of the 
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“Rafinesquina fracta zone,” on the assumption that the basal shin- 

gled zone of the unit is comprised solely of R. fracta. Actually R. 

fracta is common in shingled layers in the Fairview Limestone; other 
rafinesquinas are similarly emplaced in the Bellevue but R. fracta 
is only questionably present there. Cephalopods, gastropods, pelecy- 
pods, echinoderms, and trilobites (in order of decreasing abundance) 

contribute a smaller faunal percentage, but are locally conspicuous 

in patches. The clastic material is distributed erratically within the 

lime matrix, or as separate, thin layers. Insoluble residue values 

obtained for some random limestone samples range from less than 

5% to more than 35%. 

The individual units are thin- to medium-bedded (sensu In- 

gram, 1954: thin = 2.5 - 10 cm; medium = 10 - 30 cm; and thick 
= 30 cm or more). Bedding characteristics for the Bellevue can be 

somewhat misleading because thin layers of clastic material, under 
variable weathering conditions, may change from one to another 

bedding division. Most of the massive medium beds, after differential 

removal of the softer clastics, appear thin-bedded. 

The abundance of robust, convex shells of the brachiopods 

Rafinesquina, Platystrophia, and Hebertella, and bryozoan zoaria 

of various sizes revealed by differential weathering imparts a char- 

acteristic “rubbly” appearance to the Bellevue. This makes Bellevue 

lithologically distinctive, and easily recognized in the field. Ford 
(1967, p. 921) described these limestones as having “crenulated bed- 

ding”, a misleading and incorrect designation. 
The limestones are grouped under “Class 3” of Weiss and Nor- 

man (1960a, p. 295), distinguished by “whole, broken fossils, either 

oriented or randomly arranged, insoluble fraction large.” Many of 
the limestones of the Bellevue actually are referable to both “Class 
3” and “Class 1” of Weiss and Norman, the latter distinguished by 
“whole or broken fossils, randomly arranged; insoluble fraction small 

and localized.” 

The shells and bryozoan colonies are remarkably free from 
abrasion or rounding. Even the sharp monticules of bryozoans are 
complete, especially if these were covered by clastic matrix (see PI. 
43, fig. 3). Most of the broken shells can be attributed to post- 

depositional changes, especially breakage by compaction. This in- 

dicates that the fossils were deposited in the immediate vicinity of 
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their life position. Deposition must have been in quiet waters, con- 
trary to the first impression gained by examining outcrops and 

hand-specimens. Movement of the clastics must have been mainly 

by currents, but this movement had to be such that the water did 

not remain muddy for any appreciable length of time, because both 

brachiopods and bryozoans are lophophorates and their economy 

required relatively clear water. 
Very slow accumulation of sediments is suggested by the 

numerous conspecific and non-conspecific overgrowths in many 
bryozoan assemblages. As many as five overgrowths have been 
noted. In addition, many Bellevue specimens of brachiopods and 

cephalopods show similar bryozoan overgrowths. Abundant borings, 
ranging in size from 0.4 to 0.15 mm in diameter, seen on many 
ramose and non-ramose zoaria also indicate a rather slow rate of 

accumulation of sediments. The sedimentation rate apparently was 

not much different from that of a typical modern carbonate bank. 

Published lists of fossils in various Cincinnatian members re- 

veal fewer species in the Bellevue than in the underlying Fairmount 
and overlying Corryville. This may be partly due to the lesser 

thickness of the Bellevue, but a detailed analysis of these lists and 

experience in the field show that many species were not carried 
over to the Bellevue from the underlying strata. The environment 

of the Bellevue seems to have been restricted in the sense that a 

lesser number of species existed, but those which did live in this 

setting were abundant. 

This may be explained by one of three “basic biocoenotic princi- 
ples”, outlined by Thienemann (1954), that show the variability 

of environment resulting in the development stages of the com- 

munity: (translated by Hedgepeth, 1957, p. 42) 
1. The variety of a species is greater under more diverse con- 

ditions. 

2. The variety of species is reduced, but the individual mem- 
bers are increased in a community as the environmental con- 

ditions depart from the normal or optimum for most of the 

species concerned. 
3. The variety of species, balance and stability of the com- 

munity are greater as the conditions in a given environment 
become more stable and continuous. 
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The second principle of Thienemann thus seems to be applicable 
to the Bellevue Limestone, which suggests a departure from the 
“optimum” environmental conditions which existed during the de- 

position of overlying and underlying strata. In addition to the 

increased number of individuals postulated by the above principle, 
lack of inter-species competition could result in larger-sized indi- 

viduals. The Bellevue is known for this — species names like pon- 
derosa, magna, are characteristic of the Bellevue. 

The number of ecological niches may have been reduced by a 
decline in the amount of terrigenous sediments, thus providing more 

uniform substrate characteristics. 

THE INTEGRATE AND AMALGAMATE 
WALL IN TREPOSTOMES 

Ulrich and Bassler (1904, pp. 15, 40) introduced the terms 

Integrata and Amalgamata to divide the Order Trepostomata into 
Suborders. This classification was expanded and adopted by Bassler 
for the Treatise on Invertebrate Paleontology (1953). The validity 
of this taxonomic hierarchy has been questioned and rejected by 
many (Lee, 1912; Duncan, 1939; Boardman, 1960a). Cumings and 

Galloway (1915) and Boardman (1960a) found integrate and 
amalgamate wall types displayed in a single zoarium. As presently 
understood this characteristic of the wall, although routinely men- 
tioned for different taxa, has no usefulness. I suggest that descrip- 
tions and diagnoses based on tangential sections only produce in- 
adequate and misleading results. I also suggest that the presence 
of a dark median layer (see Observations on the Median “Line”) 
makes the wall distinct. Laminae are not necessarily darker at the 
point or zone of maximum bend, as was suggested by Cumings and 
Galloway (1915) and accepted by later authors. 

Clarification of wall types in trepostomes should provide addi- 
tional information on the mode of growth of the skeleton, on the 
lines of work begun by Borg (1926) on cyclostomes, and Boardman 
(in Boardman and Cheetham, 1969) on trepostomes. A review of 

studies of trepostome wall structure will aid in understanding the 
original concept and its subsequent interpretation. 

Nicholson (1876) initiated the use of thin-sections for docu- 
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menting the internal morphology of bryozoans. Dybowski (1877) 
first discerned the laminated nature of the wall and classified the 

“chaetetids” from the Silurian of the Baltic on this character (pp. 

13, 14; transl. from German): 

A. Wall of the polypide thin and structureless 
B. Wall of the polypide thick and of lamellar structure 

1. Adjacent polypides share a common wall; ‘“‘coenenchyms” (mesopores) 

eee in the wall (Wandstrdnge) present 
b. line in the wall (Wandstrdnge) absent 

2. Lamellae of the polypide wall merge directly with the mesh of 
“coenenchyms” 

Dybowski illustrated forms with (pl. 2, figs. 8-10) and without 

(pl. 3, figs. 1-3) the dark line (Wandstrange) in the middle of the 

zooecial wall, in both longitudinal and tangential section. He showed 
that the dark line is either continuous or composed of scattered 

granular material (Kérmger). It seems that Dybowski’s classifica- 

tion was the forerunner of the Integrate and Amalgamate divisions of 
trepostomes. 

Nicholson (1881, pp. 36-42), in his comprehensive monograph 

on the monticuliporids, discussed the microstructure of the wall. His 
thesis was that each zooecium (corallite of Nicholson, who con- 

sidered monticuliporids to be corals) has its own wall and if no dis- 
tinct boundary was discernable between two zooecia, it was due to 

“apparent amalgamation.” He recognized three types of wall. 
1. Forms in which 

each tube possesses a perfectly independent and complete wall. .. . Hence, 
in thin tangential or longitudinal sections of such forms, the visceral cham- 
ber of each corallite is seen to be surrounded by its own investment of light- 
colored sclerenchyma [Nicholson considered this secondary], and to be 
separated from the corresponding investment of all the tubes in immediate 
contiguity with it by a clearly-marked dark line [Nicholson considered 
this primordial], which is often thickened into larger or smaller nodes at 
the angles of junction of the corallites. 

2. Apparent amalgamate forms with very thin walls and indi- 

visible wall boundaries. Nicholson (1881, pp. 38, 39) ascribed this 

to imperfect observation. He argued that “rough fractures” always 

display zooecia with complete walls showing the outer and the inner 

part of the wall, and hence the apparent amalgamation seen in thin 

sections did not make the actual wall single; 
3. Forms which are thick-walled and do not have a dark line 

in the center of the zooecial wall. He observed that in these, 
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. . each visceral chamber is enclosed by a distinct dark line or marginal 
ring, usually circular or oval in outline, marking the original boundary of 
the tube, and the interspaces between the dark lines are filled in by scleren- 
chyma of a different texture and much lighter colour. 

The dark lines referred to by Nicholson in his type 3 are actually 

the boundaries between the zooecial lining and the cortex (Pl. 43, 
fig. 1b). He included Monticulipora ramosa and M. rugosa (here 
assigned to Parvohallopora), among others, in this division. 

Ulrich (1890, pp. 308-312) with similar arguments reiterated 
Nicholson’s philosophy under the title “Independence of the 

Zooecia walls.” His examples included both trepostome and cryp- 

tostome bryozoans. Like Nicholson, Ulrich recognized three main 
conditions of the wall: 

1. Forms in which “the visceral chamber is seen to be sur- 

rounded by its own calcareous investment, and to be separated from 

its immediate neighbors by a more or less clearly marked dark or 

light line” [Italics by RJS]. 
2. Forms in which the duplex character of the wall is not ap- 

parent because of the thinness of the wall. Here, Ulrich invoked 
Lonsdale’s and Nicholson’s reliance on rough fractures to demon- 

strate the real duplex character of the wails. 

3. Forms in which the wall appeared amalgamated because of 

the lack of a distinct divisional line. According to Ulrich there is 

no real fusion of the walls, and this appearance can be ascribed to 

imperfect preservation, or slight irregularities in the deposition of the 

internal laminae of the sclerenchyme. Ulrich (1890, p. 310) thought 

the latter condition occurred 

only in forms having the partition rounded at the surface . . . When observed 
in longitudinal sections, the partitions between the zooecia are seen to be com- 
posed of a succession of superimposed conical layers [laminae] which are 
deposited one upon the other as the growing margin of the wall is carried up- 
wards. When the centre of the partition is carinate at the surface then a more 
or less distinct straight line passes through the apices of the conical laminae, 
but in those forms that have the superficial termination of the partitions 
rounded, the separating line or primitive wall [primordial of Nicholson] is 
often made slightly zigzag by the alternate overlapping of the deposit on each 
side. This peculiarity sufficiently explains the fact that while the divisional 
line may be quite distinct at one point of the tangential section, it is scarcely or 
not at all perceptible in other portions of the section. 

It is apparent from the preceding discussion that these authors 
recognized two types of wall condition; one with a distinct divi- 

sional line (Nicholson — only dark in color; Ulrich — dark or 
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light in color) and the other with no distinct divisional line, although 

to these authors the lack of a line indicated only apparent amalga- 

mation of the walls. This concept culminated in a classification of 

the trepostomes (Ulrich and Bassler, 1904) that stressed the im- 

portance of the wall microstructure: 

The classificatory value of the structure of the walls separating neighboring 
zooids, especially the degree in which the calcareous investment of adjoining 
zooids is either amalgamated or maintains for each its integrity, continues to im- 
press us more and more favorably. According as the walls are amalgamated 
or retain their duplex characters, the seven families recognized under the 
Trepostomata in the latest classification of Paleozoic Bryozoa, fall four into the 
first and three into the second division, as follows: (1) (Amalgamata) Monti- 
culiporidae, Heterotrypidae, Constellariidae, and Batostomellidae; (2) (Jnte- 
grata) Amplexoporidae, Calloporidae, and Trematoporidae. 

Amalgamata were defined (p. 15) as 

Trepostomata in which the boundaries of adjacent zooecia are obscured by the 
more or less complete amalgamation of their walls. 

Integrata were defined (p. 40) as 

Trepostomata in which the boundaries of adjacent zooecia are sharply defined 
by a black divisional line. 

Bassler (1911, p. 177) observed that the black divisional line 

characteristic of the Division Integrata 

. .. in all probability represents the fossilized remains of animal matter which 
filled this space during the life of the organism. Occasionally this narrow, inter- 
vening area is occupied by a light-colored tissue, and in this case the outer 
boundaries of the walls of each zooecium can be seen. 

It is interesting to note that Bassler, like Nicholson, confused 

the boundary between the zooecial lining and the zone of curved 

laminae with the boundary between adjacent zooecia. Thus, the 
light-colored tissue which he thought occupied the intervening area 

between two adjacent zooecia is actually the wall. (See Pls. 41, 42, 

43.) 

Bassler, like Ulrich (1890, p. 309) suggested that either a dark 

line, or a light line in the form of tissue, (as seen in tangential sec- 

tion) was the criterion for differentiation of the Integrata and 

Amalgamata. He elevated these two divisions to formal subordinal 

taxonomic rank and defined Integrata (1953, pp. 107, 108) as having 

walls of adjacent zooecial tubes not coalesced but separated by a dark divisional 
line or a light-colored tissue, with individual wall boundaries distinctly visible. 

Lee (1912, p. 145) was the first to try to classify British Car- 
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boniferous trepostomes within the framework of the Integrata and 

Amalgamata divisions. He noted that 

In the British fauna, so far as examined, a black line is occasionally exhibited 
in forms which are otherwise referable to the division Amalgamata. Its adoption 
as a classificatory character in the case of material considered here would lead 
to an inconsistent grouping of the species and is therefore deferred pending 
further investigation. 

Cumings and Galloway (1915) summarized and added to the 
existing knowledge on the morphology of the trepostomes. Under 
“Histology of the Walls and the Median Line” (pp. 359-361), they 
discussed wall microstructure in detail. They cited several species 

with integrate walls that were assigned to the Amalgamata, and 

vice versa. These observations were made not only in the tangential 

sections, commonly used for identifying the wall type, but also in 

longitudinal section. This led them to remark (p. 359) that 

These two types of structure certainly appear to be very distinct; nevertheless 
both may and do occur in the same species, and indeed in a single specimen... 
It is very rarely indeed that the apparently sharp divisional line of the wall is 
not resolved by high magnification into an irregular zone.... 

Cumings and Galloway (1915, p. 360) considered that dif- 
ferences in the thickness of the growing edge explained the forma- 
tion of the two types of wall. For the Integrata 

... the growing edge of the wall is very thin, and the wall becomes gradually 
thicker farther in . . . Because of this method of growth the laminae of the 
wall have a very steep pitch, and the bend they make in the axis of the wall is 
sharp. 

and for the Amalgamata: 

. the growing edge of the wall in Dekayia is smoothly rounded, and the 
laminae pass across from zooecium to zooecium with a regular curve. 

They further explained the formation of the two types of walls, 

as follows: 

For some reason, whenever the wall laminae of the trepostomes are sharply 
bent the material appears dark. This is true also of sharp bends of diaphragms. 

They did make another statement that is important here: 

In the Integrata commonly, and occasionally in the Amalgamata, they [gran- 
ules] are more closely concentrated in the axial region of the wall, and when 
bands of granules from either side of the wall are present they are often offset 
instead of continuing uninterruptedly across the median region of the wall. 

Duncan (1939) found that genera that otherwise seemed to 
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display homogeneous characters were referable to both Integrata 

and Amalgamata. To surmount this difficulty she proposed the 

family Atactotoechidae to accommodate genera in which the wall 
condition was either amalgamate or integrate. 

Boardman (1960a, p. 26) followed Cumings’ and Galloway’s 

(1915) identification of the microstructure of the walls using both 

longitudinal and tangential sections because he found that 

. .. some genera cannot be placed in suborder and family categories as presently 
defined. Several species of both Atactotoechus and Leptotrypella show both 
amalgamate and integrate wall structure in tangential section. . . . Such varia- 
tion within a species, and even within a zoarium, conflicts with the degree of 
constancy expected for usable subordinal characters. 

To be consistent with existing literature, Boardman continued 

to describe the integrate and amalgamate condition of the wall as 
observed in tangential orientation. Boardman (p. 28) synthesized 
observations made in longitudinal and tangential orientations to 

explain the integrate and amalgamate wall in terms of the inclina- 

tion of the laminae: 

If the plane of the thin section cuts the skeletal material at right angles to the 
plane of the laminae, the laminae will obviously be seen in transverse view, 
one lamina upon the other. If the plane of a thin section cuts the skeletal 
material parallel to the plane of the laminae, the plane of the thin section will 
lie within a very few laminae, the laminated structure will not be apparent, and 
a hyaline or granular appearance will result, depending on the texture of the 
laminated material. 

His explanation for the amalgamate wall was that 

The curving laminae intersect the plane of the tangential section at varying 
angles. Near the margin of the wall adjacent to the zooecial chamber, the 
laminae are approximately at right angles to the tangential section. Therefore, 
these laminae are cut transversely and appear as laminated areas in tangential 
section. As the laminae approach the zooecial boundaries, however, they 
gradually curve through an arc of 90 degrees. Finally the laminae are parallel 
to the plane of the tangential section, and that area of the tangential slide ap- 
pears to be non-laminated and hyaline. 

He described the apparent integrate wall observed in tangential 

section as follows: 

. .. laminae, as seen in longitudinal section never curve enough to become par- 
allel to the plane of the tangential section over an appreciable distance. Thus, 
a tangential section intersects nearly all the wall laminae at high angles re- 
sulting in the laminated nature of the wall material being displayed throughout 
the thickness of the wall. At the narrow zooecial boundary zone the laminae 
terminate or bend sharply and are parallel to the plane of the tangential sec- 
tion only at the line of junction of zooecia. The zooecial boundary thus appears 
in tangential section as a line or narrow light-shaded hyaline zone differentiated 
from the typical laminated structure on either side of the boundary. 
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Ross (1964, pp. 936-937) recognized three wall types in 
Chazyan ectoprocts from New York and Vermont. She observed 
that 

In many radial and some laminate colonies the calcite laminae of the zooecia 
in the peripheral exozone part of the colony are inclined where they line the 
inner part of the zooecial tube. Near the outer part of the zooecial walls, laminae 
or adjacent zooecia may abut abruptly at a steep angle in a narrow irregular 
dark band, or the laminae of adjacent zooecia may curve convexly and inter- 
tongue in a wide band that also has some dark material included in it. The 
calcitic material between two adjacent zooecial tubes may thus appear to be 
longitudinally divided into two or three parts, depending on the orientation of 
the laminae. 

According to Ross (p. 937) the walls composed of a single unit 

always produced an amalgamate appearance in tangential section, 
and two- or three-part walls could produce either an amalgamate or 

an integrate appearance in tangential orientation (amalgamate and 

integrate sensu Ulrich and Bassler, 1904). 

INTEGRATE AND AMALGAMATE APPEARANCE 

From the foregoing summary it is evident that the subordinal 

division of trepostomes into Integrata and Amalgamata is taxo- 
nomically unnatural and difficult to use. Thus while many workers 

doubt and others reject the validity of such a division, generic and 

specific descriptions still refer to a broad or narrow, integrate or 
amalgamate wall observed in tangential orientation. A “line”, under 
different magnifications, becomes a quantitative rather than a 
qualitative entity. 

In addition to different arrangements of laminae (as seen in 
longitudinal orientation), distribution of dark material in the 

laminae, and (of lesser importance) the position of a section relative 

to the laminae, all control the integrate or amalgamate appearance. 

Laminae in the zone of curved laminae (ZCL) may be (as seen 

in longitudinal orientation): 

1) convex — laminae rounded distally 

2) angular — laminae subrounded to pointed distally 

3) convex or angular 

a. distinct concentration of darker material in the zooecial 

boundary zone 



ORDOVICIAN BRYOZOANS: SINGH 181 

b. distinct concentration of darker material only in proximal 

parts of laminae, making the light colored, narrow zoo- 
ecial boundary zone prominent. 

4) conjoined at sharp angles along a thin, dark, irregular, 
granular layer. 

Laminae are continuous across the ZCL in all but the last situation. 

The first two conditions of the laminae will respectively result in 

an amalgamate and integrate (light colored “line” or narrow “zone”) 
or gradational integrate-amalgamate appearance in tangential orien- 
tation. This agrees with the explanation given by Boardman 

(1960a). Walls in situation one always appear amalgamate (see 

Pls. 28, 29; Heterotrypa frondosa), but situation two, seen tan- 

gentially, may produce an integrate or a gradational integrate- 
amalgamate appearance (see Pls. 19-22; Batostomella gracilis). 

Situation 3a will appear either or both amalgamate and integrate 

in tangential orientation, but the boundary is always darker colored 
(Eridotrypa mutabilis is a representative case). 

‘Situation 3b always produces a light-colored gradational in- 
tegrate to amalgamate condition. The “line” or “zone”, seen tan- 
gentially is always surrounded by darker laminae. These laminae are 

darker proximally in longitudinal section (see Pl. 43, figs. 1b, 1c; 

Parvohallopora ramosa). 

Situation 4 nearly always produces a dark narrow “zone” or 

“line”, depending on the thickness of the layer and the inclination 
of laminae. Longitudinally discontinuous portions of the surface, if 

intersected tangentially, will produce a light colored appearance 

(see Pls. 16, 17 — Amplexopora cingulata; Pls. 17, 18 — A. robusta; 

Pl. 32, 33 — Homotrypa curvata, Pls. 34, 35 — H. obliqua). 
Therefore, even a consistent laminar arrangement within a 

zoarium could produce an integrate, amalgamate, or a gradational 

appearance. In taxa with laminae that appear V- to U-shaped in 
longitudinal orientation, appearance in tangential orientation will 

be correspondingly variable. Laminae in Batostomella gracilis can 
range from V- to U-shaped within a single zoarium. 

Morphologically, the concept of integrate — amalgamate walls, 
seen in tangential orientation, is confusing and unnecessary. Empha- 
sis should instead be placed on description of the laminae in the 

zooecial boundary as seen in both longitudinal and transverse orien- 

tations. 
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NATURE OF THE LAMINAE 

Cumings’ and Galloway’s suggestion, accepted by later authors, 
that the laminae are darker in color whenever they are sharply bent 

is not confirmed here. It is obvious that laminae are optically distin- 

guishable from each other because of alignment of crystal edges and 

perhaps due to minor differences in chemical composition. Without 

such closely-spaced differences, acetate replicas made from polished 

and etched specimens will not show the laminate nature of the wall. 

If sharp bends in laminae produced a darker appearance, then 
all trepostomes that have angular laminae as seen longitudinally 

should have a dark “line” or a narrow zone in the ZCL, or in the 

case of convex laminae a wider dark zone in the ZCL. This is not 

a routine observation. Laminae in many specimens are distinctly 

darker in zones where they are only slightly or not at all bent. In 

P. ramosa (PI. 41, fig. 4C), the zooecial lining is more clearly seen 

because the light-colored laminae are sharply demarcated from 

distinctly darker portions of wall laminae. Laminae in both cases 

are not bent. Similarly, the diaphragm laminae commonly are no 
darker where they bend sharply into the wall. Instead the laminae 

of many diaphragms are darker only partially. Such discontinuities 

in the color of the laminae may be attributed to changes in chemical 

composition. Detailed microanalyses of these structures should pin- 

point the cause for these changes and provide data towards 

an understanding of the mode of growth of the trepostome skeleton. 

OBSERVATIONS ON THE MEDIAN “LINE” 

The median “line” of Cumings and Galloway, as seen in longi- 

tudinal orientation, was first observed by Dybowski (1878). He 
called it Wandstrange, and used its presence or absence in his classi- 

fication of the Baltic chaetetids. The median “line” is actually a 

layer, and lies between adjacent zooecia. It is seen in many species 

of Amplexopora (Pl. 16-18), Homotrypa (Pls. 32-35) and many 
other genera. It is irregular and in longitudinal section may be dis- 
continuous. Under high magnification (more than 100) it is seen 

to be composed of rounded to subrounded almost opaque granules.* 
The black material may be organic in origin or a concentration of 

*Similar granules are present in Recent bryozoans, such as Diaperoecia cali- 
fornica (d’Orbigny) [Pl. 23, figs. 3, 4]. 



OrpoviciaAN BryozoaNns: SINGH 183 

minerals determined by original differences in wall composition. 
It extends the length of the exozone, but because the wall loses its 

laminar nature and thins in its transition from the exozone to endo- 

zone, the present longitudinal limits assigned to this layer may be 
restricted by inadequate observation. Within the limits of their 

resolution (about ><1000), the laminae appear discontinuous, being 

offset along the layer. 
These characteristics make this kind of wall genetically quite 

distinct and further evaluations are needed to test its significance in 

suprageneric systematics. Microchemical analysis and electron probe 

investigation may provide additional information. In terms of ap- 

plication of the Borgian concept of colonial control of the skeletal 

secretion to trepostomes (Boardman im Boardman and Cheetham, 

1969), this type of wall needs to be investigated further. 

MONTICULES — POLYMORPHS IN TREPOSTOMES 

Among bryozoans, only the cheilostomes have been cited tradi- 

tionally as possessing full development of polymorphism (Hyman, 

1959). Many authors have attempted to show the homologous re- 
lationship of trepostome acanthopores with vibraculae (kenozooids) 

of the cheilostomes. Mesopores are uniquely developed in trepo- 

stomes and in spite of the lack of evidence of a complete or reduced 

living individual in their spaces, interpretive terms such as “meso- 
zooid” (Hyman, 1959, p. 393) and “mesozooecium” (Ross, 1964, 

p- 940; Ross considered these to be heterozooids) have been applied. 

Maculae (clusters of larger than average zooecia that appear as flat 
or depressed surfaces on the zoarium) have been interpreted as 

brood chambers by some workers. Astrova (1973, p. 4) considered 

the presence of larger than average zooecia in macules (= monticules 

of this report) to be a manifestation of polymorphism. 

Whether mesopores and acanthopores are heterozooids or keno- 
zooids will be determined by well-documented studies of interpretive 

morphology, but there is little doubt that these structures are an 

expression of polymorphism in trepostomes. 

Monticules in the trepostomes are the most prominent zoarial 

feature. Although their function is a matter of conjecture, it is sug- 
gested here that the monticules represent parts of a zoarium whose 
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function was at least different from the remainder. Discontinuous 

variation in morphology of the monticules and the remainder of a 
zoarium would qualify these to be considered as polymorphic 
entities. 

Monticules may or may not be regularly spaced on the zoarium. 
Batostomella gracilis is characterized by smooth zoarial surface. 

Out of many hundred zoaria studied, only one cluster of mesopores 

was seen (PI. 21, fig. 1a). Similarly, only scattered examples of a few 

megazooecia were observed in B. gracilis (Pl. 21, fig. la) and in 

Parvohallopora ramosa (Pl. 43, fig. 2). The latter is additionally 

characterized by regular development of monticules. 
The most readily observable expression of monticules is a pro- 

tuberance. An examination of large surfaces of smooth, non-monti- 

culate zoaria and their tangential orientations reveals apparent poly- 

morphic differences. Monticules as understood here may be 

composed (singly or in various combinations) of zooecia, mega- 
zooecia, mesopores, acanthopores, thickenings of wall and irregular 

laminae arrangement. 
Based on the study of species discussed here the following 

variations in monticules may represent the existence of polymorphic 

zooids: 

1. Monticules as prominent protuberances on the zoarial surface, 

showing definite morphologic differences: 

a. Clusters of megazooecia, mesopores, acanthopores in many 

arrangements and combinations, e.g., Heterotrypa frondosa; 

common in many other trepostomes 

b. Clusters of megazooecia, e.g., Amplexopora cingulata 

c. Zooecial size indistinguishable in cross-section, but develop- 
ment of either or both differences in wall thickenings and 
arrangement of laminae, e.g., Parvohallopora ramosa, P. 

laevigata (zoarial surface may be smooth in latter). 

2. No external protuberance 
a. Clusters of megazooecia, e.g., Homotrypa curvata, Amplexo- 

pora robusta 
b. Megazooecia occurring as irregularly distributed, isolated 

entities, e.g., Batostomella gracilis, P. ramosa 

c. Clusters of mesopores irregularly distributed, e.g., Bato- 

stomella gracilis, Amplexopora cingulata. 
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GLOSSARY 

Terms are as precise as the level of understanding about the 

morphological components to which they are applied. Various inter- 
pretations naturally lead to different usages of a single term, or 

various terms may be used for the same morphological component. 
This situation is not uncommon in the trepostome literature. A 

definition of the morphological terms used here is presented to re- 

move potential ambiguity. None of the terms themselves is new and 

only one, Diaphragm-Zooecial Lining Unit, is a new combination. 

Bassler (1953, pp. G7-G16) reviewed various definitions and 

morphological terms used in the study of Bryozoa. 

Axial Ratio. — Ratio between the endozone diameter (width in frondose forms) 
and total zoarial diameter, measured at the same location on the zoarium. 
Cuffey (1967, p. 31) used the formula: 

diameter of axial region 
AR = ; x 100 

total diameter 

Cystiphragm. — Skeletal partition extending from the zooecial wall into the 
zooecial tube and recurved proximally to form a closed compartment by abut- 
ting against the zooecial wall or adjacent cystiphragm or diaphragm. Cysti- 
phragms either partly or completely encircle the zooecial tube to form a hollow 
ring. They commonly occur in closely packed or overlapping series lining the 
zooecial wall. Cystiphragms do not extend completely across the zooecial tube. 

Cystoidal Diaphragm. — A tranverse structure formed by two diaphragms in 
contact only part way across the zooecial tube, forming a completely enclosed 
compartment between them. One of the diaphragms is always complete across 
the zooecial tube. 

Diaphragm. — Skeletal partition structure across the zooecial and mesopore 
tubes. Diaphragms can be transverse, oblique, concave, or convex to the direc- 
tion of growth of the tube. The diaphragm is a component of the integrated 
Diaphragm-Wall Unit or the Diaphragm-Zooecial Lining Unit. 

Diaphragm-Wall Unit. — An integrated skeletal unit consisting of the dia- 
phragm and part of the distal wall that is in continuity with the diaphragm. 
The laminae of the wall component are considerably thicker than those of the 
diaphragm and merge into the Zone of Curved Laminae in a short distance. 

Diaphragm-Zooecial Lining Unit (new combination). — An integrated skeletal 
unit consisting of the diaphragm and zooecial lining of the distal wall that is 
in continuity with the diaphragm. The laminae of the lining are approximately 
the same thickness as in the diaphragm and run parallel to the direction of 
growth of the zooecium for a considerable distance before merging into the 
Zone of Curved Laminae. A proximal unit can onlap a distal unit for some 
distance. [Zooecial lining = Cingulum of some modern authors. Utgaard and 
Perry (1964, p. 102, expl. of pl. 22) use the two terms interchangeably. ] 

Endozone. — Inner part of the zoarial skeleton. It is basal in encrusting and 
massive forms and axial in others. It is composed of proximal parts of zooecia 
that trend approximately parallel to the direction of growth of the zoarium. 
The zooecial walls are commonly thin and typically there are no mesopores. 
Diaphragms are absent or widely spaced. 
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This term, proposed by Boardman (1960a), is favored over immature 
region, neanic zone, or axial region of other authors, because no degree of onto- 
genetic development is implied and because the term is applicable to all growth 
habits without ambiguity. 

Exozone. — Outer part of the zoarial skeleton, extending from the outer sur- 
face of the zoarium to the endozone. In this zone the zooecia are commonly 
approximately at right angles to the zoarial surface and zooecial walls are 
characteristically thicker. Mesopores are commonly restricted to this zone. 
Diaphragms and acanthopores, if present, are more abundant than in the endo- 
zone. 

This term, proposed by Boardman (1960b), is favored over mature region, 
ephebic zone, cortical region, or peripheral region of other authors, because no 
degree of ontogenetic development is implied and because the term is applicable 
to all growth habits without any ambiguity. 

Independent Wall Unit. — A segment of the zooecial wall that is not connected 
to the laminae of the diaphragm. It can be continuous or discontinuous across 
the zooecial tube. 

Longitudinal Section. — Section exposing the zooecia parallel to the direction of 
growth. 

Megazooecium. — A polymorphic zooecium distinctly larger in cross-section 
than average. Commonly developed in monticules, and also in the central part 
of the endozone of some genera (e.g., Batostomella). 

Mesopore. — Skeletal tube parallel to zooecia but appreciably smaller in: 
diameter and extremely variable in transverse outline. Initiated in the vicinity 
of zooecial bend in most genera. In lower Paleozoic genera, mesopore dia- 
phragms are commonly more numerous, closely spaced, and thicker than in 
associated zooecia. I consider mesopores to be space-fillers if a number of 
these, of variable angular shape in cross-section, occur between adjacent 
zooecia. Others are circular in shape. Because mesopores are poorly understood, 
interpretive terms such as mesozooid (Hyman, 1959, p. 393) and mesozooecia 
(Ross, 1964, p. 940) are not used. 

Monticule. — Cluster of megazooecia, zooecia, mesopores, and acanthopores 
in varying arrangements and combinations. Sometimes expressed as only slight 
wall thickenings. Monticules are regularly spaced and may be expressed on 
the zoarial surface as small protuberances or depressions. Includes macula of 
other authors. 

Mural Lacuna. — Minute equidimensional space in the zooecial walls. 

Overgrowth. — Conspecific growth incrusting a zoarium and separated from it 
by a basal laminae. 

Space Filler — See Mesopore 

Tangential Section. — Section parallel to and just under the zoarial surface. 
The section commonly cuts the zooecia, mesopores, and acanthopores in the 
exozone transversely. 

Transverse Section. — Section at right angles to the direction of zoarial growth. 

Zoarium. — The skeleton of a bryozoan colony. 

Zone of Curved Laminae (ZCL). — The outermost zones of adjacent zooecial 
or mesopore walls in which the laminae are convex in the direction of zooecial 
growth. The laminae may be continuous or may abut in the middle to make the 
zooecial boundary visible. 

Zooecial Bend. — Relatively sharp bend in the zooecium generally located 
either at the boundary between the endozone and exozone or in the early exo- 
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zone. The concave side of the bend is always toward the proximal direction of 
the zoarium. 

Zooecial Surface Angle. — The angle at which the zooecia intersect the surface 
of the zoarium. 

Zooecium. — The skeletal tube that contained successive generations of zooids. 

SYSTEMATIC PALEONTOLOGY 

Too often the modern literature on trepostomes contains 
generic and specific diagnoses and descriptions that are merely ob- 

servations based on tangential and longitudinal sections. The ar- 

rangement of the structural features of the trepostomes are seldom 

reconstructed in three dimensions. 

For clarity and succinctness, the following description format 

is employed in characterizing species and genera. This arrangement 

allows a better comprehension and comparison of the qualitative 

details because a given anatomical part, e.g., a zooecium, is described 

completely in one place in the description (in endozone, exozone, 

in tangential and longitudinal orientations, etc.). 

In addition, details that are not characteristic of a particular 

taxonomic level, but rather pertain to all trepostomes, are omitted. 

Much contemporary trepostome literature contains considerable 
dross of this sort. For example, the fact that the mesopores have 

closely spaced and thicker diaphragms is unnecessary for all speci- 
fic and many generic descriptions, because, at least in Lower Paleo- 

zoic trepostomes, all mesopores have this characteristic. Similarly, 

almost all trepostomes have a distinctly laminated wall structure 

and have the walls in the endozone; these are obvious features 

that need not be repeated in specific descriptions. Lack of clear con- 

cepts of some trepostome genera will obviously result in some devia- 
tions from the above plan. 

Cross-checks have hopefully eliminated redundancy of detail 

from descriptions at different taxonomic levels. It would enormously 
facilitate and clarify trepostome taxonomy if some such procedure 

were common. Accumulation of such information should ultimately 
provide a basis for diagnoses in the trepostomes. 
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DescriIPTION FoRMAT 

External 
1. Mode of growth 

Ramose, Encrusting, Frondose, Massive, Bilaminate, etc. 
2. Branching characteristics 

shape of branches 
angle of bifurcation 
distance between bifurcations 

3. Surface characteristics 
smooth, monticules 

Internal 

1. Zooecia 
A. Zooecial wall 

1. Wall characteristics in endozone and exozone, e.g., irregular thicken- 
ings of wall in zooecial bend zone. 

2. Endozone 
length, parallel-sided, irregular, proximally irregular or conical, etc. 
shape in transverse cross-section. 
arrangement, e.g., megazooecia in center of endozone 

3. Exozone 
length — whether new zooecia initiated in later endozone or most 
endozone zooecia continue into exozone or new zooecia in early exo- 
zone give rise to another set of shorter zooecia, etc. 
shape in tangential section 

B. Intrazooecial features 
1. Diaphragms 

orientation — planar, inclined, convex, concave 
thickness variation and spatial distribution 

2. Cystiphragms 
orientation proximal or distal sides of zooecia, etc. 

3. Cystose diaphragms 
4. Zooecial lining — nature of overlap — how far do the units overlap 

before merging with the wall, etc. 
5. Cysts 
6. Spines 
7. Others 

2. Interzooecial features — Mesopores 
point of origin and termination 
longitudinal shape — tapering on one or both ends or ‘beaded’ 
shape in tangential section 
arrangement — whether fill spaces between 2 or more zooecia or one to 
several between adjacent zooecia, etc. 

3. Other — Acanthopores 
point of intiation 
configuration 
rejuvenation 
size variation — due to variation of clear or laminated component 

4. Wall microstructure 
nature of individual wall units — thickness variation 
long or short diaphragm-wall units 
mural lacunae 
nature of laminae — continuous or discontinuous; angle of curvature 
distribution of dark material in laminae, in the center or proximal zone 
presence or absence of dark granular surface along which laminae abut 
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5. Monticules 
arrangement of zooecia or megazooecia, mesopores, acanthopores; orienta- 
tion of cystiphragms 
correlation with external appearances 

SYSTEMATICS 

Sixteen species of trepostomes have been identified from the 

Bellevue Limestone. Their geographic distribution and abundance 
in the tri-state area are shown in Table 1. 

Only “descriptions” are given for the species because compara- 
tive information necessary for “diagnoses” is not yet available for 

known species. 
The qualitative data are presented in an abbreviated style and 

tabular quantitative data are presented for each species. 

Genus AMPLEXOPORA Ulrich 

Type species. — Atactopora septosa Ulrich, 1879; subsequent 

designation by Boardman, 1960b, pp. 16, 17. 

Ulrich (1882a, p. 154) defined the new genus Amplexopora 

without any type species designation. Ulrich (1882b, p. 254) 

described and illustrated as new “Amplexopora cingulata, n. gen. 

et n. sp.,” which he considered as the type of the genus, although 

he (1882a) had already cited four species of Amplexopora. As the 
first reviser, Boardman (1960b, pp. 16, 17) selected one of the 

four species, Atactopora septosa, to be the type species of Amplexo- 

pora. The concept of the genus here also follows Boardman (1960b). 

Amplexopora cingulata Ulrich, 1882b PI. 16, figs. 1a-le; Pl. 17, figs. la-1c 

1882b. Amplexopora cingulata Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 5, 
p. 254, pl. 11, figs. 5-5b. 

1908. Amplexopora cingulata Ulrich, Cumings, Indiana Dept. Geol. Nat. Res., 
32nd Ann. Rept., p. 758, pl. 6, figs. 1, 1a. 

1915. Amplexopora cingulata Ulrich, Bassler, U.S. Natl. Mus., Bull., vol. 92, 
No. 1521, p. 36. 

1953. Amplexopora cingulata Ulrich, Bassler, Treatise Inv. Paleont., Part G., 
Bryozoa, p. G108, fig. 73, la-d. 

Description. — Zoaria ramose to frondo-ramose; conspecific 
incrustation common; corresponding branch circular to elliptical in 
cross-section; zoarial surface smooth to covered by low broad monti- 

cules. 

Zooecia in endozone even-sided, all more or less proximally 

sharply conical; attain maximum width in less than 1 mm. from 
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inception; erratic irregularities in wall; zooecial openings polygonal 
in cross-section. 

Zooecia in exozone initiated primarily in outer endozone, 
secondarily in zone of zooecial bend; zooecial openings rounded to 

polygonal in cross-section. 

Diaphragms uniformly planar throughout; inequidistantly 
placed in endozone; uniformly spaced in exozone; longitudinal 
alignment of diaphragms in exozone also consistent. 

Zooecial lining moderate to thick, fairly uniform in thickness 

within a zoarium; diaphragm-zooecial lining unit distinct to in- 

distinct. 

Mesopores lacking. 

Acanthopores abundant, rarely circular in cross-section, re- 

stricted to zooecial corners; minute; lumen inconspicuous to visible 

at magnifications of more than 100; laminated material irregularly 

dispersed. 
Wall indistinctly laminate, apparently granular; laminae sharp 

V-shaped, abutting in the central zone of ZCL along a highly ir- 
regular surface, latter always distinctly dark in color. 

Monticules composed of megazooecia and thicker walls. 

Remarks. — See Table 2 for quantitative data and Table 1 for 

distribution and abundance data. Ulrich described the species from 

McKinney’s Station (Kentucky) on the line of the Cincinnati 

Southern RR. Ulrich considered the exposure at that locality to be 

stratigraphically equivalent to those near the tops of the hills in and 

around Cincinnati, Ohio. These according to modern usage would 
include the Fairview Formation and the McMillan (composed of 

Bellevue, Corryville and Mt. Auburn Members) Formation. 

See Remarks under A. robusta for comparison with other 

species. 

Amplexopora robusta Ulrich Pl. 17, figs. 2a-2b; Pl. 18, figs. 1a-1c, 2a-2b 

1883. Amplexopora robusta Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 6, p. 
82, pl. 1, figs. 1-16. 

1889. Amplexopora robusta Ulrich, Miller, North American Geol. Paleont., p. 
292, fig. 450. 

1890. Amplexopora robusta Ulrich, Ulrich, Geol. Sur. Illinois, vol. 8, p. 318, fig. 
7d. 

1908. Amplexopora robusta Ulrich, Cumings, Indiana Dept. Geol. Nat. Res., 
32nd Ann. Rept., p. 762, pl. 6, figs. 5-5b. 
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Description. — Zoaria ramose, frondo-ramose, conspecific in- 

crustations uncommon, corresponding branch circular to elliptical in 

cross-section; zoarial surface smooth. 

Zooecia in endozone even-sided to slightly wavy, proximally 

sharply conical; attain maximum width in less than 1 mm length; 

distally irregularly tapering; zooecial openings polygonal in cross- 
section. 

Zooecia in exozone initiated primarily in mid-endozone, sec- 
ondarily in zone of zooecial bend; zooecial openings always poly- 
gonal in cross-section. 

Diaphragms present throughout; inequidistant in endozone, ir- 

regularly and closely spaced in exozone; not aligned longitudinally 
in exozone; planar, curved, inclined. 

Cystose diaphragms common throughout exozone. 

Mesopores lacking. 
Acanthopores indistinct, few, commonly in zooecial corners. 

Wall indistinctly laminate; laminae narrowly V-shaped; most 

abut in the central zone of ZCL along a thin irregular surface; oc- 

casionally laminae continuous across ZCL; diaphragm-wall units 

distinct to indistinct. Wall thickening in exozone not appreciable. 

Monticules irregularly developed, composed of megazooecia. 

Remarks. — See Table 3 for quantitative data and Table 1 for 

distribution and abundance data. Ulrich described this species as 

“rather rare near the tops of the hills about Cincinnati, Ohio.” 

Cumings (1908) simply re-copied the figures given by Ulrich, per- 
haps because of his doubts about the presence of the species in his 

material from Indiana. 
A. robusta differs from A. cingulata in having noticeably thinner 

zooecial walls and abundant cystose diaphragms throughout the 

exozone. Zooecial lining is developed only in A. cingulata. 

Ulrich also mentioned that funnel-shaped diaphragms (also 

called infundibular diaphragms) were distinctly abundant in A. 

robusta. Based on my study of large collections of trepostomes, the 
presence, absence, or abundance of these features is not of taxonomic 
importance at species or even higher levels, but is a fundamental 

morphological feature of the trepostomes, although developed 
throughout or sporadically within only a few zoaria of any species. 
These diaphragms may represent polymorphic zooids in the trepo- 
stomes. 
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A. septosa, the type species of the genus, differs from both A. 

robusta and A. cingulata in possessing abundant exacanthopores 

that prominently offset and inflect zooecial walls between zooecial 
corners. Cystose diaphragms are present in A. septosa. The primary 
types of A. septosa are from the Mount Hope Member of the Fair- 
view Formation (Maysville group), of the Upper Ordovician at 

Covington, Kentucky (Boardman, 1960b, p. 20). 

Genus BATOSTOMELLA Ulrich 

1882a. Batostomella Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 5, pt. 1, pp. 
140, 141, 154. 

1889. Batostomella Ulrich, Miller, North American Geol. Paleont., p. 294. 
1890. Batostomella Ulrich, Ulrich, Geol. Surv. Illinois, vol. 8, pp. 375, 432. 
1915. Batostomella Ulrich, Bassler, U.S. Natl. Mus., Bull. 92, vol. 1, p. 111. 
1920. Batostomella Ulrich, Vinassa de Regny, Soc. Italiana de Sci. Nat., vol. 59, 

1953% Pee hei Ulrich, Bassler, Treatise on Inv. Paleont., Pt. G., Bryozoa, 

ENT jibe (part) of authors 

Type species. — Chaetetes gracilis Nicholson, 1874; subsequent 
designation by Miller, 1889, p. 294. It is likely that the type material 

was collected from the Corryville Shale Member of the McMillan 

Formation, Maysville Group, Cincinnati. See Remarks under Bato- 

stomella gracilis. 

Emended definition. — Zoaria ramose, distinctly bifurcating at 

small angles; characteristic smooth zoarial surface due to thickened 

zooecial walls and small zooecial openings. Broad exozone and 

thickened zooecial walls preserving original circular cross-section of 

branches. 

Zooecia in endozone polygonal in cross-section. One to several 

megazooecia in central part of endozone. In exozone, zooecial open- 

ings polygonal, subcircular to oblong. In exozone zooecial walls of 
broad U- to V-shaped laminae, continuous across ZCL. Zooecial walls 

progressively thicker towards zoarial surface. Diaphragms rare to 
absent in zooecia, thin, planar to slightly curved. Zooecial openings 

aligned in longitudinal ranges, rarely in oblique ranges. 
Mesopores rare to abundant, most initiated in early exozone, 

openings commonly constricted where walls meet diaphragms. Dia- 
phragms restricted to earlier ontogenetic stages; in some species ex- 
tending to later stages; closely spaced, thicker than zooecial dia- 
phragms, planar. 



196 BuLtetTin 307 

Mural lacunae present in some species in single row in zone of 
curved laminae on either side of zooecial boundaries. 

Acanthopores rare to abundant, small, restricted to exozone; 

lumen minute, not always visible; apparently flush with zoarial 

surface. 

Minimum Geological range. — Maysville to Richmond Groups 
of Cincinnatian (Upper Ordovician) Series. 
Remarks. — Duncan (1949, p. 124) summarized the nomen- 

clatorial problems with the type species designation of Batostomella. 

Ulrich (1882a, p. 154) did not designate a type species when he 
named Batostomella although he emphasized and described the 
characters of Chaetetes gracilis Nicholson, and listed five other 

species he assigned to the genus. In 1890, Ulrich designated both 
C. gracilis and B. spinulosa (a Mississippian species) as the types 

of Batostomella; in subsequent years he considered B. spinulosa as 
the type species. Miller (1889) designated C. gracilis as the type 
species of Batostomella. As the first reviser, Miller’s designation is 

both legally appropriate and conforms to Ulrich’s (1882a) concept 
of Batostomella. This designation was overlooked and consequently 
many workers subsequently referred to B. spinulosa as the type 
species. Crockford (1947, pp. 33-34), unaware of Miller’s designation, 

questioned the validity of B. spinulosa as the type species, and 
considered Batostomella to be the junior synonym of Bythopora, as 

in Nickles’ and Bassler’s (1900) synonymy. 

Both Batostomella and Bythopora lack diaphragms in the 
endozone, have relatively thick zooecial walls and wall laminae con- 

tinuous across the zone of curved laminae. But Batostomella in- 

cludes robust forms that have zooecial openings constricted in the 

exozone by thickening of zooecial walls, while Bythopora has only 
slightly flared zooecial openings. The exozone in Bythopora is char- 
acteristically thin. Megazooecia in the central part of the endozone 

have also been identified in Eridotrypa Ulrich, Lamottopora Ross, 

and Newportopora Ross. 

Batostomella gracilis (Nicholson) Pl. 19, figs. 1, 2a-2ce; 
Pl. 20; figs. 1a-1c, 2, 3; Pl. 21, figs. 1a-1b, 2a-2b, 3; Pl. 22, figs. 1, 2 

1871. Chaetetes gracilis James, Cat. Lower Sil. Fossils Cincinnati Group, p. 3 
(nom. nudum). 

1874. Chaetetes gracilis James, Nicholson, Geol. Soc. London, Quart. Jour., vol. 
30, p. 504, pl. 29, figs. 7, 7a. 
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1875. Chaetetes gracilis James, Nicholson, Geol. Surv. Ohio, Pal., vol. 2, pt. 2, 
p. 198, pl. 21, figs. 8, 8b. 

1878a. Chaetetes meeki James, Paleontologist, No. 1, p. 1. 
1881. Monticulipora (Chactetes) meeki (James), James, Paleontologist, No. 

oy joe So OE 
1881. Monticulipora (Heterotrypa) gracilis (James), Nicholson, Genus Monti- 

culipora, p. 125, fig. 20, pl. 2, figs. 1-16. 
1883. Monticulipora gracilis (James), Hall, Indiana Dept. Geol. Nat. Res., 

12th Ann. Rept., p. 248, pl. 10, figs. 1-3; pl. 11, fig. 11. 
1889. Batostomella gracilis (James), Miller, North American Geol. Paleont., 

p. 294, fig. 458. 
1890. Batostomella gracilis (Nicholson), Ulrich, Geol. Surv. Illinois, vol. 8, 

p. 432, pl. 35, fig. 2. 
1895. Homotrypella gracilis (Nicholson), Ulrich, Geol. Minnesota, vol. 3, p. 

228. 
1900. Bythopora gracilis (Nicholson), Nickles and Bassler, U.S. Geol. Surv., 

Bull. 173, p. 185. 
1906. Bythopora gracilis (Nicholson), Bassler, U.S. Natl. Mus., Proc., vol. 30, 

pp. 20, 21. 
1906. Bythopora meeki (James), Bassler, U.S. Natl. Mus., Proc., vol. 30, p. 

PA Jalen 
1908. Bythopora gracilis, Cumings, Indiana Dept. Geol. Nat. Res., 32nd Ann. 

Rept., p. 782, pl. 8, figs. 6, 6b; pl. 27, figs. 2, 29. 
1915. Bythopora gracilis, Bassler, U.S. Natl. Mus., Bull. 92, pp. 151, 152. 
1925. Bythopora meeki (James), Dyer, Ontario Dept. Mines, 32nd Ann. Rept. 

Dia pe leeple s wtless45 
1953. Batostomella gracilis Nicholson, Bassler, Treatise on Inv. Paleont., pt. 

G (Bryozoa), p. G99, fig. 63, la-d. 
1961. Bythopora gracilis, Caster, Dalvé and Pope, Cincinnati Mus. Nat. Hist., 

pl. 4, figs. 12) 13. 
1961. Bythopora meeki, Caster, Dalvé and Pope, Cincinnati Mus. Nat. Hist., 

pl. 6, figs. 19, 20. 
1964. Batostomella gracilis, Utgaard, and Perry, Indiana Dept. Cons. Geol. 

Surv., Bull. 33, p. 87, 88, pl. 17, figs. 1-7. 

Description. — Zoaria ramose, conspecific incrustations uncom- 

mon. Zoarial branches typically circular in cross-section, rarely com- 

pressed producing slightly elliptical outline. Branches bifurcate 

40-60°, at short intervals. Zoarial surface smooth. 

Walls even to slightly wavy in endozone, abruptly thickening 

in early exozone, variable in thickness in exozone, commonly attain- 

ing maximum thickness in outer exozone. 
Zooecia in middle of endozone distinctly large (megazooecia); 

parallel, even-sided; characteristically long, proximally sharply con- 
ical, gradually increasing in diameter, attaining maximum diameter 
in less than 1 mm length. Zooecia in outer endozone distinctly 

smaller in diameter, commonly showing irregularly wavy walls; 
usually budding one or more zooecia into exozone before themselves 

bending into exozone. 
Zooecia in zooecial bend zone constricted compared to those 
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in endozone and exozone; rarely budded in exozone; zooecial open- 

ings rounded, circular to slightly elongated in outline. 

Diaphragms lacking in endozone; present in some zooecia near 

zooecial bend, rare in outer exozone; planar, optical laminae thick. 

Mesopores abundant, most initiated in vicinity of zooecial 

bends; commonly terminated below zoarial surface by thickened 

wall; one to several between zooecia; rarely in clusters (poly- 

morphs); rounded to slightly irregular in outline. 

Acanthopores few to numerous, fairly uniform in diameter, 

lumen characteristically minute and constant in diameter; almost all 

centered between zooecial openings; never inflecting walls. 

Wall laminae continuous across ZCL, broad U- to V-shaped in 

direction of growth; independent walls, indistinct even in presence 

of diaphragms. 
Remarks. — See Table 4 for quantitative data and Table 1 for 

distribution and abundance data. James (1871, p. 3) introduced the 
name Chaetetes gracilis in the catalogue of Lower Silurian fossils of 
the Cincinnati group, with no description or illustration. According 
to Nicholson (1874, p. 504) James sent him a collection of speci- 

mens identified as C. gracilis. Nicholson described and illustrated the 

species for the first time, thereby inadvertently becoming the author 
of the species. He described it as: 

Corallum dendroid, the branches cylindrical from less than 1 line to 2 lines or 
more in diameter, dividing dichotomously at short intervals. Corallites very 
small and crowded from 10-12 in the space of 1 line, thick-walled, opening 
obliquely on the surface by oval or circular calices, between which are placed 
excessively minute circular tubuli. The surface exhibits no elevations or 
tubercles, but is entirely smooth, and there are also no groups of larger sized 
corallites, the ordinary corallites being all nearly of a size. 

He indicated its locality and formation data as “Cincinnati 

group, near Cincinnati, Ohio.” 

Since the type material used by Nicholson has not been located, 

no clear-cut concept of C. gracilis and consequently Batostomella 

exists. This is reflected by the long synonymies in the literature; the 

general feeling was summarized by Ross (1967, p. 641): 

. . since the types of this species have not been available for study the generic 
concept of Batostomella remains unknown and the name belongs to the list of 
unrecognizable generic names of ectoprocts. 

Nicholson (1874, pl. 29, figs. 7, 7a; 1881, pl. 2, figs. 1, 1b, 2a) 
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illustrated the external and internal characters of Chaetetes gracihs. 

Ulrich (1882a, p. 141) considered C. gracilis [sensu Nicholson] to 

be typical of Batostomella; this consideration was used by Miller 

(1889) in designating C. gracilis the type species of Batostomella. 

Subsequent referral of C. gracilis to genera other than Batostomella 

(mainly Bythopora) has led to the present absence of a clear-cut 

concept of Batostomella. This was complicated by the lack of under- 
standing of Bythopora and its type species Helopora dendrina James, 

the type specimens of which were thought to be lost until recently. 

Ross (1967) traced and restudied the type specimens of Helopora 

dendrina James. This information is helpful in establishing Bytho- 
pora and subsequently differentiating it from Batostomella. 

The robust, externally smooth zoaria, thick exozone and thick- 

ened zooecial walls of Chaetetes gracilis (James), Nicholson, are 

distinctive of Ordovician trepostomes and do not fit the concept of 

Bythopora which is characterized by delicate, slender forms with an 

extremely thin exozone. The specimens here referred to Batostomella 

gracilis are abundant in the Bellevue Limestone and elsewhere. 

Hence, in spite of the fact that the types of C. gracilis are unavail- 

able for study, the concept of C. gracilis is re-established here. No 
useful purpose would be served by placing Batostomella in a list 

of unrecognized genera, as this would necessitate erection of a new 
genus and species. 

According to Nicholson (1874, p. 505) James sent him a part 

of his collection of C. gracilis James (nom. nudum). The James col- 
lection was deposited at the Field Museum, Chicago, and a suite of 

70 specimens, entered in its catalogue as the syntypes of C. gracilis 
Nicholson, has not been located. It is debatable whether these speci- 

mens were used by James as well as Nicholson for introducing the 

name C. gracilis. The specimens listed in the Field Museum cata- 

logue may represent only the James collection and the material used 

by Nicholson (the “legal” type) is still untraceable, as is part of his 

other type material. 

Incidentally, in the Field Museum the name Bythopora gracilis 

was substituted for the original entry of Chaetetes gracilis, probably 
to conform with Bassler’s (1906) assignment in the restudy of the 
James types. 

Geological occurrence of the types. — One non-type specimen 
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(UC 1877) from the James collection (labelled Bythopora gracilis) 

was loaned to the National Museum of Natural History. The original 

entry in the catalogue was Monticulipora gracilis (see the synonymy 

for the chronology of generic shifts). The data accompanying the 
specimen indicate that it came from the Corryville beds, “Lorraine 

group.” This specimen apparently is a typical C. gracilis and com- 
pares well with the descriptions and illustrations of Nicholson (fide 

R. S. Boardman, pers. comm.). 

Bassler (1906, pp. 20, 21), who restudied the James types, 

mentioned that Bythopora gracilis (= C. gracilis Nicholson) was 

abundant in the Fairview and McMillan Formations throughout the 
“Ohio Basin,” and especially abundant in the Corryville shales 

where many slabs are covered with its white, narrow, smooth 

branches. C’. meeki, according to James (1878a), came from higher 

horizons of the Cincinnati Group. Bassler (1906) specifically men- 

tions the C’. meeki horizon as the Waynesville formation, Richmond 

Group. Under the circumstances it is safe to say that the Corryville 

Shale Member of the McMillan Formation was the source of original 

types of C. gracilis collected by James for himself and Nicholson. 
Comparison with other species. — B. gracilis differs from B. 

granosa Ulrich in having numerous mesopores, most of which reach 

the zoarial surface; all mesopores have diaphragms along their entire 
lengths. James (1878a) proposed the name C. meeki to include larger 

diameter forms that he collected from horizons higher than those of 

B. gracilis. In 1881, James reported that B. gracilis had thinner 

walls and that B. meeki was characterized by maculae. Neither of 

these observations are substantiated here. Bassler (1906, pp. 20, 
21) noted that 

the various species of Bythopora are so much alike in internal structures that 
it is not strange that Nicholson (1881) considered the species under discussion 
[B. meeki] only a variety of his Monticulipora gracilis. However, the fact that 
it occupies and is characteristic of a different geological horizon, and always 
forms a considerable larger zoarium, seems to be reason enough for its rank 
as a distinct species .. . B. gracilis stems seldom over 3 mm in diameter... 
B. meeki seldom less than 6-7 mm. 

The range in zoarial diameter of Bellevue specimens of B. 
gracilis (1.4-10 mm) more than covers the size ranges observed by 
James and Bassler. This is seen in collections even from small strati- 

graphic intervals in the Bellevue Limestone. The internal anatomical 
details of the collection are the result of allometric growth, rather 
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than characters that would be considered to be of specific rank. 

Hence, Batostomella meeki is here considered to be synonymous 

with B. gracilis. Utgaard and Perry (1964, p. 89) noticed a similar 
range in size in their collection of B. gracilis from the upper part of 
Whitewater Formation, Richmond group. 

Genus BYTHOPORA Miller and Dyer 

1878. Bythopora Miller & Dyer, Contr. Paleont., No. 2, p. 6. 
1889. Bythopora Miller & Dyer, Miller, North American Geol. Paleont., p. 295. 
1890. Bythopora Miller & Dyer, Ulrich, Geol. Surv. Illinois, vol. 8, p. 376. 
1900. Bythopora Miller & Dyer, Nickles & Bassler, U.S. Geol. Surv., Bull., vol. 

1736p. 32: 
1906. Bythopora Miller & Dyer, Bassler, U.S. Natl. Mus., Proc., vol. 30, pp. 

20-22. 
1908. Bythopora Miller & Dyer, Cumings, Indiana Dept. Geol. Nat. Res., 32nd 

Ann. Rept., p. 741. 
1915. Bythopora Miller & Dyer, Bassler, U.S. Natl. Mus., Bull. 92, vol. 1, p. 

150. 
1920. Leptotrypella (Leptotrypellina) Vinassa de Regny, Soc. Italiana Sci. Nat., 

vol. 59, p. 222. 
1934b. Bythopora Miller & Dyer, Bassler, Fossilium Cat., Animalia, pars 67. 
1953. Bythopora Miller & Dyer, Bassler, Treatise Inv. Paleont., part G 

(Bryozoa), p. G99. 
1967. Bythopora Miller & Dyer, Ross, Jour. Paleont., vol. 41, pp. 641-642. 

Batostomella (part) of authors. 

Type species. — Helopora dendrina James, 1878a (= Bytho- 

pora fruticosa Miller and Dyer, 1878; a junior objective synonym.) 
Probably the type material came from the Fairview Formation 
(Maysville Group) at Cincinnati, Ohio. 

Definition. — Slender, frequently dichotomously — branching 

zoaria. Exozone extremely thin. Zooecia polygonal in cross-section 

in endozone, rounded in exozone, enlarged in cross-section towards 

zoarial surface. Zooecial walls composed of V-shaped laminae. Dia- 

phragms lacking in endozone, rare to absent in exozone. Mesopores 
lacking. Aconthopores few, with clear lumen surrounded by lami- 
nated material. 

Remarks. — Bythopora differs strikingly from otherwise similar- 

looking genera Aisenvergia Dunaeva, Lamottopora Ross, Newporto- 

pora Ross, Polycylindricus Boardman and Volnovachia Dunaeva of 

the family Aisenvargiidae Dunaeva, 1964, in its widening of the 
zooecial openings towards the zoarial surface. A marked constriction 
in the zooecial openings, characteristic of the above-mentioned 

genera, is also typical of Batostomella. Bythopora differs from Bato- 
stomella in that the megazooecia are not developed in its endozone. 
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Ross (1967, p. 641) regarded Bythopora to be sufficiently distinct 

in itself to warrant its inclusion in the monogeneric family Bytho- 

poridae Miller, 1889. Ulrich (1890) and Bassler (1953) considered 
it to be related to Batostomella and included it in the family Bato- 

stomellidae Ulrich (7m Miller, 1889). 

Bythopora dendrina (James) Pl. 22, figs. 3-5; Pl. 23, figs. 1a-1c, 2 

1878. Helopora dendrina James, Paleontologist, No. 1, p. 3 (July 2). 
1878. Bythopora fruticosa Miller & Dyer, Contr. Paleont., No. 2, p. 6, pl. 4, 

figs. 6, 6a (July 22). 
1878b. Helopora dendrina James, James, Paleontologist, No. 2, pp. 14, 15 (Sep- 

tember 14). 
1889. Bythopora fruticosa Miller & Dyer, Miller, North American Geol. 

Paleont., p. 245, fig. 461. 
1890. Bythopora fruticosa Miller & Dyer, Ulrich, Geol. Surv. Illinois, vol. 8, 

p. 376. 
1900. Bythopora dendrina (James), Nickles and Bassler, United States Geol. 

Surv., Bull., vol. 173, p. 185. 
1906. Bythopora dendrina (James), Bassler, United States Natl. Mus., Proc., 

vol. 30, p. 20. 
1953. Bythopora dendrina (James), Bassler, Treatise Inv. Paleont., Pt. G 

(Bryozoa), p. G99. 
1960. Bythopora fruticosa Miller & Dyer, Orlov (Ed.), Principles of Paleont. 

(Russian Treatise), Bryozoa, Brachiopoda vol., p. 65. 
1967. Bythopora dendrina (James), Ross, Jour. Paleont., vol. 41, pp. 642-644, 

pl. 67, figs. 1-8, 10-13; pl. 69, fig. 4; pl. 72, fig. 3. 

Type.— The holotype was re-discovered and described by 

Ross (1967, p. 641): the original zoarium is approximately 3.5 cm 

in diameter (pl. 67, fig. 11) and fragments of it sectioned by her 

(pl. 67, figs. 1, 2,6) are also described by Ross. Collected from the 

“Top of Mount Adams, Cincinnati, Ohio.” (James, 1878b, pp. 14, 

15). The geographical data suggest the stratigraphical horizon is the 

Fairmount Limestone Member of the Fairview Formation (Mays- 

ville Group). 

Description. — Zoaria delicate; branch cross-section subcircular 
to slightly compressed; surface rough. Exozone width characteristi- 

cally smaller than endozone. Endozone composed of 10 to 15 

zooecia; polygonal in cross-section; zooecial tubes straight to slightly 
irregular in profile; individual tubes widen abruptly at zooecial 
bends, or widen gradually in exozone. Zooecia oval in cross-section 

in exozone, becoming oblong; elongated parallel to direction of 
zoarial growth at zoarial surface. Zooecial tubes in outer endozone 
budding 0 to 2 shorter zooecial tubes before bending into exozone. 

Zooecial walls in endozone thin, gradually thickened from zoo- 



204 BuL_etTiIn 307 

ecial bends; retaining maximum thickness in about middle of exo- 
zone and tapering slightly towards zoarial surface. Individual wall 

units variable in thickness. Wall composed of broad V-shaped 
laminae, these continuous across the zone of curved laminae. 

Diaphragms lacking in endozone; rare to absent in exozone; 
planar to slightly curved; randomly distributed. 

Mesopores absent. Acanthopores few, restricted to exozone; mi- 

nute; lumen distinct, surrounded by non-laminated material. 

Remarks. — See Table 5 for quantitative data and Table 1 for 

distribution and abundance data. Naming of the type species of 

Bythopora is complex and deserves a brief summary (see Bassler 
[1906, p. 20] and Ross [1967, p. 641] for additional details). It ap- 

pears that Dr. Charles Schuchert collected a zoarium from the top of 
Mount Adams, Cincinnati, Ohio. This specimen was first studied by 

Mr. U. P. James who named it Helopora dendriana. James first re- 
ported orally on it at the August, 1876 meeting of the Cincinnati 
Society of Natural History and later published its description in 
1878 (July 2). According to James, [1878b (September), pp. 14, 15] 
the same zoarium was illustrated and described by Miller and Dyer 
(1878, July 22) as Bythopora fruticosa, the type of the new genus 

Bythopora. Bassler (1906) was the first author to accept James’ 

explanation, consequently considering B. fruticosa to be the junior 

objective synonym of H. dendrina. This interpretation has been ac- 
cepted by most later workers, a notable exception being the Rus- 

sian Treatise (Bryozoa, Brachiopoda Volume, Orlov (ed.), 1960). 

Ross (1967, p. 641) identified a zoarium of B. dendrina from 

the Dyer Collection (MCZ 2144), as the specimen figured by Miller 

and Dyer, and hence the holotype. A zoarium in the collection of 

the Department of Geology, University of Cincinnati (UCM 1321) 

had previously been considered the holotype. Ross (1967) con- 

sidered the zoaria conspecific, but the UCM zoarium differs from 

the illustration by Miller and Dyer in that it encloses thicker 

branches of Calopora (= Hallopora; see Singh, 1970). The localities 
given by James (1878a; “Top of Mount Adams”) and Miller and 

Dyer (1878; “Middle part of the Cincinnati Group”) are helpful to 
the extent that the “Hill Quarry beds” which are the Fairmount 
Member of the Fairview Formation are known to have been exposed 
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at the Mt. Adams locality. In the absence of more precise strati- 
graphic location, the holotype is considered to have been collected 

from the Fairmount beds. 

A restudy of the holotype of Bythopora dendrina by Ross 

(1967) has been helpful not only in the understanding of Bythopora 
but has also clarified the concept of Batostomella gracilis, the type 
species of Batostomella (frequently been referred to Bythopora). 

Both the holotype and the zoarium from the University of Cin- 
cinnati collection sectioned by Ross (1967) compare well with 

Bellevue material and are here considered to be conspecific. Addi- 
tional material at the National Museum of Natural History from 

the Fairview Formation, Cincinnati, is here considered conspecific 

with the Bellevue material. “Pustules” reported in B. dendrina from 

the Trenton of New York by Ross (1967, p. 634, pl. 67, fig. 10) seem 

to be restricted to that material. Ross also described the presence of 

1-2 mesopores per zooecia in a tangential section of a holotype frag- 

ment. Longitudinal orientations do not show mesopores. In tangen- 

tial sections, small openings are common in cuts that are slightly 
deeper than usual and oblique. These are obtained when zooecia 

are cut at the zone of constriction. The appearance of the deeper 
tangential sections is mostly a reflection of the narrow exozone 
characteristic of this species. 

The Bellevue material is assigned to this species solely on the 

basis of comparison with the type material, the only species studied 

in detail. Bassler (1915) listed 12 species of Bythopora, of which B. 

gracilis and B. meeki are here assigned to Batostomella (see synony- 

my under Batostomella gracilis). The remainder of the species were 

first introduced in the literature with quite generalized and inade- 

quate morphological information, and have not subsequently been 
restudied. For this reason any meaningful comparison of the 

Bellevue material with other described species must await compre- 

hensive re-evaluation of the genus. 

Genus DEKAYIA Milne-Edwards & Haime, 1851 

Type species.— Dekayia aspera Milne-Edwards and Haime, 
1851, by original designation. 

The concept of the genus as followed here is after Boardman 
and Utgaard (1966, pp. 1103-1104). 
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Dekayia aspera Milne-Edwards and Haime Pl. 24, figs. la-le; 
Pl. 25, figs. la-1b, 2a-2d 

1851. Dekayia aspera Milne-Edwards & Haime, Mono. Polyp. Foss. Terra. 
Paleont., p. 278, pl. 16, figs. 2, 2a. 

1908. Dekayia aspera Milne-Edwards & Haime, Cumings, Indiana Dept. Geol. 
Nat. Res., 32nd Ann. Rept., pp. 810-811, pl. 13, figs. 5-5e; pl. 27, fig. 20. 

1913. Dekayia aspera Milne-Edwards & Haime, Cumings & Galloway, Indiana 
Dept. Geol. Nat. Res., 37th Ann. Rept., pp. 63, 64. 

1953. Dekayia aspera Milne-Edwards & Haime, Bassler, Treatise Inv. Paleont., 
pt. G., p. G98, figs. 60/1a-ic. 

1966. Dekayia aspera Milne-Edwards & Haime, Boardman & Utgaard, Jour. 
Paleont., vol. 40, p. 1104, pl. 138, figs. 1-4. 

Description. —Zoaria ramose, frondo-ramose and _ incrusting; 
branches circular to elliptical in cross-section; zoarial surface smooth. 

Wall characteristically uniform in thickness in endozone and 

exozone. 

Zooecia in endozone long, uniform in width, proximal end 

broadly conical; attaining maximum width in less than 1 mm 

length; uniformly polygonal in cross-section; distinctly smaller 

zooecia observed in cross-section represent proximal ends of normal- 

sized zooecia. 

Zooecia in exozone long; most initiated in mid- to late-endo- 

zone, rarely in mid-exozone; zooecial openings uniformly polygonal 

in cross-section. 

Diaphragms entirely lacking in endozone, rarely one or two 

in exozone, resultant living chamber small; thin, planar. 

Mesopores entirely lacking. Constriction of crenulate wall simu- 

lating mesopores in some sections. 
Acanthopores variable in size; variation in both lumen and 

laminated material. Lumen of large acanthopores commonly larger 
than in small complete acanthopores. Both end-acanthopores and 

exacanthopores present. 

Wall crenulate in both endozone and exozone; most proximal 

parts of zooecia also distinctly crenulate. Wall indistinctly laminate; 
laminae continuous across ZCL. 

Monticules commonly composed of megazooecia and zones of 

thickened wall; rarely by a radial arrangement of megazooecia and 

zooecia around a large acanthopore. 

Remarks. — See Table 6 for quantitative data and Table 1 for 

distribution and abundance data. 

The concept of the species follows Boardman and Utgaard 
(1966), since the type material used by Milne-Edwards and Haime 
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is not traceable. Ulrich (1883, p. 6, fig. 5) figured a portion of a 
tangential section showing the characteristic large and small acan- 

thopores of the species. Ulrich gave the following information on the 

distribution of this and other species of Dekayia: 

Like the other species of the genus, D. aspera is restricted in its vertical range, 
which is from 300-325 feet above low water mark in the Ohio River, at Cincin- 
nati, Ohio. At this height the fragments are quite common. 

This range (according to Bassler, 1906, p. 8) corresponds to the 

Mt. Hope Member of the Fairview Formation. Nickles (1902, p. 

75) apparently found this species diagnostic of the younger beds 
he named the Dekayia aspera or Fairmount beds. 

See Remarks under D. pelliculata for comparisons. 

Dekayia pelliculata Ulrich Pl. 26, figs. 1a-1f; Pl. 27, figs. la-le 

1883. Dekayia pelliculata Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 6, p. 
150; pl. 6, figs. 9, 9a. 

1908. Dekayia pelliculata Ulrich, Cumings, Indiana Dept. Geol. Nat. Res., 32nd 
Ann. Rept., p. 818, pl. 13, figs. 4, 4a. 

Description. — Zoaria frondo-ramose, incrusting; conspecific 
incrustations common. Branches smooth at extremities. Zoarial sur- 

face smooth or covered by low broad monticules distinguished by 

wall thickenings only. 
Wall thicker in exozone. 

Zooecia in endozone even-sided, sharply conical at proximal 

ends; attaining maximum width in less than 1 mm length; four- 

or more-sided in cross-section. 

Zooecia in exozone long; initiated in late endozone, secondary 

zooecia budding in zooecial bend zone; zooecial openings in cross-sec- 

tion characteristically polygonal in thin-walled segments and poly- 

gonal to slightly rounded or subrounded in thicker-walled segments. 
Diaphragms present in a few zooecia of endozone and exozone; ir- 

regularly placed in exozone; planar, thick; forming short diaphragm- 
wall units. 

Mesopores commonly initiated in late endozone, most reaching 
zoarial surface; rapidly attaining maximum width, this maintained 

with minor irregularities. Diaphragms in mesopores distinct, indis- 

tinguishable in thickness from those in endozone or exozone; poly- 

gonal; from distribution and shape appear as spacefillers; commonly 
one between adjacent zooecia; in cross-section may appear on more 
than one side of zooecia. 
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Acanthopores abundant, variable in size; lumen and laminated 

material both variable in diameter; in large acanthopores lumen 

commonly elliptical in cross-section; both endacanthopores and 

exacanthopores present. 

Wall gently and irregularly crenulate in endozone; regularly and 

strongly so in exozone; distinctly laminate; laminae narrowly con- 

vex, continuous across ZCL; appearing uniformly dark. 

Monticules composed of zooecia, thickened wall and abundant 

acanthopore or only megazooecia with thin walls and acanthopores. 
Remarks. — See Table 7 for quantitative data and Table 1 for 

distribution and abundance data. Ulrich provided the following 
formation and locality information: 

Cincinnati group. Rather rare on the hills back of Cincinnati, Ohio and Coving- 
ton, Kentucky at an elevation of from 300 to 350 feet above the low water 
mark in the Ohio River. 

This vertical range, according to Bassler (1906, p. 8) would 

approximately encompass the Fairview Formation of modern usage. 
D. pelliculata differs from D. aspera in possessing mesopores, 

diaphragms, and thicker walls in the exozone. D. appressa, a form 

with thin walls, has only a few small acanthopores. D. aspera has 

distinct, abundant large and small acanthopores. 

Genus HETEROTRYPA Nicholson, 1879 

Type species.— Monticulipora frondosa d’Orbigny, 1850; sub- 

sequent designation by Utgaard and Boardman, 1965. Designated 
under Plenary Powers by the I.C.Z.N. (1968, Opinion 838). 

The concept of the genus as followed here is after Boardman 

and Utgaard (1966, pp. 1105-1107). 

Heterotrypa frondosa (d’Orbigny) Pl. 28, figs. 1a-1f; 
Pl. 29, figs. la-1b, 2a-2b, 3a-3b 

1850. Monticulipora frondosa d’Orbigny, Prodr. de Paleont., vol. 1, p. 25. 
1966. Heterotrypa frondosa (d’Orbigny), Boardman and Utgaard, Jour. 

Paleont., vol. 40, pl. 140, figs. 1a-1d, 2a-2b. 

Description.— Zoaria frondose, proximal ramose shaft and 

ramose protrusions elsewhere; conspecific overgrowths rare. Zoarial 
surface covered by sharp broad uniformly-spaced monticules. 

Zooecia in endozone even-sided with minor irregular thicken- 
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ings; conical at proximal zones; gradually expanding to maximum 

width in less than 1 mm length, this width maintained until its 

termination; polygonal in cross-section; small zooecia interspersed 

with more abundant larger zooecia that represent proximal ends of 

larger zooecia. 

Zooecia in exozone commonly initiated in mid-endozone, rarely 

in late endozone; rare secondary zooecia initiated in exozone; in 
cross-section, zooecial openings commonly circular; rarely otherwise. 

Diaphragms irregularly distributed in endozone, abundant in 

exozone; apparently uniform in thickness; planar; cystose in outer 

exozone. Diaphragm-zooecial lining unit distinct, weak or absent. 
Distal components of zooecial lining may overlap proximal com- 

ponents making this zone thicker. Few laminae of zooecial lining 

merging with wall. 

Mesopores abundant; may be initiated in mid-endozone; more 

commonly in zone of zooecial bend; rounded to subangular in out- 

line; because of shape and size do not appear as space-fillers. Dia- 
phragms in mesopores seldom cystose. 

Acanthopores abundant to common; exacanthopores and enda- 

canthopores commonly of same size; offset acanthopores slightly in- 

flecting zooecial walls, producing zooecial openings that are not 

rounded; 0 - 4 around each zooecium; lumen distinct, relatively 

large. 

Occasional cyst present, rounded in outline. 

Walls gradually thickening into exozone, with local, irregular 

thinnings and thickenings. Some diaphragm-zooecial lining units 
thickening in distal parts of zooecium; laminae sharply convex and 
continuous across ZCL; laminae thick and dark in color; irregularly 

light in color across ZCL; proximal zones of laminae overlapping 

tightly, permitting few laminae from zooecial lining to merge. 

Monticules composed of megazooecia, mesopores, acanthopores, 

and thicker, darker walls. Clusters of mesopores or megazooecia and 
mesopores occur singly or in combination on a zoarium. 

Remarks. — See Table 8 for quantitative data and Table 1 for 

distribution and abundance data. Boardman and Utgaard (1966, 

p. 1106) designated a lectotype (USNM 55879, pl. 140, fig. 1) and 

two paralectotypes (USNM 144231, pl. 140, fig. 2) from the type 

material obtained by Ulrich and Bassler (1904, p. 25) from the 
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d’Orbigny collection in the Museum national d’Histoire naturelle of 

Paris. According to Ulrich and Bassler these specimens probably 

came from the Fairmount Member (Fairview Fm.) of the Mays- 
ville Group at Cincinnati, Ohio. 

Boardman and Utgaard found the lectotype of H. frondosa to 

be qualitatively more 

comparable in many respects to specimens of H. prolifica from the Waynesville 
Formation of the Richmond Group, than to the subsequently identified speci- 
mens known to come from the Fairmount Member of the subjacent Maysville 
Group. Comparable characters include an unusually broadly amalgamate ap- 
pearance with thick zooecial linings and walls and correspondingly small 
zooecial voids, acanthopores of small diameter and comparable arrangement, and 
closely spaced zooecial diaphragms. 

Consequently they suggested that Ulrich and Bassler may have 
erred in their stratigraphic determination. 

Bellevue material is remarkedly similar to the type material. 

The features noted above are consistently developed in all the 
zoaria referred to H. frondosa. 

Heterotrypa solitaria Ulrich Pl. 30, figs. 1la-1b, 2a-2d; 
Pl. 31, figs. 1a-1b, 2a-2c 

1883. Heterotrypa solitaria Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 6, 
D2 SS,eple datigss 5.) Say ob: 

Description. — Zoaria frondose, conspecific overgrowths infre- 

quent; branch margins smoothly rounded. Zoarial surface covered 

by low broad monticules, commonly almost flush with surface. 

Wall irregularly thick in exozone, may be wavy to slightly 

crenulate in endozone and zooecial bend zone. 

Zooecia in endozone uneven sided, broadly conical at proximal 

end, with gradual increase in width; maximum width attained in 

about 1 mm; commonly polygonal, rarely quadrangular in cross- 

section. 

Zooecia in exozone commonly initiated in zooecial bend zone; 

more than one may be budded from an endozonal zooecium; zooecial 

openings typically polygonal in outline, many subrounded. 
Diaphragms absent to rare in endozone; absent in most zooecia; 

abundant in exozone; typically aligned at an almost constant dis- 

tance from zoarial surface. Most planar; few slightly curved con- 
cave to zoarial surface; rarely cystose; forming well-defined short 

diaphragm-wall units. 
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Cysts common in many zoaria, restricted, without any pattern, 

to a few zooecia; rounded in outline; projecting slightly into zooecial 

opening. 

Mesopores abundant, most initiated near zooecial bend; irregu- 

larly terminated in exozone; many reach zoarial surface; typically 

moniliform; uniform in width; rounded to subrounded in cross- 

section; due to shape and outline appear as space-fillers. 

Both end- and exacanthopores; lumen distinct in both; size 

variation of acanthopores reflects variations in both lumen and sur- 

rounding laminate material. 
Wall indistinct, composed of laminae continuous across ZCL; 

laminae narrowly convex. Wall composed of short diaphragm-wall 
and independent wall units; irregular thickenings in wall contributed 

by either. 

Monticules composed of megazooecia, thickened walls, and 

larger acanthopores. 

Remarks. — See Table 9 for quantitative data and Table 1 for 
distribution and abundance data. Ulrich (1883, p. 89) gave the for- 

mation and locality information as: 

Cincinnati group. Rare near the tops of the hills west of Covington, Ky., at a 
height of about 300 feet above low water mark in the Ohio River. 

This vertical range corresponds approximately to the Mt. Hope 

Member of the Fairview Formation (Bassler, 1903, p. 8). 

H. solitaria differs markedly from H. frondosa in possessing 
thinner walls and a consistently thinner exozone, lacking a zooecial 

lining, and having diaphragms aligned equidistant from the zoarial 
surface. In cross-section, the thinner wall of H. solitaria produces 

distinct polygonal zooecial openings. 

Genus HOMOTRYPA Ulrich, 1882b 

Type species. — Homotrypa curvata Ulrich, 1882, by original 

designation. 
Definition. — Bassler (1953, p. G96) is followed here. It should 

be pointed out that a re-evaluation of the concepts of the closely 

related genera, Gortamipora Vinassa de Regny, 1920 and H omotry- 

pella Ulrich, 1886 may result in reassignment of some species as- 

signed to the three genera. 
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Homotrypa curvata Ulrich Pl. 32, figs. 1a-1b, 2a-2d. 
Pl. 33, figs. 1a-1b, 2a-2¢ 

1882b. Homotrypa curvata Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 5, pp. 
242-243, pl. 10, figs. 7-7d. 

1903. Homotrypa curvata Ulrich, Bassler, U.S. Natl. Mus., Proc., vol. 26, 

1908. eee curvata Ulrich, Cumings, Indiana Dept. Geol. Nat. Res., 32nd 
Ann. Rept., pp. 840-841, pl. 17, figs. 3-36; pl. 29, fig. 13. 

Description. — Zoaria frondo-ramose; proximal branches 

rounded, distal ones compressed; corresponding branch shape circu- 

lar to subcircular or elliptical in cross-section; zoarial surface 

smooth. 

Wall uniformly even, distinctly thickened in exozone. 

Zooecia in endozone even-sided, rarely irregularly wavy; prox- 

imally sharply conical; maximum width attained in less than 1 mm 

length; regular in width; polygonal in cross-section. 

Zooecia in exozone primarily initiated in well-defined zooecial 
bend zone; zooecial openings polygonal to subcircular in cross- 
section. 

Diaphragms present throughout; planar, slightly curved to in- 
clined; spaced uniformly in endozone; irregularly spaced in exozone, 

length of living chamber variable. 

Cystiphragms present in almost all zooecia; projecting one-half 
or more into zooecial cavity; occurring in continuously overlapping 
series. 

Mesopores absent. 

Acanthopores abundant, uniform in size; lumen and laminated 

material distinct; mostly concentrated between zooecial corners. 
Wall laminae sharply V-shaped; abutting in central zone of wall 

along an irregular surface; wall laminae continuous with those of 
diaphragms and cystiphragms. 

Monticules composed of irregularly aligned megazooecia and 

laminae thus different from those in intermonticular zones. 

Remarks. — See Table 10 for quantitative data and Table 1 

for distribution and abundance data. Ulrich’s (1882b) formation 

and locality information was: 

Cincinnati Group. An abundant species on the hills surrounding the city of 
Cincinnati, but very limited in range, being apparently restricted to a few feet 
of strata at the 300 feet equivalent to Mt. Hope beds of Fairview Fm. level. 



BULLETIN 307 218 

oT
 

OL
 

OL
 

Ot
t 

Ov
T 

s}
Us
WA
IN
Se
ay
A 

[e
70
1 

+1
 

br oT oT tI 

pe
in
se
ow
 

BI
Iv
OZ
 

"A
VI
[B
IO
] 

Yo
va
 

W
o
O
I
y
 

p
a
I
n
s
e
o
w
 

B
I
I
B
O
Z
 

J
O
 

J
o
q
u
i
n
u
 

T
O
F
 

T
 

9
[
G
e
 

Ty
, 

99
S$
 

“
W
W
 

U
I
 

O
I
B
 

S
}
U
I
W
I
I
I
N
S
e
I
U
 

I
V
 

“U
OH
EL
IE
A 

JO
 

JU
II
OI
ZZ
I0
 

= 
A 

Su
ON
eI
Aa
p 

pr
ep
ue
ig
 

= 
‘9
OU
BI
IB
A 

= 
7S
 

$2
0"
 

90
00
° 

0b
" 

£+
0°
 

81
00
° 

LE
S 

12
0°
 

$0
00
° 

Is
t 

L7
20
" 

£0
00
° 

Is
t 

S
 

z
S
 

u
e
s
 

“S
UB
OU
 

[B
II
BO
Z 

W
I
Z
 

BJ
ep
 

(q
) 

!¥
II
eO
Z 

[|
e 

W
I
Z
 

EJ
Ep
 

(B
) 

VI
T-
8'
+ 

BI
Ie
OZ
 

JO
 

P
I
M
 

Of
-1
z 

(q
) 

G
i
r
a
 

(3
) 

au
oz
ox
a 

ul
 

B1
99
00
Ze
Sa
UI
 

JO
 

UO
Is
Ua
WI
p 

‘
x
e
 

8I
-2
r'
 

 (
q)
 

0
2
-
0
1
 

(®
) 

s
d
u
r
u
a
d
o
 

[8
19
30
02
 

Jo
 

Uo
Is
ua
MI
Ip
 

‘x
ey
Ay
 

a
d
u
e
y
 

J
o
j
o
e
i
e
y
g
 

P
H
I
N
 

Vv
ad
nd
 

v¢
ha
jg
ow
or
y 

‘e
ye
p 

a
a
n
e
n
u
e
n
O
—
o
T
 

a[
qz
.y
, 



OrpDovIcIAN Bryozoans: SINGH 219 

Bassler (1953) in his study of Homotrypa mentioned that the 
species characterized the Fairmount beds at Cincinnati, Ohio, and 
in that vicinity. 

For comparison with other species, see Remarks under H. 

obliqua. 

Homotrypa obliqua Ulrich Pl. 34, figs. la-le; Pl. 35, figs. la-le 

1882b. Homotrypa obliqua Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 5, pp. 
243-244, pl. 10, figs. 6-6b. 

1903. Homotrypa obliqua Ulrich, Bassler, U.S. Natl. Mus., Proc., vol. 26, p. 
575, pl. 23, figs. 12-14. 

1908. Homotrypa obliqua Ulrich, Cumings, Indiana Dept. Geol. Nat. Res., 32nd 
Ann. Rept., pp. 848-849, pl. 19, figs. 1-16; pl. 30, fig. 6. 

Description. — Zoaria ramose, branches circular to elliptical 

in cross-section; zoarial surface covered with sharp conical monti- 

cules. 

Zooecia in endozone even-sided or slightly wavy; sharply 

conical in proximal zone; attaining maximum width in more than 1 

mm length; slight irregularities in width; polygonal in cross-section. 
Proximal parts of some zooecia in exozone primarily initiating 

several zooecia; others initiated secondarily in weakly-defined 
zooecial bend zone; zooecial openings polygonal to subcircular in 
cross-section. 

Diaphragms common in exozone, less common in outer endo- 

zone, and rare to absent in endozone; planar; convex in distal part 

of zooecia. 

Cystiphragms present in almost all zooecia; projecting about 
one-half to one-third into zooecial cavity; occurring in continuously 

overlapping series; uniform in size. 

Mesopores absent. 

Acanthopores abundant, mostly restricted to zooecial corners. 
Lumen indistinct; typical structure of laminated material not de- 

veloped. 

Wall laminae sharply V-shaped; abutting in central zone of wall 
along an irregular surface; diaphragms apparently abutting sharply 
against wall. 

Monticules composed of megazooecia. 

Remarks. — See Table 11 for quantitative data and Table 1 

for distribution and abundance data. Ulrich’s (1882b) information 

on distribution was: “rather common near the tops of the hills at 
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Cincinnati, Ohio.” Bassler (1903) found it abundant in the Fair- 
view and McMillan Formations. 

H. obliqua differs from H. curvata in having no diaphragms in 
the endozone, possessing slightly wavy walls in early exozone and 

late endozone, and a thinner exozone, and showing monticules on 

the external surface. Zoaria in H. curvata are externally smooth and 

branches commonly are subcircular to elliptical in cross-section. 

Genus MONTICULIPORA d’Orbigny 

1849. Monticulipora d’Orbigny, Rev. Mag. Zoology, ser. 2, vol. 1, p. 503. 
1850. Monticulipora d’Orbigny, d’Orbigny, Prodr. Paleont., vol. 1, p. 25. 
1854. Monticulipora, d’Orbigny, Milne-Edwards & Haime, Palaeontogra. Soc., 

Mon., p. 264 (only a footnote). 
1879. Monticulipora d’Orbigny, (part), Nicholson, Tabulate Corals, Paleozoic 

Period, p. 269. 
1881. Monticulipora d’Orbigny, (part), Nicholson, Genus Monticulipora, pp. 1, 

99-102. 

1882a. Monticulipora d’Orbigny, Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 
Sy) 1)05, Ie 

1882b. Monticulipora d’Orbigny, Ulrich, Cincinnati Soc. Nat. Hist., Jour., vol. 
2h 18h Ve 

1904. Monticulipora d’Orbigny, Ulrich & Bassler, Smith. Misc. Coll., vol. 47, 
Dolo: 

1908. Monticulipora d’Orbigny, Cumings, Indiana Dept. Geol. Nat. Res., 
32nd Ann. Rept., p. 750. 

1911. Monticulipora d’Orbigny, Bassler, U.S. Natl. Mus., Bull., vol. 77, p. 179. 
1934a. Monticuliporella Bassler, Washington Acad. Sci., Jour., vol. 24, p. 408. 
1953. Monticulipora d’Orbigny, Bassler, Treatise Inv. Paleont., part G. (Bryo- 

zoa), pp. G94-95. 
1966. Monticulipora d’Orbigny, Boardman & Utgaard, Jour. Paleont., vol. 40, 

p. 1093. 

Type species. — Monticulipora mammulata d’Orbigny, 1850. A 
subsequent designation by Bassler and Duncan (1955; ICZN, 

1957, Opinion 443). D’Orbigny (1849, p. 503) proposed the genus 
Monticulipora and designated M. frustulosa, (a non-trepostome from 

the Jurassic of France) as the type species. This designation was not 
discovered until later. In 1850 d’Orbigny added two new species from 

the Cincinnatian strata, M@. mammulata and M. frondosa, and four 

Jurassic species. 

In 1934(a), Bassler, after the discovery of the Jurassic type 

nomination, contrary to the commonly accepted usage of M. mam- 

mulata as the type species of the genus, attempted to revalidate M. 

frustulosa as the type species. To achieve this he proposed a new 

generic name, Monticuliporella, having M. mammulata as its type 

species. But Bassler and Duncan (1955), by a petition successfully 

sought to suppress the name Monticuliporella (now officially rejected 
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and invalid), and designated 1. mammulata as the type species of 
Monticulipora. 

Monticulipora mammulata d’Orbigny Pl. 36, figs. la-1b, 2a-2c; 
Pl. 37, figs. 1, 2, 3a-3b 

1850. Monticulipora mammulata d’Orbigny, Prodr. Paleont., p. 25. 
1851. Chaetetes mammulatus (d’Orbigny), Milne-Edwards & Haime, Hist. Nat. 

des. Corall., vol. 3, p. 267, pl. 19, figs. 1, la. 
1854. Monticulipora mammulata d’Orbigny, Milne-Edwards & Haime, Palae- 

ontogr. Soc., Mon., p. 265. 
1874. non Chaetetes mammulatus (d’Orbigny), Nicholson, Geol. Soc. London, 

Quart. Jour., vol. 30, p. 508, pl. 130, figs. 3, 3a. 
1879. non Monticulipora (Heterotrypa) mammulata (d’Orbigny), Nicholson, 

Tabulate Corals Paleozoic Period. p. 294, pl. 13, figs. 1-1b. 
1881. non Monticulipora (Heterotrypa) mammulata (d’Orbigny), Nicholson, 

Genus Monticulipora, pp. 104-110, pl. 6, figs. 1-1g. 
1881. non Monticulipora (Peronopora) molesta Nicholson, Genus Monticulipora, 

pp. 224-226, pl. 6, figs. 2-2d. 
1882b. Monticulipora mammulata d’Orbigny, Ulrich, Cincinnati Soc. Nat. Hist., 

Jour., vol. 5, pp. 234-36, pl. 10, figs. 5, 5a. 
1882b. Monticulipora mammulata d’Orbigny var. molesta Ulrich, Cincinnati 

Soc. Nat. Hist., Jour., vol. 5, p. 236. 
1904. Monticulipora mammulata d’Orbigny, Ulrich and Bassler, Smith. Misc. 

Coll., vol. 47, p. 16, pl. 6, figs. 1-3. 
1906. Monticulipora mammulata d’Orbigny, Thevenin, iz Boule, Types du 

Prodr. de Paleont., p. 165, pl. 8, figs. 10, 11; pl. 9, fig. 1. 
1908. Monticulipora mammulata d’Orbigny, Cumings, Indiana Dept. Geol. 

Nat. Res., 32nd Ann. Rept., pp. 859-862, pl. 21, figs. 1-1c; pl. 31, figs. 1, 
la. 

1953. Monticulipora mammulata d’Orbigny, Bassler, Treatise Iny. Paleont., 
part G (Bryozoa), pp. G94-95, figs. 55/la-d. 

1966. Monticulipora mammulata d’Orbigny, Boardman & Utgaard, Jour. 
Paleont., pp. 1093-1096, pl. 133, figs. 1-3; pl. 134, figs 1-3. 

Description. — Zoaria massive, frondose or frondo-ramose; rare 
branches on massive proximal ends of frondose zoaria circular to 

subcircular in cross-section. Zoarial surface covered by sharply coni- 

cal to blunt monticules, closely spaced; some adjacent monticules 
coalesced. 

Wall in endozone and exozone indistinct; endozone-exozone 

boundary obscure. 

Zooecia in endozone even-sided, flaring distally and continuing 

for appreciable lengths before budding new zooecia; sub-rounded to 

slightly elliptical in cross-section. 

Zooecia in exozone commonly initiated considerable distance 

proximally from zooecial bend; a few zooecia bud within mid-exo- 

zone; zooecial openings polygonal to sub-rounded in cross-section. 
Diaphragms abundant in endozone as well as exozone; closely 

spaced, planar, very thin. 
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Cystiphragms present in many zooecia in both endozone and 
exozone; occurring as overlapping series; diaphragms commonly con- 

nect the cystiphragm to opposite walls; most distal relative to 

zoarium. 

Mesopores commonly initiated in zone of zooecial bend; many 

continue to increase in diameter until crowded out by zooecia near 

zoarial surface; a few short mesopores initiated and terminated in 

mid-exozone. 

Acanthopores rare to common, small in diameter; lumen dis- 

tinct to obscure; size variation mainly due to lumen component. 

Wall indistinctly laminate; dark granular material irregularly 
distributed; diaphragm-wall units obscure. 

Monticules composed of clusters of mesopores and distinct 

darker and thicker walls; laminae in thicker walls also obscured; 

cystiphragms commonly oriented with zooecial opening away from 
center of monticule. Megazooecia immediately around cluster of 

mesopores larger than intermonticular zooecia. 
Remarks. — See Table 12 for quantitative data and Table 1 for 

distribution and abundance data. Nicholson (1874, 1879, 1881) and 

Ulrich (1882a) presented conflicting interpretations of Monticul1- 

pora mammulata d’Orbigny and Chaetetes decipiens Réminger. One 

reason for this was the unavailability of the primary type material. 

Hence M. mammulata was based on comparisons of secondary ma- 
terial with published external characters. Ulrich’s (1882a, pp. 130- 
134) careful analysis showed that Nicholson consistently misidenti- 

fied Monticulipora (Heterotrypa) mammulata Nicholson (= Monti- 

culipora frondosa d’Orbigny) and Monticulipora (Peronopora) 

frondosa Nicholson (= Chaetetes decipiens Rominger). 

Utgaard and Boardman (1965, p. 118) summarized the history 
of generic and specific assignments used by Nicholson and Ulrich. 
These authors’ petition to ICZN (answered in ICZN, 1968, Opinion 

838) fixed the generic concepts through establishment of Monti- 
culipora frondosa d’Orbigny as the type species of Heterotrypa, 

and Chaetetes decipiens Rominger as the type species of Perono- 

pora, both now accepted usage. 
My work shows that Monticulipora (Peronopora) ‘molesta 

[sensu Nicholson] is not a Monticulipora but a Peronopora [sensu 

Ulrich and of modern usage]. 
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Ulrich (1882b, pp. 234-236) accepted Nicholson’s assignment 

of the new species Monticulipora (Peronopora) molesta, to the 
genus Monticulipora. At the same time, Ulrich seemed to be im- 

pressed by differences in the growth habit and consequently sug- 
gested that 

Nicholson’s name molesta be retained as a varietal designation for the fron- 
descent examples of this species, Monticulipora mammulata, as some title by 
means of which it may be distinguished from the massive and lobate examples. 

Nickles (1902) apparently chose to recognize M. molesta 

Nicholson as a distinct species and designated one of his new strati- 

graphic members, the Bellevue, as the M. molesta beds because of 

the alleged abundance of this species. He apparently misidentified 

Heterotrypa frondosa (see Nature of the Bellevue Limestone). 
Cumings (1908, p. 802), referring to a thin-section photograph 

of d’Orbigny’s type of M. mammulata, commented: 

The type as figured is the ramose form, to which, according to Ulrich’s sugges- 
tion, we should apply the varietal name molesta. In view of this last fact it 
would seem to be best to either discard the name molesta or apply it rather 
to the massive form. 

Nicholson (1881, p. 224) characterized M. molesta as “fron- 

descent and undulating lobed or palmate expansions . . . rarely the 

corallum is massive.” 

That Nicholson was alluding to what is today assigned to Pero- 

nopora is clearly indicated by his statement that 

The normal mode of growth in M. molesta is certainly that of an expanded 
frond, composed of two strata of corallites, which diverge in opposite directions 
from an imaginary mesial plane to open on the two flat surfaces of the ex- 

pansions. 

The accompanying illustrations (pl. 6, figs. 2-2d) show two 

exteriors and additional internal characters. His figure 2 is of a large 

frondose zoarium showing a distinct, though discontinuous, median 

layer. This layer is not unlike that of Monticulipora (Peronopora) 

frondosa (= Chaetetes decipiens Rominger; now also referred to 

Peronopora) shown on plate 5, figure 5a. It may be, as is not un- 

common in the species, that Nicholson’s specimen actually showed 

a discontinuous median layer. 

The external morphology of M. mammulata d’Orbigny has 

been variously and erroneously interpreted by many authors. In 

addition Nicholson misidentified as Monticulipora (Peronopora) 
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molesta a Peronopora of modern usage. This observation needs to 
be checked and confirmed if and when Nicholson’s type material is 

located. 

The Bellevue monticuliporas, both frondose and ramose forms, 

are here referred to M@. mammulata because the two habits inter- 

grade. The Bellevue beds are not typified by M. molesta. Even sup- 

posing this name could apply to frondescent forms, these are not 

especially characteristic of the unit. 

PARVOHALLOPORA, n. gen. 

Type species. — Monticulipora ramosa d’Orbigny, 1850. 

This species is chosen as the type of the genus because it is 

most familiar and perhaps the most abundant of all the species. 

The long species synonymy attests to this. 
Definition. — Zoaria ramose. Zoarial surface smooth or with 

regularly spaced monticules. Exozone well developed. Zooecial sur- 

face-angle sharp. Zooecia in endozone polygonal in cross-section, in 

exozone polygonal or circular to subcircular. Diaphragm-zooecial 
lining unit present in many species. Laminae in ZCL merging, broad 
U- to V-shaped, distinctly dark at their proximal parts. Diaphragms 
in zooecia in endozone, absent in exozone of some species. Dia- 

phragms planar or curved but rarely cystose. Mesopores abundant 

between most zooecia, rounded to subrounded, rarely polygonal in 

cross-section, always less than half the diameter of zooecial open- 

ings. Diaphragms in mesopores, planar to curved, forming short 

diaphragm-wall units. 
Minimum geological range. — Upper Ordovician. 
Remarks. — The genus Hallopora of authors (e.g., Bassler, 

1953, p. G112) includes a morphologically heterogeneous group of 
species that range in age from Ordovician through Devonian. This 
halloporoid complex can be characterized by the presence of dia- 

phragms both in the endozone and exozone, closely-spaced dia- 

phragms in the early part of the zooecia and fewer in the distal part 
in the endozone, numerous mesopores, rounded cross-sectional shape 
of the zooecia in the exozone, and the absence of acanthopores. 

Bassler (1911, pp. 334, 335) characterized the type species of 

Hallopora, Chaetetes elegantula, by the presence of “ornamental 

covers that close the diaphragms” (fig. 210f), features that Hall 
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thought taxonomically unimportant in his original definition of the 

species. Bassler (1953, p. G112, fig. 741e) used these as characters 
to define Hallopora, as follows: 

Ramose, intertwined branches may form clumps 30 cm wide. Zooecial apertures 
commonly closed by ornamental perforate covers which become diaphragms 
when left behind during growth. 

Ross (1969) mentioned this as a valid character but did not 

illustrate its presence in the type material that she studied. An 
examination of a C. elegantula collection from Rochester, NY, in the 

National Museum of Natural History, showed that only a few 

specimens possess this structure. Another one of the two specimens 

from Lockport, New York (at Northern Kentucky University, sup- 

plied by Ward’s Natural Science Establishment, Rochester, New 
York) showed this structure also. But because it is present in only 

a few zoaria this character does not seem to be of taxonomic value 

even at the species level. Determination of its biological significance 

awaits further study. A study of sectioned topotype material of C. 

elegantula and related forms in the National Museum of Natural 

History collections from the Waldron Shale (Middle Silurian) of 

Ohio, suggests that this group is distinctive, and is unrelated 

generically to the Bellevue material and most of the Upper Ordo- 
vician forms now referred to the genus Hallopora. Hence, the new 
genus Parvohallopora is proposed here to accommodate the Upper 

Ordovician halloporas. 

A literature analysis and study of the collections in the National 

Museum of Natural History indicates that most of the Ordovician 

species of Hallopora are referrable to Parvohallopora. A notable ex- 
ception is an undescribed halloporid species from Wilmington, 
Illinois (Richmond), that appears intermediate between the two 

genera. 

Parvohallopora is easily distinguished from Hallopora by the 

following characteristics: 

1. Zooecia of smaller diameter than in Hallopora. 
2. Absence of mural spines in the zooecia. H. elegantula has numerous 

mural spines in the zooecia. 
3. Numerous small mesopores between most zooecia, that commonly are 

less than half the diameter of the zooecia. Hallopora is characterized by 
large polygonal mesopores. 

4. Zooecia that in the endozone are polygonal in cross-section. In Hallopora 
the zooecia in the endozone are circular to subcircular in cross-section. 
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5. Cystose diaphragms are rare to absent in the zooecia and absent in the 
mesopores of Parvohallopora. Both mesopores and zooecia in Hallopora 
are characterized by numerous cystose diaphragms. 

. Laminae in the ZCL of adjacent zooecia are broadly U - V shaped. 
Laminae in Hallopfora are generally distinctly V-shaped. 

Parvohallopora ramosa (d’Orbigny) Pl. 41. figs. 1-3, 4a-4c; 

1850. 
1851. 

1851. 

1851. 

1874. 

1874. 

1874. 

1875. 

1875. 

1875. 

1876. 

1878. 

1879. 

1879. 

1881. 

1881. 

1881. 

1883. 

1889. 

1889. 

1890. 

1906. 

1908. 

1912. 

Pl. 42, figs. 1, 2, 3a-3c; Pl. 43, figs. la-1c, 2, 3 

Monticulipora ramosa d’Orbigny, Prodr. de Paleont., vol. 1, p. 25. 
Chaetetes ramosus (d’Orbigny), Milne-Edwards & Haime, Mono. Pol. 
Foss. Terr. Palaeozoiques, vol. 5, p. 266, pl. 19, figs. 2, 29. 
Chaetetes rugosus Milne-Edwards & Haime, Mono. Pol. Foss. Terr. 
Palaeozoiques, vol. 5, p. 268, pl. 20, figs. 6, 6a. 
(non) Chaetetes daliti Milne-Edwards & Haime, Mono. Pol. Foss. Terr. 
Palaeozoiques, vol. 5, p. 266, pl. 19, figs. 6, 6a. 
Chaetetes dalei Nicholson, Geol. Soc. London, Quart. Jour., vol. 30, p. 
503, pl. 29, figs. 5, 5b. 
Chaetetes rugosus Milne-Edwards & Haime, Nicholson, Geol. Soc. Lon- 
don, Quart. Jour., vol. 30, p. 502, pl. 29, fig. 2. 
Chaetetes pulchellus Nicholson, Geol. Soc. London, Quart. Jour., vol. 
305ep. 502) ipl. 29, stig.2- 
Chaetetes pulchellus Nicholson, Nicholson, Pal. Ohio, vol. 2, p. 195, pl. 
DAetigs ao oa 
Chaetetes rugosus Milne-Edwards & Haime, Nicholson, Pai. Ohio, vol. 2, 
pel 9S pleat tips 2 
Chaetetes dalei Nicholson, Nicholson, Pal. Ohio, vol. 2, p. 192, pl. 21, fig. 
la. 
Chaetetus rugosus Milne-Edwards & Haime, Nicholson, Ann. Mag. Nat. 
Hist., ser. 4, vol. 18, p. 87, pl. 15, fig. 4. 
Monticulipora rugosa (Milne-Edwards & Haime), Dybowski, Chaetetiden 
der Silur- Formation, p. 92, pl. 3, fig. 1. 
Monticulipora ramosa d’Orbigny, Nicholson, Tabulate Corals Paleozoic 
Period, p. 274, fig. 35b. 
Monticulipora (Heterotrypa) ramosa (d’Orbigny), Nicholson, Tabulate 
Corals Paleozoic Period, p. 296, pl. 13, figs. 2, 2a. 
Monticulipora (Heterotrypa) ramosa (d’Orbigny), Nicholson, Genus 
Monticulipora, p. 110, fig. 18, pl. 2, figs. 2, 2a. 
Monticulipora ramosa d’Orbigny var. rugosa (Milne-Edwards & Haime), 
Nicholson, Genus Monticulipora, pp. 113-115, figs. 19a-b, pl. 2, fig. 3. 
Monticulipora (Heterotrypa) andrewsi Nicholson, Genus Monticulipora, 
pp. 128-131, figs. 21a-d, pl. 5, figs. 1, la. 
Chaetetes dalei Nicholson, Hall, Indiana Geol. Nat. Hist., 12th Ann. Rept., 
p. 249, pl. 11, fig. 2. 
Callopora? (Heterotrypa) rugosa (Milne-Edwards & Haime), Nicholson, 
Manual Paleont., p. 347, fig. 224b. 
Monticulipora ramosa d’Orbigny, Miller, North American Geol. Paleon- 
tology, p. 197, fig. 198. 
Callopora ramosa (d’Orbigny), Ulrich, Geol. Surv. Illinois, vol. 8, pp. 
3, 15, fig. 5b. 
Monticulipora ramosa d’Orbigny, Thevenin in Boule, Ann. de Paleont., 
vol. 1, p. 166, pl. 9, figs. 5-8. 
Callopora ramosa (d’Orbigny) var. rugosa (Milne-Edwards & Haime), 
Cumings, Indiana Dept. Geol. Nat. Res., 32nd Ann. Rept., pp. 793-795, pl. 
10, fig. 2, pl. 2; pl. 27, figs. 14, 14a. 
Callopora ramosa (d’Orbigny), Cumings, Geol. Soc. America, Bull. 23, 
pli 20, figs 16% pl) 22 nie: 28: 
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1913. Hallopora ramosa (d’Orbigny), Bassler in Zittel-Eastman, Textbook 
Paleont., p. 337, fig. 490. 

1915. Hallopora ramosa (d’Orbigny), Cumings & Galloway, Geol. Soc. 
America, Bull. 26, pl. 14, fig. 44. 

1931. Hallopora ramosa (d’Orbigny), McFarlan, Geology of Kentucky, p. 107, 
plies; figs 3: 

1931. Hallopora rugosa (Milne-Edwards & Haime), McFarlan, Geology of 
Kentucky, p. 108, pl. 13, fig. 2. 

1944. Hallopora rugosa (Milne-Edwards & Haime), Shimer and Shrock, Index 
Fossils North America, p. 261, pl. 99, fig. 5. 

1953. Hallopora ramosa (d’Orbigny), Bassler, Treatise Inv. Paleont., pt. G 
(Bryozoa), fig. G742. 

1961. Hallopora ramosa (d’Orbigny), Caster, Dalvé & Pope, Cincinnati Mus. 
Nat. Hist., pl. 4, figs. 14, 15. 

1961. Hallopora rugosa (Milne-Edwards & Haime), Caster, Dalvé & Pope, 
Cincinnati Mus. Nat. Hist., pl. 4, fig. 16. 

Description. — Zoaria ramose, only conspecific incrustations. 

Branches circular to subcircular in cross-section; bifurcating at 

60-75°, at intervals of 1-4 cm. Zoarial surface completely covered 

by monticules. Monticules show gradation between isolated, regu- 
larly spaced conical protuberances that are rounded or blunt at their 

tips, to transversely oriented ridges, partly or completely encircling 
zoarial branches. 

Wall commonly attains maximum thickness in early exozone; 

irregular thickenings in exozone common. 

Zooecia in endozone parallel-sided, proximally gradually ex- 
panding conical, attaining maximum width within a distance of less 
than 1.5 mm; walls even, except near zooecial bend, may be slightly 

wavy; polygonal outline in cross-section; smaller zooecia representing 
proximal portions. 

Zooecia in exozone usually initiated only slightly proximal to 

zooecial bend; zooecial openings circular to subcircular in cross- 

section. 

Diaphragms common in endozone, closely-spaced in exozone 

(resultant living chamber short), usually absent in zooecial bend 

zone; planar, rarely slightly inclined or curved. 

Mesopores initiated from almost mid-endozone to early exo- 

zone; most terminate in mid-exozone; circular to subciricular in 

cross-section; slightly elongated mesopores have rounded outline; 

one to several mesopores between adjacent zooecia which, due to 

shape and distribution, do not give appearance of space-fillers. 

Walls composed of diaphragm-zooecial lining units; zooecial 

lining approximately equal in thickness to diaphragms, distally be- 
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coming slightly thicker because lining from proximal units may con- 

tinue distally for some distance before merging with ZCL. Laminae 
U- to V-shaped; proximal zone of laminae darker in color. Abut- 

ting of proximal zones of lamina, seen in longitudinal and transverse 

orientation, resulting in formation of almost continuous irregular 
black line or narrow zone with occasional breaks where laminae from 

zooecial lining interfinger. 

Monticules variably composed: wall thickening with irregular 
wall lamina most common; clusters of mesopores and slightly larger 

(size in cross-section same as zooecia in intermonticular areas) 

zooecia less common. 

Remarks. — See Table 13 for quantitative data and Table 1 for 

distribution and abundance data. Since the types of M. ramosa have 
never been adequately studied, it has been necessary to re-examine 

the concept of the species described by d’Orbigny (1850, p. 25) as: 

Ceriopora ramosa Readle (envoye sous ce nom). Espece remeuse dont les 
branches sont rondes. Etats Unis, Cincinnati, Ohio (Blue lime). 

Apparently Readle never published the species as all attempts 
to locate such a publication have been unsuccessful. Thevenin 

(1906, p. 166) reported that Readle introduced the name in a 

manuscript that was never published. 

Thevenin (1906) in a restudy of d’Orbigny’s collection in the 

Muséum national d’Histoire naturelle (Paris), figured one speci- 

men of M. ramosa. Two illustrations are external views (pl. 9, fig. 
5, natural size, and fig. 7, enlarged). The only other illustration is a 

transverse section made from this specimen. These illustrations 

clearly show the gross superficial nature of the specimen. Monticules 

are regularly spaced on the zoarial surface. A slight transverse 

elongation of the monticules results in what authors have termed 
“rugosity.” 

Milne-Edwards and Haime (1851) redescribed the species as a 
Chaetetes but again illustrated only the external morphology. These 

authors also introduced a new species, Chaetetes rugosus, also il- 

lustrated only by its external morphology. This species showed 

transverse fusion of the monticules resulting in almost complete 
encirclement of the zoarial surface by the monticules. 

Ever since, this monticular character has been the sole criterion 

by which many authors have separated the two species. Except 
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Nicholson (1881) and Cumings (1908), most workers have con- 

sidered the two species “natural.” These authors considered C. 
rugosa to be a variety of C. ramosa. Both Nicholson (pl. 2, figs. 2, 

2a, 3) and Cumings (pl. 27, figs. 13, 13a, 14, 14a) showed the ex- 

tremes in the development of the monticules to illustrate the two 

forms, realizing that intermediate forms occurred. 
A large collection from the Bellevue shows that the monticules 

grade from simple cones to transverse ridges with all stages in be- 

tween. Not uncommonly this gradation can be seen on a single 

zoarium (PI. 41, fig. 2). In fact it is a rare zoarium of any complete- 

ness that does not show some elongation of the monticules. The 

internal morphology is consistent and unrelated to the configuration 
of monticules. Moreover, the monticular zooecia in either species 

are quantitatively indistinguishable from intermonticular zooecia, 

in cross-sectional shape or other morphological features. 
In collections which probably came from the Corryville shale, 

some comparatively complete colonies show uniform development 
of “rugosity.” Since they show no astogenetic progression it would 
seem that the “rugosity” was probably environmentally controlled. 
Conditions favorable to the development of rugose monticulation 

must have been spatially random or restricted, because the com- 

pletely rugose forms occur in an approximately 1:25 ratio in museum 

collections. 

Slight elongation of monticules is not uncommon in associated 

Heterotrypa frondosa. 

Therefore, C. rugosus appears to be an ecotypic expression of a 
single species for which the valid name is C. ramosus. 

As is evident from the synonymy, the external characters of the 

species have been illustrated satisfactorily. As C. ramosus is abun- 

dant and distinctive, confusion with other forms is unlikely. In 

spite of the absence of type material for comparison, the concept of 
the species as commonly used is clear. 

Monticulipora andrewsi seems to be a junior subjective syno- 
nym. Nicholson’s original description of this form is highly 
generalized and in spite of his assertion that this species can be 
distinguished from P. ramosa, 

not only by the marked difference in their external characters, but also by 
numerous more or less important features in their internal structure, 
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it is impossible to do so. Particularly so, because the only external 
features that Nicholson thought distinctive (poorly developed 
monticules) were completely gradational with the regular conical 
monticules typically developed in P. ramosa. 

Parvohallopora laevigata, n. sp. Pl. 38, figs. 1a-1f; 
Pl. 39, figs. 1a-le; Pl. 40, figs. la-1d, 2 

Etymology.— The species name reflects the paucity of dia- 
phragms in the exozone. 

Description. — Zoaria ramose, only conspecific incrustations. 
Branches circular to subcircular in cross-section, bifurcating at 

60-70° at intervals of 1-3 cms. Zoarial surface smooth or covered 

by short knobby monticules. Wall thickenings clearly seen in center 

of monticules; rarely noticeable elsewhere. 

Wall commonly attaining maximum thickness in mid-exozone; 

irregular thickenings rare in exozone. 

Zooecia in endozone parallel-sided, proximally rapidly expanding 

conical; attaining maximum width within a distance of less than 0.5 

mm; walls even; polygonal in outline in cross-section; smaller 

zooecia representing proximal portions. 
Zooecia in exozone usually initiated some distance proximal to 

zooecial bend; zooecial openings circular to subcircular in cross- 

section. 

Diaphragms rare in zooecia, commonly absent in a zooecium, 
but up to three may be present in exozone so that last living cham- 

ber is long; proximally several closely spaced diaphragms may be 

present. 

Mesopores initiated in endozone; most continue to or near 

zoarial surface; attaining maximum width near zone of initiation 

and usually maintaining this width; circular to subcircular, rarely 

slightly polygonal in cross-section, one to several between adjacent 
zooecia; due to shape and distribution do not give appearance of 

space-fillers. 

Wall composed of diaphragm-wall and independent wall units. 

Laminae broad to narrow, convex; continuous across ZCL; darker 

proximally, making central part of ZCL light-colored. 

Monticules in longitudinal orientation composed of short 

zooecia; laminar arrangement irregular; walls usually thicker and 
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darker. In tangential orientation monticules distinguished only by 
slight thickening of wall and irregular laminae arrangement. 

Remarks. — See Table 14 for quantitative data and Table 1 for 
distribution and abundance data. 

UCM 40351 is here designated the holotype (PI. 38, figs. 1a-1f) 

and UCM 40352-40354 are designated the paratypes (Pls. 39, 40). 
P. laevigata is distinguished from P. ramosa by its normal lack 

of diaphragms and diaphragm-zooecial lining units in the exozone, 
and its fewer and more erratically-spaced diaphragms in the distal 
portion of the zooecia in the endozone. Individual wall units in P. 
laevigata are also thinner and uniform in thickness. P. laevigata is 
known only from the Bellevue limestone. 

Genus PERONOPORA Nicholson, 1881 

Type species. — Chaetetes decipiens Rominger, 1866; subse- 
quent designation by Utgaard and Boardman, 1965. Designated by 

the ICZN (1968, Opinion 838). 
The definition of the genus as given by Boardman and Utgaard 

(1966, p. 1096) is accepted and followed here. 

Peronopora decipiens (Rdminger) PI. 44, figs. 1a-1d, 2; Pl. 45, figs. la-le 

1866. Chaetetes decipiens Réminger, Acad. Nat. Sci., Philadelphia, Proc., p. 

1881. Mieeaiena (Peronopora) frondosa Nicholson, Genus Monticulipora, 
p. 216, figs. 46, 47; pl. 5, figs. 4, 4a, 5, 5a. 

1966. Peronopora decipiens (Réminger), Boardman & Utgaard, Jour. Paleont., 
vol. 40, pp. 1097-1099, pl. 135, fig. 1; pl. 136, figs. 1, 2. 

Description. — Zoaria frondo-bilaminate, conspecific incrusta- 
tions common; fronds irregularly developed, diverging from 70-90°; 
width of fronds ranges from 1.5 to 3 cm, thickness from 1 to 7 mm. 

Zoarial surface smooth to uniformly covered by low broad monti- 

cules. 

Median layer distinctly developed, dark, variable in thickness, 

locally absent; short minute, discontinuous tubes aligned in direc- 

tion of growth locally separate median layer into two dark, thick 
laminae. 

Zooecia in endozone typically polygonal in cross-section; bud- 
ding commonly opposite, on either side of median layer; most 

zooecia continuing to zoarial surface without budding of subsequent 

zooecia; zooecial opening circular to subcircular in cross-section. 
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Diaphragms rare (0-5), commonly restricted to early exozone 

(living chamber long); occasional diaphragm in outer exozone; 

planar, uniform in thickness. 

Cystiphragms in continuous overlapping series, extending un- 
interruptedly from near junction with median layer to near zoarial 

surface; uniform in size, usually less than half-width of zooecia; 

invariably restricted to distal (of zoartum) parts of zooecia; con- 

necting diaphragms not at junction of cystiphragms. 
Mesopores commonly initiated in zones of zooecial bend, close 

to median layer, rarely in mid-exozone; most attain maximum width 

near zone of initiation, rarely pinched out in mid-exozone; cystose 

diaphragms commonly developed in outer exozone; polygonal in 
outline, 0-2 between adjacent zooecia; shape and distribution giving 
attributes of space-fillers. 

Acanthopores numerous, variable in size, mainly due to varia- 

tion in thickness of laminated material; lumen uniformly minute, 

slightly inflecting walls. 

Wall indistinctly laminate; in thicker wall units, laminae con- 

tinuous across ZCL; broadly rounded to slightly angular in curva- 

ture; dark granular material in central part of wall. 

Monticules variable in size and in arrangement of mesopores, 
megazooecia, acanthopores, and wall thickness; wall in center always 
thicker than in intermonticular areas; megazooecia always present. 

Remarks. — See Table 15 for quantitative data and Table 1 for 

distribution and abundance data. The concept of this species fol- 

lows that of Boardman and Utgaard (1966). They have sectioned, 

described, and illustrated the syntype suite (UMMP 6676) labelled, 

“Corryville Member of the McMillan Formation, Maysville Group, 
Upper Ordovician, at Cincinnati, Ohio.” This label obviously is not 
the original made by Réminger, because these stratigraphic names 
were introduced much later. The stratigraphic assignment of the 
zoaria seems accurate, because a topotype suite (USNM 2014) from 

the Corryville beds in Cincinnati is considered to be conspecific by 
Boardman and Utgaard (1966, p. 1097) and is used as a basis for 

their species description. 

For comparison with other species of Peronopora see Remarks 
under P. dubia. 
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Peronopora dubia (Cumings & Galloway) Pl. 46, figs. la-le, 2a-2b 

1913. Peronoporella dubia Cumings & Galloway, Indiana Dept. Geol. Nat. Res., 
37th Ann. Rept., pp. 434-436, pl. 15, figs. 1-1f; pl. 16, figs. 1-le; pl. 17, 

1966. ee dubia, Boardman & Utgaard, Jour. Paleont., vol. 40, pp. 
1100-1102, pl. 137, figs. 1-4. 

Description. — Zoaria frondose-bilaminate, incrusting, including 

commonly conspecific overgrowths. Fronds irregularly developed, di- 
verging from 70-90°; several mm in width; 0.9-6 mm in thickness. 

Zoarial surface smooth to uniformly covered by sharp, low monti- 

cules. 

Median layer distinct, dark, uniformly thin; locally absent. 

Zooecia in endozone four-sided to polygonal in cross-section; 

alternate budding on either side of median layer common; additional 

budding in zone of zooecial bend or later. Zooecial openings highly 

irregular in cross-section, amoeboid in shape. 

Diaphragms restricted to endozone, 1-5, closely spaced (living 

chamber unusually long); planar, usually connecting wall with op- 
posing cystiphragm. 

Cystiphragms in continuous overlapping series, spatial distribu- 
tion variable; can be absent in outer exozone; apparently uniform 

in size; invariably restricted to distal (of zoarium) parts of zooecia; 

connecting diaphragms joining junction of or any position on 

cystiphragms. 

Mesopores commonly initiated near subsequent zooecial buds 
some distance from median layer; rarely initiated in mid-exozone; 

most attaining maximum width near zone of initiation, slightly wider 

towards zoarial surface; most reach zoarial surface; rounded, irregu- 

lar in cross-section; unlike zooecia. 

Acanthopores numerous, uniform in size; lumen distinctly 

minute; laminated zone slightly variable in size; not inflecting walls. 
Broken zooecia with distal hooked ends apparently rejuvenated. 

Wall laminae apparently continuous across ZCL; laminae nar- 

rowly convex. 

Monticules commonly composed of clusters of mesopores; rarely 
distinct megazooecia in center of mesopores. 

Remarks. — See Table 16 for quantitative data and Table 1 for 
distribution and abundance data. Cumings and Galloway (1913) 

reported the species common in the Tanner’s Creek railroad and 
borrow cuts, Indiana. 
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Cumings and Galloway erected the monotypic genus Perono- 

porella based on P. dubia, because of the supposedly consistent ab- 
sence of a median lamina. Boardman and Utgaard (1966, p. 1097) 

did not consider the genus well conceived and assigned Peronoporella 
to Peronopora. As shown in illustrations in Boardman and Utgaard 

(pl. 137) and this report, the median lamina can be thin and locally 

may be absent. 
P. dubia lacks tubes in the median planes of the median layer 

whereas P. decipiens shows local development of these tubes. P. 

dubia also has a thicker endozone and abundant acanthopores. 

Genus AMPLEXOPORA (?) Ulrich 

Amplexopora (?) filiasa (d’Orbigny) Pl.,.47,figs. da-td2: 
Pl. 48, figs. la-le 

1850. ?Monticulipora filiasa d’Orbigny, Prodr. de Paleont., vol. 1, p. 25. 
1851. ?Chaetetes filiasa (d’Orbigny), Milne-Edwards & Haime, Mono. Pol. 

Foss. Terr. Palaeozoiques, vol. 5, p. 261. 
1875. ?Chaetetes filiasa (d’Orbigny), Nicholson, Paleontology Ohio, vol. 2, p. 

206. 
1890. Leptotrypa filiosa, Ulrich, Geol. Surv. Illinois, vol. 8, p. 456, pl. 36, figs. 

7, 7a. 
1906. Amplexopora filiosa (Ulrich), Bassler, U.S. Nat. Mus., Proc., vol. 30, 

p. 12-13, pl. 3, figs. 1-3. 
1908. Amplexopora filiasa (Ulrich “and other American authors”) [not 

d’Orbigny], Cumings, Indiana Dept. Geol: Nat. Res., 32nd Ann. Rept., 
pw7165,eplasedie 2 ple 7 figs. Llib: 

Description. — Zoaria massive, incrusting. Zoarial surface 

covered by regularly spaced, prominent monticules. 
Zooecia progressing from endozone into exozone without any 

angular change. Exozone distinguishable from endozone by slightly 

thicker walls and closer spacing of diaphragms. Many endozones 
and exozones developed in a zoarium. 

Zooecia uniformly even-sided throughout, unusually long com- 
pared to other Ordovician trepostomes; new zooecia budded irregu- 
larly throughout; zooecial openings distinctly polygonal in cross- 
section, subrounded in thicker wall zones. 

Diaphragms abundant throughout, uniformly spaced within 

each zooecium and more or less uniformly aligned in zooecia; about 
three times as many per unit length in exozone as in endozone; 
spacing in different zones remarkably uniform; diaphragms uni- 

formly thick, planar, rarely inclined; forming commonly indistinct 

diaphragm-zooecial lining units; cystose diaphragms rare. 
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Mesopores absent. 

Acanthopores abundant, mostly developed at zooecial corners; 

uncommon between zooecial corners; uniform in size; lumen rarely 

distinct. 

Wall laminae distinct, sharply to broadly V-shaped, continuous 

across ZCL; darker in central part of ZCL. 

Monticules composed of clusters of megazooecia with wall 
laminae of a distinctly different orientation; some acanthopores be- 

tween zooecial corners. 

Remarks. — See Table 17 for quantitative data and Table 1 for 

distribution and abundance data. The species is doubtfully referred 

to Amplexopora pending further work on the original types. A new 

generic name would eventually be appropriate for this unusual 

species. 

The species was originally described by d’Orbigny (1850, p. 25) 

as: 

Monticulipora filiasa, d’Orb., 1848 [sic.] Favosites filiasa, Readle (envoyee 
ce nom) Etats-Unis, Kentucky Frankfort, Cincinnati, Ohio (Blue Lime). 

As indicated above (under Monticulipora mammulata) many 
of the names which Readle had employed in labeling his collection 
(examined by d’Orbigny) were never published. 

Subsequent descriptions of the species by Milne-Edwards and 
Haime (1851) and Nicholson (1875) are also too generalized to aid 

in establishing the morphologic basis of the species. 

It was not until Ulrich’s (1890) documentation of the internal 

and external morphological characteristics that the species as is 
known presently was recognized. Whether Ulrich’s material was con- 

specific or even congeneric with d’Orbigny’s material must await dis- 

covery and re-evaluation of the types. Ulrich altered the spelling of 
the species name without explanation. Ulrich alluded to the massive 
nature of the large colonies. He also pointed out the most important 

distinguishing characters of the species: 

Many successive mature and immature exozone and endozone regions may be 
observed upon some specimens, the tubes usually being continuous without 
zooecial bend throughout the zoarium. 

Bassler (1906) and Cumings (1908) similarly identified their 
material and the latter author specifically attributed the authorship 
of the species to Ulrich. 
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Bassler assigned the species to Amplexopora because of the pre- 

sence of a central black line separating the walls of adjoining zooecia. 
Thus he differentiated it from the closely related Cyphotrypa, that 

Bassler characterized as having amalgamate zooecial walls. The 
forms here referred to A. (?) filiasa show laminae that are continuous 

across the ZCL, whereas laminae in Amplexopora abut along a dark 

surface in the ZCL. It may be that the Bellevue material described 

here is not conspecific with all the material studied by Bassler from 

the Fairmount, Bellevue, and Corryville Members. Under the cir- 

cumstances the generic assignment and the authorship of the species 

is in doubt. 
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PLATES 

Thin-sections, “peels” and unprepared zoaria illustrated in the following 
plates are deposited in the Department of Geology Museum, University of 
Cincinnati; herein abbreviated to UCM. Separate UCM numbers are assigned 
to all zoaria; all thin-sections made from a single zoarium are given one UCM 
number. 

Illustrations from each zoarium are identified by separate numbers in plates 
and plate descriptions. 

Stated magnifications in the following section should be multiplied by 0.88 
to produce true magnifications. 
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EXPLANATION OF PLATE 16 

Figure 

1. Amplexopora cingulafa Ulrich  ...5...0.0......20<c.cccsscsevanssedeseest anne eee 
Thin-sections of zoarium (monticules low on zoarial surface) ; 
Loc. 7; UCM 40313. 
Mae 

1b. 

lc. 

1d. 

es 

Oblique longitudinal view of exozone showing continuous 
median layer, locally not developed; closely spaced thin 
diaphragms; X 40. 
Transverse view of exozone showing continuous median 
layer, infrequent cystose diaphragms; x 40. 
Tangential view showing cluster of megazooecia forming a 
monticule, in upper portion. Acanthopores are angular in 
cross-section; dark median wall layer is only locally con- 
tinuous; < 40. 
Longitudinal view of wall with a continuous irregular and 
granular median layer. Diaphragm-zooecial lining unit 
developed on right side and absent distally. The diaphragms 
are dark in color along their planar extent and for some 
distance distally; x 250. 
Tangential view of single zooecium showing minute lumen of 
acanthopores at corners, and the discontinuous dark median 
wall layer. Distinct but thin zooecial lining developed; x 250. 
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Figure 

OrpovicIAN BryozoaNns: SINGH 

EXPLANATION OF PLATE 17 

iP AMplexXOPOrd: CINGUIATA CITICH 225:20c.00cc000c0<3.250s000ss0000credansesncavseesoas~sere 
Thin-sections of zoarium (monticules low on zoarial surface) ; 
Loc. 12; UCM 40314. 
la. Tangential view showing thick walls, locally continuous 

median layer, cluster of megazooecia in upper portion; x 40. 
1b. Tangential view showing development of zooecial lining; 

x 100. 

1c. Transverse view of wall showing irregular, locally discon- 
tinuous and granular nature of dark median wall layer. Wall 
darker adjacent to zooecial openings where laminae are not 
bent; xX 400. 

2 AMPpIEXxOpOrd FODUSTE) UITICH . .......i.5.c:ssccecss0<.s0sosccicisodsesscesoececaseecsoeoss 
Thin-sections of zorium (zoarial surface smooth); Loc. 1; UCM 
40315. 

2a. Longitudinal view of distal growing zone; X 10. 
2b. Longitudinal view of proximal portion showing abandoned 

discontinuous growing zone. Several zooecia on left side pass 
on uninterruptedly, whereas on right side new zooecia appear 
to bud off the growing surface. The endozone shows the typi- 
cal development of abundant diaphragms; x 10. 
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EXPLANATION OF PLATE 18 

Figure 

1.2. Amplexopora robusta UIC oii. cci.ciccccssesccctesoccssseoccereseees eee 
Thin-section of zoarium (zoarial surface smooth). 
1. Loc. 1; UCM 40315. 

la. Tangential view showing thick walls below and thin walls 
above. Some zooecia four-sided; 40. 

1b. Longitudinal view of part of exozone showing thin walls; 
discontinuous but prominent dark median wall layer; 
x 100. 

ic. Tangential view showing mostly continuous dark median 
wall layer; x 100. 

2. Loc. 12; UCM 40316. 
2a. Longitudinal view of exozone (left) and endozone. Dia- 

phragms closely spaced in exozone; many cystose dia- 
phragms developed; x 40. 

2b. Longitudinal view of wall showing both diaphragm wall 
and independent wall units. Dark median wall layer is ir- 
regular but well-developed. Laminae are locally convex 
and continuous across zone of curved laminae (ZCL); 
250: 
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Figure 

OrDoVICIAN BRYOZOANS: SINGH 

EXPLANATION OF PLATE 19 

hoe Batostomella gracilis (NichOlSON). .............::.0-200.scscscssesscseesssenesenssers 
Loc. 2; UCM 40317. 
External view of proximally partly complete zoarium. Base is 
almost circular in outline. Zoarial surface is extremely smooth 
because of thick zooecial walls and small zooecial openings. 
Cross-section of branches circular except near bifurcation zone; 
«x 4. 
Thin-sections of zoarium. Loc. 5; UCM 40318. 

il: 

2a. 

2b. 

2c 

Longitudinal view showing conspecific incrustation. Note 
uniformity of exozone width in zone of incrustation and 
elsewhere apparently indicating regeneration of partially 
dead portions; X 10. 
Longitudinal view showing details of basal layer. In the 
center the basal layer is not in contact with zooecia, sug- 
gesting presence of uncalcified tissue below calcified basal 
layer; x 40. 
Longitudinal view just above basal layer appearing on 
right, showing brown bodies encased in two organic mem- 
branes. The distal end (at left of photograph) of outer 
membrane appears narrow and open; X 250. 
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Figure 

1-3. 

BULLETIN 307 

EXPLANATION OF PLATE 20 

Page 

Batostomella gracilis (Nicholson) «...:..:.........cosssssscsseseesesentensosensnnnee 196 
Thin-sections of zoarium. 
1. Loc. 5; UCM 40318. 

la. Longitudinal view showing part of funnel (= infundi- 
bular) diaphragm continuous with wall on left side; 
xX 250. 

1b. Tangential view showing abundant acanthopores. Few 
zooecia show irregular outlines; x 40. 

lc. Tangential view showing distinct lumen of acanthopores. 
Irregularity in zooecial opening outline does not seem to 
be wholly caused by acanthopores, because nearly all 
acanthopores are in middle of wall; x 100. 

2 LOG So Mv 403195 
Transverse view showing thick exozone, megazooecia in endo- 
ZONe ss oLOs 

3. Loc. 1; UCM 40320. 
Transverse view showing exozone and endozone. Note mega- 
zooecia in central portion of endozone and constriction of 
zooecia near exozone. 
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Figure 

OrpovicIAN BryYozoANs: SINGH 

EXPLANATION OF PLATE 21 

1-3. Batostomella gracilis (NicHOISON) ............c ccc ccececeeccccccccceceeceeceeeeeeeeens 
Thin-sections of zoarium. 

Loc. 10; UCM 40321. 1. 
la. 

1b. 

Loc. 

2a. 

2b. 

Loc. 

Tangential view showing a cluster of mesopores and a 
few megazooecia among normal zooecia. These probably 
represent polymorphs within the species that have smooth 
zoarial surfaces; X 40. 
Tangential view showing a megazooecium at lower left, 
and many mesopores of rather uniform size around 
zooecia, suggesting that these may not be space fillers; 
>< 1002 
1; UCM 40322. 
Longitudinal view of parts of exozone on the left, and 
endozone; zooecial surface angle is small; zooecia in 
endozone rejuvenated by repair; filled with dark, opaque, 
spherical grains; x 40. 
Transverse view showing thin exozone and endozone; 
megazooecia in central portion of endozone; small zooecial 
openings in center surrounded by megazooecia represent 
the proximal portion of megazooecia; X 40. 
1; UCM 40323. 

Longitudinal view showing thin exozone, long megazooecia 
in central portion of endozone. Note buds in endozone and 
almost midexozone; X 40. 
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Figure 

BuLLeTIn 307 

EXPLANATION OF PLATE 22 

12. Batostomella gracilis GNicholson) ...........:0:...es:ccsrscs.ccseessasneneeeertnee 
Thin-section of zoarium. 
1. Loc. 3; UCM 40324. 

Longitudinal view of wall in exozone showing convex laminae 
continuous across ZCL; diaphragm-wall units of mesopores. 
The laminae appear to be lighter in color where they are most 
sharply bent; X 100. 
Loc. 1; UCM 40325. 
Longitudinal view of wall in exozone; zooecial opening with 
a thin diaphragm in lower part; X 250. 

3-5. Byoners dendrina (James) sassudsssecseasSavssdsssdedestesovtiaacdceeet Com ceeeeeee 
Thin-section of zoarium. Loc. 3; UCM 40326. 
Longitudinal view showing exozone and endozone; narrow 
exozone and small zooecial surface angle; x 40. 
Acetate replica of zoarium. Loc. 3; UCM 40327. 
Transverse view of section from acetate replica, showing thick 
exozone; zooecia in endozone are uniform in size; X 40. 
Acetate replica of zoarium. Loc. 3; UCM 40328. 
Transverse view of section from acetate replica showing thin- 
ner exozone; X 40. 
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ORDOVICIAN BryozoANs: SINGH 257 

EXPLANATION OF PLATE 23 

Figure Page 

TE VEnOPOLa. CENGriMa, (JAMES) i n.2.5.5..<c.<seecsdssnsecacssocassosesseseupasasdsecerossecs 203 
Thin-sections of zoarium. 
1. Loc. 1; UCM 40329. 

la. Transverse view of exozone and part of endozone; X 100. 
1b. Longitudinal view of wall in exozone; the three cylindri- 

cal structures distinctly made up of spherical, dark, 
opaque granules may represent disintegrating products of 
polypide(s). Laminae in wall are continuous across ZCL; 
note that laminae appear darker in color where they are 
not sharply bent; < 250. 

lc. Tangential view; note light zones in middle of ZCL that 
correspond to zones shown in fig. 1b; xX 100. 

2. Loc. 2; UCM 40330. 
Longitudinal view showing exozone and spherical, dark, opaque 
granules that were probably derived from structures shown in 
fig. 1b. Note similar granules in endozone and exozone of many 
species illustrated in this report; x 100. 

3,4. Diaperoecia californica (d’Orbigny) ..............ccccceeeeeeeee 182, 258, 265 
Locality: 1889 cruise of the “Albatross”. United States Fish and 
Game Commission Station #2938. Pacific Ocean, off the coast of 
S. California; UCM 40331. 
3. Stained specimen (Recent) of broken polypide showing abun- 

dant spherical, dark granules; X 100. 
4. Stained specimen of a complete polypide in zooecium; note 

few scattered spherical granules in zooecium at right; x 100. 
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Figure 

I Dekayia aspera Milne-Edwards and Haime ..............cccccsscccsseeceeeees , 

BuLLETIN 307 

EXPLANATION OF PLATE 24 

Thin-sections of zoarium (zoarial surface smooth). 
Loc. 6; UCM 40332. 
la. 

1b. 

ile 

1d. 

le. 

Transverse view of zoarium showing oblique sections of exo- 
zone and endozone; note acanthopores in endozone; thick 
and wavy walls in exozone; X 25. 
Longitudinal view of endozone showing wavy walls even 
at proximal tips of zooecia; note elongate dark body at left 
(see fig. 1c); X 25. 
Magnified view of elongate dark body showing opaque, 
spherical granules. Photographed under polarized light. Com- 
pare with PI. 23, fig. 3; x 100. 
Longitudinal view of acanthopore with dark material that 
seems to follow the outline of lumen; X 250. 
Tangential view showing cluster of megazooecia at center 
left; 40. 
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Figure 

OrpovIcIAN Bryozoans: SINGH 

EXPLANATION OF PLATE 25 

1.2. Dekayia aspera Milne-Edwards and Haime ...........ccccesseseeseeeees 
Thin-sections of zoarium (zoarial surface smooth). 
1. Loc. 

la. 

1b. 

2b. 

2c. 

2d. 

6; UCM 40332. 
Tangential view showing large endacanthopore and cor- 
respondingly large lumen; X 100. 
Longitudinal view of wall in exozone showing rare thick 
diaphragm; laminae sharply convex but continuous across 
ZCL. Variations in position of dark and light zones of 
laminae can be matched with fig. la; x 250. 
12; UCM 40333. 
Longitudinal view of primary exozone and secondary con- 
specific incrustation. Note light colored zone below basal 
layer of secondary zone. Arrow points to basal layer detail 
shown in fig. 2b. 
Detail of basal layer and wall (zoarial surface to the 
right) ; note thin diaphragms (barely visible in 2a) just 
below mass of brown bodies; X 250. 
Longitudinal view of endozone showing endacanthopores; 
x 40. 
Tangential view showing cluster of megazooecia with 
thicker walls, at upper left, and small openings, at right, 
that are the proximal ends of zooecia; X 25. 
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EXPLANATION OF PLATE 26 

Figure 

1. Dekayia pelliculata Ulrich ....:dscsccccsseseosencscsonssenestens esas sesceeaaneeeeeeeee 
Thin-sections of zoarium (zoarial surface smooth) ; Loc. 2; UCM 
40334. 

la. Longitudinal view showing exozone and endozone; true meso- 

1b. 

ile 

1d. 

le. 

tf 

pores in exozone; and exacanthopores; xX 40. 
Longitudinal view, proximal portion showing Peronopora 
being incrusted by two conspecific overgrowths of D. pelli- 
culata; X 25. 
Tangential view showing thick and thin wall zones; x 40. 
Transverse view of exozone and endozone. Endacanthopores 
in endozone; X 40. 
Tangential view of thicker wall zone; note variation in size 
of acanthopore lumina; xX 100. 
Longitudinal view of exozone wall; laminae are narrowly 
convex but continue across ZCL. Light zones also seen in fig. 
le. Mesopores (lower left) with distinct diaphragms; x 100. 
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OrpovicIAN BryozoaNns: SINGH 

EXPLANATION OF PLATE 27 

Figure 

Pea DeKkayia, DEliCUlatar WITICHy co).cissscts.iscccosacavoocestscoesaastecets seseesetocetetescss 
Thin-sections of zoarium (zoarial surface smooth) ; Loc. 2; UCM 
40335. 
la. 

1b. 

lc. 

1d. 

le. 

Longitudinal view showing conspecific incrustation, and endo- 
zone. Mesopores have distinct diaphragms; x 40. 
Tangential view showing uniform size of zooecia and uni- 
form wall thickness; acanthopores almost uniform in size. 
Presence ef only single mesopores between adjacent zooecia 
suggests that these were typically space fillers; x 40. 
Longitudinal view of distal growing zone; X 40. 
Longitudinal view of exozone showing a large endacantho- 
pore oblique to zooecial axis. It appears that the diaphragm- 
wall unit at proximal end of acanthopores overlaps onto it, 
suggesting the acanthopore is solid; *& 100. 
Tangential view of zooecia and quadrate mesopores; X 100. 

261 



262 BuLLeTIN 307 j 

EXPLANATION OF PLATE 28 

Figure 

I; Heterotrypa. frondosa. (G’Orbigny)) ..i.2.....:<s0)00lesczenes <seeattente eae 
Thin-sections of zoarium (monticules distinct on zoarial surface) ; 
Loc. 1; UCM 40336. 
la. 

le. 

af 

Longitudinal view of exozone with conspecific incrustation 
seen at lower portion maintaining exozone width; note cysti- 
phragms near zoarial surface, funnel diaphragms, and exa- 
canthopores; X 25. 
Tangential section showing cluster of megazooecia and 
mesopores (polymorph) ; X 40. 
Longitudinal view of endozone; X 40. 
Longitudinal view of exozone; endacanthopore, oblique to 
zooecial axis, appears to be overlapped by dark material 
continuous with diaphragm, suggesting solid lumen; thick 
zooecial lining; x 100. 
Longitudinal view of wall in exozone showing exacanthopore 
with distinct breaks due to slight displacement of adjacent 
segments and subsequent repair; X 100. 
Longitudinal view of wall in exozone; laminae are continuous 
across ZCL; laminae uniformly dark in color regardless of the 
angle of curvature; zooecial lining is not fully developed 
distally; X 100. 
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OrpovIcIAN BRYOZOANS: SINGH _ 263 

EXPLANATION OF PLATE 29 

Figure Page 

1-3. Heterotrypa frondosa (G’Orbigny) .............:ccessccsssessscesssscessscessaceeees 210 
1. Thin-sections of zoarium; Loc. 2; UCM 40336. 

la. Tangential view showing minute lumen of acanthopores 
and zooecial lining; x 100. 

ib. Longitudinal view of wall in exozone; laminae are dis- 
tinctly dark in middle of ZCL and are dark in color re- 
gardless of the angle of curvature of the laminae; 250. 

2. Thin-sections of zoarium (monticules distinct on zoarial sur- 
face) ; Loc. 2; UCM 40337. 
2a. Tangential view showing numerous cysts; x< 40. 
2b. Longitudinal view of exozone showing cysts; thin zooecial 

lining; xX 100. 
3. Thin-sections of zoarium (zoarial surface smooth); Loc. 12; 

UCM 40338. 
3a. Longitudinal view of distal growing zone; x 40. 
3b. Longitudinal view of wall in exozone to show cystiphragm. 

funnel diaphragm and brown bodies; x 100. 
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Figure 

BULLETIN 307 

EXPLANATION OF PLATE 30 

1:2: (Heterotrypa Solitaria WICH |. .5000.-sc.dcsens02cteees-esecesscce-ceskeesereeee eee 
Thin-sections of zoarium (monticules distinct on zoarial surface). 
il Loc. 

ae 

1b. 

Loc. 

2a. 

2b. 

2c. 

2d. 

4; UCM 40339. 
Longitudinal view of exozone and endozone; diaphragms 
in zooecia are aligned; mesopores are moniliform; X 25. 
Tangential view showing cluster of megazooecia in cen- 
ter; xX 40. 
4; UCM 40340. 
Longitudinal view of exozone and part of endozone; 
beaded mesopores and aligned diaphragms; xX 40. 
Transverse view showing diversely polygonal zooecia in 
the endozone; x 40. 
Longitudinal view of endozone showing proximal zones of 
zooecia and few diaphragms; x 40. 
Longitudinal view of exozone showing endacanthopore 
oblique to zooecial axis; diaphragm clearly overlaps the 
acanthopore, suggesting solid and protruding acanthopore 
during life; x 106. 
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ORDOVICIAN BRYOZOANS: SINGH 

EXPLANATION OF PLATE 31 

Figure 

Met eeterOinypa SOlifarial WITICH: s:.....5.:...cccsccssess00sccceerssonsccccsassvucccocessesvees 
Thin-sections of zoarium (monticules distinct on zoarial surface). 
1. Loc. 4; UCM 40340. 

la. Longitudinal view of exozone showing beaded mesopores, 
exacanthopores. In the lower part of photograph one dia- 
phragm in mesopore is in form of a funnel (in zooecia 
similar structures are called infundubilar diaphragms and 
usually suggest the presence of a normal zooid in life) ; 
S00: 

1b. Tangential view showing acanthopores; dark, opaque, 
spherical granules within zooecia (See Plate 23); cysts; 
x 100. 

2. Loc. 7; UCM 40341. 

2a. Longitudinal view of exozone showing aligned dia- 
phragms; beaded mesopores; thin walls; x 25. 

2b. ‘Tangential section showing rare stellate arrangement of 
zooecia, Mesopores; cyst in upper portion; x 100. 

2c. Longitudinal section of exozone showing relatively thin 
walls and very thin diaphragms; X 100. 
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EXPLANATION OF PLATE 32 

Figure Page 

1,2. Homotrypa. curvata WIrich 2....2:.0.ccccsscessaceteesceneacsensccaesteseaeeeee ae a 
Thin-sections of zoarium (zoarial surface smooth). 
1. Loc. 4; UCM 40342. 

la. Transverse view through exozone and endozone; xX 40. 
1b. Longitudinal view showing exozone and endozone in the 

distal zoarium (most cystiphragms are located in the 
distal region of the zoarium); abundant diaphragms in 
endozone; distinct dark median wall layer (see fig. 2c) ; 
x 40. 

2. Loc. 2; UCM 43043. 

2a. Longitudinal view of endozone and exozone; X 40. 
2b. Tangential view showing cluster of megazooecia at cen- 

ter; note continuity of median layer and abundance of 
acanthopores around megazooecia (See also Pl. 18, figs. 
la, 1b); Xx 40. 

2c. Longitudinal view of exozone, showing distinct dark 
median wall layer; < 100. 

2d. Longitudinal view of wall in exozone showing irregular, 
granular nature of dark median wall layer; x 250. 
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ORDOVICIAN BRYOZOANS: SINGH 267 

EXPLANATION OF PLATE 33 

Figure 

he es pemernyea CUnVatale Wiel teks, ea see te ocesceaasat es soca sae ee eeatenetes PALS 
la, 1b are enlargements of Plate 32, fig. 2b; Loc. 2; UCM 
43043. 
la. Tangential view of megazooecia; note concentrations of 

acanthopores; X 100. 
1b. Tangential view of regular sized zooecia; X< 100. 

2. Thin-sections of zoarium (monticules low, indistinct on 
zoarial surface); Loc. 12; UCM 40344. 
2a. Longitudinal view of exozone showing three original con- 

specific incrustations; detrital material below all basal 
layers suggests time lapse between mortality of colony and 
next incrustation; « 40. 

2b. Longitudinal view of one of the basal layers seen in upper 
portion; note its contact with basal skeleton of zoarium 
and detrital material; x 100. 

2c. Tangential view showing borings of unknown origin at 
right, upper one filled with detrital material and the other 
filled with sparry calcite; * 25. 
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Figure 
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EXPLANATION OF PLATE 34 

Homotrypa obliqua: Ulrich © <.:.:2:2...ccss0cc.ss.cefeisessccetoose seco ae 
Thin-sections of zoarium (monticules distinct on zoarial surface) ; 
Loc. 6; UCM 40345. 

iar 

1b. 

te 

1d. 
le. 

Longitudinal view of exozone; X40. 
Longitudinal view of endozone showing an ‘abandoned’ 
growing tip of the zoarium with diaphragms sparsely de- 
veloped distally; x 25. 
Longitudinal view showing the nature of zooecia in endo- 
zones << 25: 
Transverse view of exozone and endozone; X 40. 
Tangential view of exozone, showing megazooecia in upper 
left; x 40. 



PLATE 34 BuLL. AMER. PALEONT., VOL. 76 



BULL. AMER. PALEONT., VOL. 76 

‘, 

A ie 

¥ ate 
44 



Figure 

OrbDovVICcIAN BryozoANs: SINGH 

EXPLANATION OF PLATE 35 

i MOIMOtE YD a. ObliGuay WITIGH: | 225255025 oat es Heese oacs eee de onan 
Thin-sections of zoarium (monticules indistinct on zoarial sur- 
face) ; Loc. 2; UCM 40346. 
la. 

1b. 

ile 

1d. 
le. 

Longitudinal view of exozone and endozone; zooecial surface 
angle is small; x 40. 
Tangential view showing uniform size of zooecial openings; 
x 40. 

Tangential view showing details of median layer and minute 
lumen in some acanthopores; X 100. 
Longitudinal view of exozone; x 100. 
Longitudinal view of median layer in exozone; laminae 
slightly offset along median layer; breaks in layer correspond 
to similar discontinuities seen in fig. lc; & 400. 
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EXPLANATION OF PLATE 36 

Figure 

1,2. Monticulipora mammulata G’Orbigny ...............ccccccccccessseeceeseeenees 222 
Thin-sections of zoarium (monticules distinct on zoarial surface). 
1. Loc. 1; UCM 40347. 

la. Longitudinal view showing distal growing edge of a 
frondose zoarium; repair in central part resulted in 
change in direction of growth showing transverse view 
of zooecia; X< 10. 

1b. Longitudinal view of exozone; x 40. 
2. Loc. 2; UCM 40348. 

2a. Longitudinal view of exozone, showing conspecific in- 
crustation on a monticule; abundant brown bodies present 
below basal layer (center of photograph); x 40. 

2b. Longitudinal view showing abundant dark, opaque, 
spherical granules outlining a funnel; x 100. 

2c. Tangential view showing monticule at lower right; x 40. 
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EXPLANATION OF PLATE 37 

Figure Page 

1-3. Monticulipora mammulata G’Orbigny ............ cece ccceeeeeeeseeeeeeees 222 
Thin-section of zoarium (monticules distinct on zoarial surface). 
1. Loc. 2; UCM 40348. 

Longitudinal view showing indistinct laminar nature of wall; 
note dark, granular material within wall; x 250. 

2. Loc. 7; UCM 40349. 
Tangential view showing cluster of mesopores surrounded by 
megazooecia forming a monticule; x 40. 

3. Loc. 2; UCM 40350. 
3a. Longitudinal view of ramose zoarium showing distal 

growing zone, exozone is indistinct; < 10. 
3b. Longitudinal view of ramose zoarium showing portions 

just proximal to that in fig. 3a; note abandoned growing 
zones and more distinct exozone; x 10. 
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Figure 
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BULLETIN 307 

EXPLANATION OF PLATE 38 

Page 

Parvohallopora laevigata, 1. SP. ...c.)scc.001--cce.c00.-sen0rasceaubncnseeeeeeeee 233 
Thin-sections of zoarium (zoarial surface smooth) ; Loc. 3; UCM 
40351 (holotype). 
la. 

1b. 

Ic. 

1d. 

te: 

1f. 

Longitudinal view of smooth zoarium showing details of exo- 
zone and endozone; X 10. 
Tangential view showing scattered megazooecia; one at upper 
right surrounded by mesopores; X 10. 
Longitudinal view of wall in exozone; note lack of dia- 
phragms and thin walls; x 40. 
Longitudinal view of wall in exozone; note dark, opaque, 
spherical granules in mesopore; X 100. 
Tangential view showing small, round mesopores between 
zooecia; X< 100. 
Longitudinal view of wall in exozone showing sharply con- 
vex laminae continuous across ZCL. Zoarial surface at left; 
< 250: 
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ORDOVICIAN BryozoANs: SINGH 

EXPLANATION OF PLATE 39 

273 

Page 

Parvohallopora laevigata, 1. SP. ............ccceesssccceceeessessececeeesssseeeeeeeees 233 
Thin-sections of zoarium (zoarial surface smooth) ; Loc. 8; UCM 
40352 (paratype). 
la. 

1b. 
Ic. 

1d. 

le. 

Longitudinal view showing details of exozone and endozone; 
<0: 
Tangential view; note uniform size of zooecia; x 40. 
Tangential view showing disposition of mesopores between 
zooecia; xX 100. 
Longitudinal view of wall in exozone; laminae are continuous 
across ZCL but are distinctly darker in their proximal ends 
leaving a narrow white zone, locally not seen; compare with 
tangential view in fig. Ic; & 100. 
Longitudinal view of wall in exozone. Note that the laminae 
are darker at their proximal ends (where these are least 
curved); X 250. 
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Figure 
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BULLETIN 307 

EXPLANATION OF PLATE 40 

Page 

Parvohallopora: laevigata, 1D. Sp. 2...c0e-2/02...c00000015.assssessseoaeee eee 233 
Thin-sections of zoarium (distinct monticules on zoarial surface). 
1. Loc. 4; UCM 40353 (paratype). 

la. Longitudinal view of exozone beneath a monticule; note 
lack of diaphragms in zooecia; diaphragm-wall units well 
developed in mesopores; X 40. 

1b. Longitudinal view of endozone showing scarce or no dia- 
phragms in distal portions of zooecia; x 40. 

lc. Tangential view through monticule; note irregular nature 
of laminae; x 100. 

1d. Tangential view of intermonticular zone; note similarity 
in size of zooecia with those in fig. 1c; laminae are regu- 
larly arranged; x 100. 

2. Loc. 1; UCM 40354 (paratype). 
Transverse view showing arrangement of zooecia in endozone; 
occasional diaphragm in exozone; X 40. 
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Figure 

OrbovicIAN BryOzOANS: SINGH 

EXPLANATION OF PLATE 41 

1-4. Parvohallopora ramosa (d’Orbigny) ........ ccc eceeeceeeeesteeeteeeeeeesaeeee 
ile Loc. 1; UCM 40355. 

External view showing more or less isolated but sharply elon- 
gated and aligned monticules, and a few sharply conical ones 
that also lie in transverse alignments; xX 3.5. 
Loc. 1; UCM 40356. 
External view showing transversely elongated and a few 
sharply conical monticules. (Distal end of zoarium at lower 
side of the photograph) ; x 3.5. 
Loc. 1; UCM 40357. 
External view showing transversely elongated monticules and 
incipient rugosity; X< 3.5. 
Thin-sections of zoarium; Loc. 6; UCM 40358. 
4a. Longitudinal view; note diaphragms in exozone and 

endozone; X 10. 
4b. Tangential view showing part of a monticule at right 

identified by irregular wall laminae. Zooecial boundary 
is between dark “rings”; * 100. 

4c. Longitudinal view of wall in exozone; laminae are dis- 
tinctly dark in their proximal portions where they are not 
sharply bent; these portions produce the “rings” seen in 
figs) 4b x 250: 
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Figure 

BuLLETIN 307 

EXPLANATION OF PLATE 42 

1-3: Parvohallopora: ramosa; (G’Orbigmy)) tiecccccessseeeseee es eee 228 
if Acetate replica of zoarium; Loc. 7; UCM 40359. 

Tangential view of the only observed stellate pattern of zooecia 
and mesopores; photographed from acetate replica; x 100. 
Acetate replica of zoarium; Loc. 9; UCM 40360. 
Longitudinal view of exozone showing rare cystiphragms; 
photographed from acetate replica; x 100. 
Thin-sections of zoarium; Loc. 1; UCM 40361. 
3a. Longitudinal view of exozone with conspecific incrusta- 

tion; X 10. 

3b. Transverse view showing endozone and part of exozone; 
x 40. 

3c. Longitudinal view of exozone showing convex laminae 
continuous across ZCL; laminae dark in their proximal 
ends; thick zooecial lining locally interfingered with wall; 
S00: 
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Figure 

1-3. 

OrpovicIAN Bryozoans: SINGH 

EXPLANATION OF PLATE 43 

Parvohallopora ramosa (d’Orbigny) ........00.ccecccceceesecesecseeeestsceeesaes 
il, Thin-sections of zoarium; Loc. 1; UCM 40361. 

la. Tangential view of intermonticular zooecia and meso- 
pores with regular wall laminae; 100. 

1b. Tangential view showing details of wall laminae; x 250. 
lc. Longitudinal view showing thick zooecial lining; light 

colored laminae in central part of ZCL; features cor- 
respond to tangential view seen in fig. 1b; 250. 

Acetate replica of zoarium; Loc. 5; UCM 40362. 
Tangential view showing the only observed, exceptionally large 
megazooecia which are not located within a monticule; note 
cystose diaphragm in megazooecium at left. Photographed from 
acetate replica; x 40. 
Acetate replica of zoarium; Loc. 3; UCM 40363. 
Longitudinal view of exozone showing an exceptionally com- 
plete monticule preserved by overgrowth of Dekayia; note con- 
specific overgrowth at lower left; « 40. 

21 



278 BuLueTIn 307 

EXPLANATION OF PLATE 44 

Figure Page 

1,2. ._Peronopora decipiens ROminger™ ..........:..55.........ce.senssseseseansaeveceenataas 234 
1. Thin-sections of zoarium (monticules low on zoarial surface) ; 

Loc. 6; UCM 40364. 

la. Longitudinal view of exozone; brown bodies shown at 
center right; x 40. 

1b. Longitudinal view of median layer and endozone; tubules 
in median layer; x 100. 

1c. Tangential view showing conspicuous cystiphragms; x 40. 
id. Tangential view showing lumen of acanthopores; x 100. 

2. Acetate peel of zoarium; Loc. 4; UCM 40365. 
Transverse view of exozone and endozone; median tubules in 
median layer; note unequal width of exozone, unusually thick 
and well developed median layer; x 40. 



BULL. AMER. PALEONT., VOL. 76 PLATE 44 

we 4 i -tes > = | Eat om 
‘= “ 



Buu. AMER. PALEONT., VOL. 76 PLATE 45 



OrbDOVICIAN BRYOZOANS: SINGH 279 

EXPLANATION OF PLATE 45 

Figure Page 

t \Peronopora decipiens: ROMINGEL 22... ;...5.:.25..02..cebecdes.etesouyecesseesnscstons 234 
Thin-sections of zoarium (low monticules) ; Loc. 2; UCM 40366. 
la. Longitudinal view of exozone and endozone; X 40. 
1b. Transverse view of exozone and endozone; median tubules 

in median layer; X 40. 
1c. Longitudinal view of exozone showing many mesopores ap- 

parently pertaining to a monticule; acanthopore in central 
part is irregular longitudinally; x 100. 

1d. Tangential view showing megazooecia and clusters of meso- 
pores at lower right forming a monticule; x 40. 

le. Tangential view of intermonticular area; acanthopores have 
a minute lumen; X 100. 
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Figure 

1,2. Peronopora dubia (Cumings and Galloway) 

BULLETIN 307 

EXPLANATION OF PLATE 46 

Thin-sections of zoaria (zoarial surfaces smooth). 
1. Loc. 

ae 

1b. 

Ic. 

1d. 

le. 
Zeoc: 

“ae 

2b. 

1; UCM 40367. 
Longitudinal view of exozone and endozone showing 
thin median layer, not developed distally; x 25. 
Longitudinal view of wall in exozone showing a “hooked” 
acanthopore; x 100. 
Tangential view showing irregular zooecial openings, 
due to invasion of zooecium by acanthopores; x 40. 
Tangential view showing thick walls; distinct lumen of 
acanthopores; x 100. 
Longitudinal view, part of cystiphragms at left; « 250. 
2; UCM 40330. 
Tangential view showing regular sized zooecia; x 40. 
Tangential view showing megazooecia; large opening is 
a boring of unknown nature; X 40. 
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Figure 

OrpovIcIAN Bryozoans: SINGH 

EXPLANATION OF PLATE 47 

1,2. Amplexopora (?) filiasa (V’Orbigny) ......0... ee ceeeeeeesseesesseeeeeeaees 
Thin-sections of zoarium (zoarial surface smooth); Loc. 5; 
UCM 40368. 

1. 

la. 

1b. 

1c. 

1d. 

Longitudinal view showing many thick- (exozone) and 
thin-walled (endozone) zones in continuity without zoo- 
ecial bends; x 2.5. 
Longitudinal view showing details of exozone and endo- 
zone; aligned brown bodies in upper portion; spacing of 
diaphragms is distinctive for each zone; X 25. 
Longitudinal view showing acanthopores (central por- 
tion) and clusters of brown bodies in upper portion; 
x 100. 
Longitudinal view showing dark material within in- 
distinctly laminate wall; x 250. 

Thin-sections of zoarium (zoaria] surface covered with monti- 
cules) ; Loc. 5; UCM 40369. 
Transverse view of proximal portion incrusting a brachiopod 
shell fragment. Note dark material, probably detrital, between 
shell surface and basal layer; x 40. 
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EXPLANATION OF PLATE 48 

Figure Page 

1. Amplexopora (?) filiasa (G’OrDIgNy) .....00...:...0sccccessecceecescoceeteeeeeeee 240 
Thin-sections of zoarium (zoarial surface covered with monti- 
cules) ; Loc. 5; UCM 40369. 
la. Longitudinal view showing funnel diaphragms and brown 

bodies; xX 40. 
1b. Tangential view of monticular (with megazooecia and ir- 

regularly laminate wall) and intermonticular regions; x 40. 
lc. Tangential view of monticular and intermonticular wall; 

ScnLOo: 

id. Longitudinai view of wall near zoarial surface showing many 
cystose diaphragms; xX 100. 

le. Longitudinal view of wall showing distinctly laminate wall; 
laminae are sharply convex, continuous across ZCL; x 250. 
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UPPER SILURIAN (PRIDOLI) STROMATOPOROIDEA 
OF NEW YORK 

By 

Cari W. Stock 

Department of Geology and Geography 

The University of Alabama 
University, Alabama 35486 

ABSTRACT 
Stromatoporoids are a major component of the faunas of the Upper Silurian 

(Pridoli) rocks in New York. They are found in the Wilbur, Glasco, and Cobles- 
kill Members of the Rondout Formation. 

Eleven species are described. Three, Stromatopora clarkei Parks, Paral- 
lelostroma constellatum (Hall), and Densastroma tenuissimum (Parks) have 
previously been described from the Cobleskill Member. Stictostroma pseudo- 
convictum, n. sp., Plectostroma micum (Bogoyavlenskaya), Stromatopora bek- 
keri Nestor, Stromatopora coconcentrica, n. sp., Parallelostroma typicum 
(Rosen), Parallelostroma kaugatomicum (Riabinin), Parallelostroma rondout- 
ense, n. sp. and Densastroma pexisum (Yavorsky) are reported here for the 
first time. 

Stromatoporoid faunas from the Rondout Formation are typical of the 
Upper Silurian. Some of these species reflect relationships with taxa from 
earlier or later ages. 

A study of the stratigraphy and paleoecology of the Rondout Formation 
stromatoporoids indicates that they lived in shallow water near the shore of 
the Appalachian Basin. Information from the lithofacies and stromatoporoid 
biofacies gives a more precise indication of the depositional environments. The 
presence of dolomite is indicative of intertidal or supratidal conditions, except 
where it was transported as a coastal silty dolomite facies. Silicified stromato- 
poroids represent an early stage of diagenesis in shallow or supratidal areas. 
Fossiliferous limestones indicate deeper water, farther from shore. Subspherical 
stromatoporoid-dominated biostromes resulted from carbonate bank development 
in the surf zone. 

The Wilbur Member in eastern New York, consisting predominantly of 
fossiliferous limestone, resulted from deeper conditions than the correlative 
Cobleskill Member in central and western New York, which contains both lime- 
stone and dolomite. A biostrome in the Cobleskill Member in the Cayuga Lake 
area also resulted from shallower conditions. The same relationship exists be- 
tween the younger Glasco Member (fossiliferous limestone) in the east, and 
the correlative Chrysler Member (barren dolomite) in the central and western 
part of the state. Within the Cobleskill Member, the increase in dolomite to 
the west, the biostrome in the Cayuga Lake area, and the silicified stromato- 
poroids to the west, all indicate shallower conditions in the western part of 
New York than in the central part. 

Wilbur-Cobleskill deposition took place in deeper water than did Glasco- 
Chrysler deposition. Fossiliferous limestone and dolomite of the Cobleskill Mem- 
ber were succeeded by the barren dolomite of the Chrysler Member. Just as the 
biostrome in the Cobleskill Member indicates shallower conditions than in the 
Wilbur Member, biostromes in the Glasco Member are a result of shallower 
conditions than in the earlier Wilbur Member. 
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Text-figure 1.— Index map of New York showing the outcrop trace of the 
Silurian-Devyonian boundary and collecting localities. 

INTRODUCTION 

This study systematically describes stromatoporoids from the 

uppermost Silurian (Pridoli) Rondout Formation of New York. 

Analyses of the paleoecology and paleobiogeography of the described 

stromatoporoids supplement knowledge of the paleoecology and 

paleogeography of New York during deposition of the Rondout 
Formation. 

Pridoli stromatoporoids are found in the Wilbur and Glasco 

Members of the Rondout Formation in eastern New York (Text- 

fig. 2), and the Cobleskill Member in central New York (Text-figs. 

3, 4). Over 100 localities, 27 of which yielded stromatoporoids, were 

visited during the summers of 1974 and 1975. These 27 localities are 

shown on the sketch maps (Text-figs. 1-4), and are described in the 
following list. 

More than 325 stromatoporoids were collected, from which 

534 thin-sections were prepared. This Pridoli stromatoporoid fauna 
contains eleven species (three new) belonging to five genera. 
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COLLECTING LOCALITIES 
Names in brackets are U.S. Geol. Survey 7-1/2 minute topographic 
quadrangles. 

1. 

2: 

25. 

South side of hill 1.3 km (0.8 mi.) south of bridge over Rondout Creek at 
Accord [Mohonk Lake]. 
Abandoned railroad cut 0.5 km (0.3 mi.) southwest of bridge over Rondout 
Creek at Accord [Mohonk Lake]. 
Roadcut on road along Rendout Creek, 1.6 km (1.0 mi.) west of Alligerville 
and 6.8 km (4.25 mi.) southwest of High Falls [Mohonk Lake]. 
Along Coxing Kill, 1.7 km (1.05 mi.) southwest of Lawrenceville, between 
NY Rt. 213 and Mossy Brook Road [Rosendale]. 
Abandoned cement mine and quarry east of NY Rt. 32, 0.9 km (0.6 mi.) 
south of junction of NY Rt. 32 and NY Rt. 213 [Rosendale]. 
Abandoned cement mine on southeast side of Fourth Binnewater Lake, 1.7 
km (1.1 mi.) north of Binnewater Station, along the New York Central 
Railroad [Rosendale]. 
Roadcut on west side of NY Rt. 32, 3.9 km (2.4 mi.) northeast of the junc- 
tion of NY Rt. 32 with NY Rt. 213 in Rosendale, and 0.5 km (0.3 mi.) west 
of Bloomington [Kingston West]. 
Abandoned quarries on east side of Vlightberg Hill in Hasbrouck Park, 
Rondout [Kingston East]. 
Roadcut on west side of NY Rt. 32, 0.4 km (0.3 mi.) south of entrance to 
the Kingston-Rhinecliff Bridge, NY Rt. 199 [Kingston East]. 
Along west side of Schoharie Creek, 0.3 km (0.2 mi.) south of the bridge 
west of Schoharie [Schoharie]. 
Roadcut 0.3 km (0.2 mi.) west of Howes Cave on road between Howes 
Cave and Braymanville [Cobleskill]. 
Low north-facing escarpment, north side of road, 1.4 km (0.9 mi.) north- 
west of Carlisle [Carlisle]. 
Roadcut along road north of Dugway Gorge, 1.6 km (1.0 mi.) southwest 
of Salt Springville [East Springfield ]. 
Small quarry on hillside behind old barn west of road, 0.9 km (0.6 mi.) 
west of Getman Corners [Millers Mills]. 
At the bank of Big Creek, west of NY Rt. 315 about 0.3 km (0.2 mi.) south 
of Forge Hollow [Oriskany Falls]. 
Small roadcut on south side of Prospect Hill, just south of radio tower, 0.2 
km (0.1 mi) east of Skyline Drive [Clinton]. 
Roadcut 1.1 km (0.7 mi.) south of Clockville [Oneida ]. 
Small hill 0.2 km (0.1 mi.) south of the Jamesville-DeWitt High School, 0.4 
km (0.2 mi.) northwest of the abandoned London-Heard Gypsum quarry 
[Syracuse East]. 
Roadcut on east side of NY Rt. 174, 0.2 km (0.1 mi.) south of the dam at 
Marcellus Falls [Camillus]. 
Outlier forming low hill south of US Rt. 20 and NY Rt. 5, 0.4 km (0.25 mi.) 
east of abandoned New York Central Railroad and 0.6 km (0.35 mi.) west 
of intersection with Stony Pitch Road [Cayuga]. 
Hillside and abandoned quarry south of NY Rt. 326, 0.9 km (0.55 mi.) 
southeast of Relius [Cayuga]. 

. Low roadcut at Cross Roads on Connors Road, 0.2 km (0.1 mi.) east of the 
junction with Cross Road [Cayuga]. 
Frontenac Island in Cayuga Lake, west of Union Springs [Union Springs]. 
Abandoned McQuan’s quarry at the end of dirt road, 0.8 km (0.5 mi.) 
southeast of the Kingdom Bridge over the Cayuga and Seneca Canal and 
0.2 km (0.15 mi.) west of abandoned Lehigh Valley Railroad just south- 
west of the city limits of Seneca Falls [Seneca Falls]. 
Oaks Corners quarry, 0.3 km (0.2 mi.) northwest of Oaks Corners [Phelps]. 
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26. Streambank of Mud Creek, 0.6 km (0.4 mi.) south of NY Rt. 96 at a point 
1.15 km (0.7 mi.) west of its junction with NY-332 [Canandaigua]. 

27. North-facing hillside 0.8 km (0.5 mi.) east-northeast of Five Points [Rush]. 
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PREVIOUS WORK 

Upper Silurian (Pridoli) stromatoporoids, especially those from 
North America, have received little attention. Only three valid 

species have been described previously from New York. 
The earliest description of stromatoporoids from the Rondout 

Formation of New York was made by Hall (1852, p. 324). He 

described Stromatopora concentrica Goldfuss, 1826, and the new 

species Stromatopora constellata from the “Coralline limestone” 

(Cobleskill Member) of Schoharie County, but his taxonomy was 

based on external morphology alone. 
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Parks (1908, p. 44) used a topotype specimen to redescribe S. 
constellata. His was the first use of thin-sections for the description 

of the species. In 1909, Parks again described S. constellata (p. 46), 
and introduced two new species from the “Niagara limestone” 
(Cobleskill Member) of Schoharie County: Actinostroma tenuts- 
simum (p. 42) and Stromatopora clarket (p. 48). 

The presence of stromatoporoids in the Rondout Formation of 
New York has been noted in the following reports on the geology of 

15-minute quadrangles: Clarke and Luther (1904, pp. 10, 11), 

Grabau (1906, pp. 317, 318), Luther (1910, p. 11), Smith (1935, p. 

14), Goldring (1935, p. 81), Chadwick (1944, p. 51), and Rickard 

and Zenger (19€4, p. 37). In his extensive report on the Cobleskill 

Limestone, Hartnagel (1903, pp. 1117-1133) frequently mentioned 
stromatoporoids. Rickard (1962, pp. 27-36) mentioned the distribu- 

tion of stromatoporoids within the Rondout Formation across New 

York, as did Hoar and Bowen (1967, p. 7) and Harper (1969, p. 

266) from the eastern part of the state. Harper also devoted a sec- 

tion to stromatoporoid and halysitid coral paleoecology. 

Other studies of North American stromatoporoids from upper- 

most Silurian (Pridoli) and lowermost Devonian (Gedinne) rocks 

have been published, but few of the stratigraphic units involved are 

equivalent in age to the Rondout Formation (Berry and Boucot, 

1970, pl. 2). Girty (1895) named six new species of stromatoporoids 

from the “Lower Pentamerus limestone” (Coeymans Formation, 

Lower Devonian [Rickard, 1962, p. 65]) in Albany, Herkimer and 

Onondaga counties. 
Parks (1907, 1908, 1909) studied Silurian stromatoporoids from 

the U.S.A. and Canada, including Stromatopora constellata Hall, 

Stromatopora clarkei Parks, and Actinostroma tennutssimum Parks. 

He also described 24 species of stromatoporoids from Baie des 
Chaleurs at Port Daniel, Quebec, that ranged in age from late Llan- 

dovery through middle Ludlow (Parks, 1933). 

Three species were described by C. K. Swartz (1913, pp. 221- 
225) from the Pridoli/Gedinne correlatives of the Keyser Member 
(now Formation) of Maryland, West Virginia, and Pennsylvania: 

Stromatopora constellata Hall, 1852 [partly Parallelostroma kauga- 

tomicum (Riabinin, 1951)], Syringostroma barretti Girty, 1895 
[= Stromatopora clarkei Parks, 1909], and Syringostroma centro- 
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tum Girty, 1895 [prob. P. kaugatomicum]. A specimen attributed 

to S. constellata was reported by Swartz and Prouty (1923, p. 399) 

from the Pridoli age Tonoloway Formation of Maryland and West 

Virginia, but the published figure (pl. 10, figs. 8-9) is unrecog- 

nizable. Swartz and Prouty referred their specimens to the “type 
C” of S. constellata described by Swartz (1913, p. 223). F. M. 

Swartz (1929, pp. 33-34, 59, 61-68) noted stromatoporoids in the 

Keyser Limestone of Virginia and West Virginia. 
Nine species of stromatoporoids were described by Stearn and 

Hubert (1966) from the Matapedia-Temiscouata area of Quebec. 

Most specimens were of Ludlow age, but some poorly preserved 

specimens came from the Lac Croche [Crooked Lake] Formation 
of Pridoli age, parts of which may be as young as the Rondout 
Formation (Berry and Boucot, 1970, p. 172). 

Most descriptions of Pridoli age stromatoporoids have come 

from Europe, including Estonia (Riabinin, 1951; Nestor, 1966), Got- 

land (Mori, 1970), mainland Sweden (Mori, 1969) and the U.S.S.R. 

(Yavorsky, 1929, 1955; Riabinin, 1953; Bogoyavlenskaya, 1969a, 

1973; Bolshakova, 1969, 1973). 

Although abundant in Pridoli age rocks of the Appalachian 

Basin from New York to Virginia, stromatoporoids have received 

little attention in the literature. Because the first described species 

of this age came from the Rondout Formation of New York, that 

area is appropriate for more detailed study. Parks’ description 

(1908, p. 44) of S. constellata was based on a single specimen, as 

were those of A. tenuwissimum and S. clarket (Parks, 1909; pp. 42, 

48). The material collected for this study provides a better under- 

standing of intraspecific variation in these three species, and in- 
cludes eight additional species. 

STRATIGRAPHY 
Regional stratigraphy. — The uppermost Silurian (late Pridoli) 

in New York is represented by the Rondout and Decker Formations. 

The New York exposures of the Rondout Formation, some of which 

were sampled for the present study, extend from the east bank of 

the Niagara River, north of Buffalo, east to the Albany area, and 

south to the New Jersey border (Text-fig. 1). 

In the study area the Rondout Formation consists of seven 

members, some of which extend into the lowermost Devonian 
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Text-figure 5.— Stratigraphy of the Rondout and adjacent Formations 
along the outcrop belt in central and western New York (between points A and 
B in Text-fig. 1). Vertical dimension is time, not thickness (after Rickard, 1975, 
pls. 2, 3). ° indicates units of the Rondout Formation containing stromato- 
poroids. 

(Gedinne). They are the Wilbur, Rosendale, Glasco, Whiteport 

and Fuyk Members in eastern New York, and the Cobleskill and 

Chrysler Members in central and western New York. Rickard (1975, 

pls. 2, 3) has summarized the stratigraphy of the Rondout Forma- 

tion and associated Silurian and Devonian strata (Text figs. 5, 6). 

The Wilbur Member is the oldest member of the Rondout For- 

mation in eastern New York. Hartnagel (1903, p. 1145) gave this 

name to exposures of the lowermost member of the Rondout Forma- 

tion from 1.6 km south of Kingston north to Locality 9. Harper 
(1969, figs. 6, 7) extended the usage to rocks previously included in 

the Rosendale Member in an area to the south, between Localities 1 

and 4. The Wilbur Member is a buff- to gray-weathering, brown- 
gray, argillaceous, mottled to nodular, very fossiliferous crinoid, 
brachiopod, calcarenite (Harper, 1969, p. 10), that also contains 

stromatoporoids and halysitid corals. The Wilbur Member varies 

from 1.2 m thick near Wilbur (1.6 km south of Kingston), to 3.7 

m thick at Locality 9 (Hoar and Bowen, 1967, p. 4). 

The Rosendale Member typically overlies the Wilbur Member, 

except in the area between Locality 4 and Wilbur, where the lower 
Rosendale Member is the lateral equivalent of the Wilbur Member 

(Text-fig. 6). Hartnagel (1905, p. 356) gave the name Rosendale 

Member to generally unfossiliferous, “buff-weathering, dark gray 

on fresh [surfaces], argillaceous” dolomite (Harper, 1969, p. 11). 
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Text-figure 6.— Stratigraphy of the Rondout and adjacent Formations 
along the outcrop belt in eastern New York (between points C and D in Text- 
fig. 1). Vertical dimension is time, not thickness (after Rickard, 1975, pls. 2, 
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The Rosendale Member is thickest (6.5 m) in a quarry 1.3 km west 

of Rosendale, 2.2 km northeast of Locality 4, and 2 km west of 

Locality 5 (Harper, 1969, fig. 6). 

The Glasco Member overlies the Rosendale Member and is 

composed of very fossiliferous, thick-bedded, “dark-brown weather- 

ing, very dark-gray to black on fresh [surfaces]” limestone (Harper, 

1969, p. 12). It was named by Chadwick (1944, p. 44) based on ex- 

posures near the town of Glasco, 8.1 km north of Locality 9. Stroma- 

toporoids are the most abundant fossils, developing biostromes in 
the Glasco Member at Localities 1, 3, and 9 (Text-fig. 2). Tabulate 

and rugose corals are also abundant. The Glasco Member is found 
at every locality here reported in eastern New York, except Loc. 8, 

where the overlying Whiteport Member rests on the Rosendale 

Member. Where present, its thickness ranges from 3.1 to 4.6 m 

(Rickard, 1962, p. 35). The Glasco is the youngest member of the 

Rondout Formation and is assigned to the Silurian on the basis of 

the presence of the chain coral Cystthalysites. Sutton (1964, p. 452) 

noted that previous authors had been slow to accept Cystihalysites, 

and placed specimens in the older genus Halysites. Whichever genus 
is used, halysitid tabulate corals are index fossils for the Silurian 

(Berry and Boucot, 1970, pp. 33, 215; Harper, 1969, pp. 13, 161; Ber- 

dan, 1964, p. B16; 1972, p. 9). 

The Whiteport Member, named by Rickard (1962, p. 36), is the 
highest unit in the Rondout Formation throughout eastern New 
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York. It is a buff-weathering, gray, argillaceous, silty dolomite, rare- 

ly containing fossils. Well-developed supratidal mudcrack polygons 
can be seen in bedding-plane exposures 3.2 km southwest of High 
Falls between Localities 3 and 4. Its thickness ranges from 1.2 m 
at Locality 9, increasing southward to 4.9 m at High Falls. 

The Fuyk Member (Chadwick, 1944, p. 51) consists of cal- 

careous, “medium-bedded, fine to medium-grained, brown and gray 

sandstones” (Rickard, 1962, p. 33) found near the town of Catskill 

(Text-fig. 2), and having a maximum thickness of 4.9 m (measured 

from Harper, 1969, p. 33, fig. 10, sect. 65-6). Rickard (1975, pl. 2) 

placed the Fuyk Member in a position equivalent to the Glasco 
and Rosendale Members (Text-fig. 6). 

The Cobleskill Member was recently reduced from formation 

to member rank by Rickard (1975, p. 4), at the suggestion of Har- 
per (1969, p. 160). The name was first applied by Clarke (1903, p. 
r42) and later by Hartnagel (1903, p. 1114) for what had previously 

been known as the “Coralline limestone” in the vicinity of Locality 
10. The Cobleskill Member in the type area is 2.8 m thick, with a 

lower portion of 1.2 m of “two massive beds composed of blue-black 
limestone of medium grain” and an upper portion of 1.6 m of “fine- 
grained mottled limestone grading upwards into a dolomitic lime- 
stone with a slight conchoidal fracture” (Rickard, 1962, p. 25). Its 

thickness may reach 4.6 m near Syracuse. In some areas the lithology 
is partly or entirely dolomite (Text-fig. 5). Stromatoporoids, favo- 
sitid tabulate corals, solitary rugose corals, brachiopods, ostracods, 
gastropods and pelecypods are common fossils. Stromatoporoid bio- 
tromes are developed in the Cayuga Lake area (Localities 21-23). 

The Cobleskill Member outcrops from Gallupville in eastern 
Schoharie County westward to the Niagara River gorge and into On- 
tario, Canada. Limestone and barren, fine-grained gray dolomite 
alternate laterally as major Cobleskill lithologies across New York 
(Text-fig. 5); at Locality 17 limestone overlies dolomite. The por- 

tion of the Cobleskill Member west of Locality 24 has been referred 
by Rickard (1975, pl. 2) to the Akron Dolomite of Sherzer and 
Grabau (1909, p. 550). Some workers justified the two names by the 

lateral discontinuity of the two units (Rickard, 1962, p. 25), and 

by the supposed absence of fossils in the Akron Dolomite, and their 
presence in the “dolomitic Cobleskill Member.” Ciurca (1973, p. 
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D6) traced Akron and Cobleskill outcrops and concluded that the 

Akron Dolomite was the lithologic equivalent of the Cobleskill 

Member. He found fossils in the unit at Localities 25 and 27 and at 

Honeoye Falls, 5.6 km east of Locality 27. Rickard (1975, pl. 2) 

however, retained the usage of the Akron Dolomite (now Member) 

for the rocks west of Locality 24, and extended it to the area be- 

tween Locality 19 eastward to Chittenango Creek, 8.9 km west of 

Locality 17, and a segment north of Richfield Springs, represented 
by Locality 13. The repeated exchange of names across New York, 
corresponding to lateral lithologic change, is unnecessarily compli- 
cated. The term “Akron Facies” is used here for dolomitic rocks in 

the Cobleskill Member. 

The Cobleskill Member is of the same age as the Wilbur Mem- 
ber in eastern New York (Rickard, 1975, pl. 2). The Rosendale, 

Glasco, and Whiteport Members, which overlie the Wilbur Mem- 

ber, are of the same age as the Chrysler Member of the Rondout 

Formation in central New York. Rickard (1962, p. 41) described 

the contact of the Cobleskill Member with the overlying Chrysler 

Member: 

Passage upward from the Cobleskill into the Rondout [Chrysler] is characterized 
by introduction of thinner bedding and more argillaceous strata, the develop- 
ment of conchoidal fracture and the apparently complete disappearance of fossils. 

The name Chrysler was proposed by Chadwick (1930, p. 81) for 
beds previously called Rondout in central New York, as he did not 

believe they were of the same age as what was then called Rondout 

in eastern New York. Chadwick (Swartz, et al., 1942, p. 534) 

abandoned the name Chrysler when he realized that the beds in 

central New York were the same age as those in the eastern part of 

the state. Rickard (1962, p. 39) restored the name Chrysler as a 

member. Lithologically, the Chrysler Member is an argillaceous 

thin-bedded dolomite with occasional massive beds, weathering to 

buff color and often breaking with a conchoidal fracture. Although 

Rickard (1962, p. 41) cited a complete lack of fossils, he did men- 

tion (p. 39) abundant ostracods and eurypterid fragments near 
Syracuse. Ciurca (1975) also found eurypterids in the Chrysler 

Member. The combination of dolomitic lithology, the presence of 

ostracods and eurypterids at some localities, and the total absence of 

fossils at others suggests a shallow, perhaps supratidal depositional 
environment for the Chrysler Member. 
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The Chrysler Member outcrops from Albany County, east of 
Locality 10, west to Locality 24. A small recurrence to the west in 

Monroe County 5.6 km east of Locality 27 was reported by Ciurca 

(1973, p. D7), who called it the Honeoye Falls Formation. However, 

Rickard (1975, pl. 2) included it in the Chrysler Member. Rickard 

(1962, p. 41) recorded representative thicknesses of up to 19.8 m at 

Chittenango Falls (9.7 km southwest of Locality 17 in Madison 

County) and as little as 6.1 m in Schoharie County. 

The Decker Formation is found only in the extreme south- 

eastern part of New York, but extends into New Jersey. It is equiva- 

lent in age to the Silurian parts of the Rondout Formation (Rickard, 

1975, pl. 2). No stromatoporoids are known from the New York 

part of the Decker Formation. 

Stromatoporoid biostratigraphy. — Eleven species of stromato- 

poroids belonging to five genera were collected from 27 localities. 

Their stratigraphic distribution is shown in Table 1. Most of the 

species identified have previously been recognized from Ludlow or 
Pridoli age strata. 

Table 1.— Stratigraphic Distribution of New York Stromatoporoids. 

Rondout Formation 

Glasco Member 
Stictostroma pseudoconvictum. n. sp. 
Plectostroma micum (Bogoyavlenskaya, 1969a) 
Stromatopora clarkei Parks, 1909 
Stromatopora bekkeri Nestor, 1966 
Parallelostroma constellatuim (Hall, 1852) 
Parallelostroma kaugatomicum (Riabinin, 1951) 
Parallelostroma rondoutense, n. sp. 
Densastroma tenuissimum (Parks, 1909) 
Densastroma pexisum (Yavorsky, 1929) 

Wilbur Member 
Stromatopora bekkeri Nestor, 1966 
Parallelostroma constellatum (Hall, 1852) 
Parallelostroma kaugatomicum (Riabinin, 1951) 

Cobleskill Member 
Stictostroma pseudoconvictum, n. sp. 
Stromatopora clarkei Parks, 1909 
Stromatopora eoconcentrica, 0. sp. 

Parallelostroma constellatum (Hall, 1852) 
Parallelostroma typicum (Rosen, 1867) 
Parallelostroma kaugatomicum (Riabinin, 1951) 
Parallelostroma rondoutense, n. sp. 
Densastroma tenuissimum (Parks, 1909) 
Densastroma pexisum (Yavorsky, 1929) 
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Many stromatoporoids once thought to come from rocks of late 

Ludlow age are of Pridoli age, a term first applied to the uppermost 

Silurian by Bouéek, et al. (1966, p. 55). This situation is true of the 

Skala Horizon of the U.S.S.R. (Boucot and Pankiwskyj, 1962, p. 7; 

Berry and Boucot, 1970, pp. 18, 19) and the Kaugatuma and 

Okhesaare Stages of Estonia (Nestor, 1975, written comm.). Mori 

(1970, p. 74) correlated the Eke, Burgsvik, Hamra and Sundre Beds 

of Gotland with the Kaugatuma Stage of Estonia. 

The following species from the Rondout Formation have been 

reported from rocks of Pridoli age outside North America (Bolsha- 
kova, 1973, p. 8; Mori, 1970, p. 137; Riabinin, 1951, p. 43; 1953, p. 

46): 

Plectostroma micum (Bogoyavlenskaya) from Podolia (U.S.S.R.) 
Parallelostroma constellatum (Hall) from Estonia 
Parallelostroma typicum (Rosen) from Podolia (U.S.S.R.), Gotland and 

Po eeein, kaugatomicum (Riabinin) from Estonia 
Parallelostroma rondoutense, n. sp., from Gotland [as P. typicum (Rosen) 

Mori (part) ] 

The Rondout Formation stromatoporoid assemblage has ties 
with older Silurian rocks. Densastroma pextsum (Yavorsky) is 

known from rocks of Wenlock age in Estonia (Nestor, 1966, p. 71) 

and Gotland (Mori, 1968, p. 75). 

Just as some European stratigraphic units once considered as 

of Ludlow age are now assigned to the Pridoli, some Wenlock age 
units have been placed in the Ludlow. This is true of the Malinovet- 

ski Horizon of the U.S.S.R. (Boucot and Pankiwskyj, 1962, p. 6). 

The following species from the Rondout Formation have been re- 

ported from Ludlow rocks (Bogoyavlenskaya, 1969a, p. 165 

[transl.]; Bolshakova, 1973, p. 8; Mori, 1970, pp. 123, 137; Nestor, 

1962, pp. 18, 23; 1966, p. 72; Riabinin, 1951, p. 55; 1953, p. 60): 

Plectostroma micum (Bogoyavlenskaya) from Podolia (U.S.S.R.) 
Stromatopora bekkeri Nestor from Estonia and Gotland 
Parallelostroma typicum (Rosen) from Podolia (U.S.S.R.), Estonia and 

Gotland 
Parallelostroma kaugatomicum (Riabinin) from Estonia 

None of the species from the Rondout Formation is definitely 

known from Lower Devonian deposits. Stromatopora eoconcentrica, 

n. sp., resembles specimens of S. concentrica which come from rocks 
no older than Middle Devonian, and Parallelostroma rondoutense, 
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n. sp., appears related to species of Syringostroma from the Lower 

and Middle Devonian. The relationships of these species are dis- 

cussed in the Systematic Paleontology section. 
The Rondout Formation stromatoporoid assemblage has 

stronger taxonomic ties with penecontemporaneous European (Got- 

land, Estonia, U.S.S.R.) assemblages than with those in North 

America. In North America only the species from the central Ap- 

palachian Basin described by Swartz (1913, pp. 221-225) and Swartz 

and Prouty (1923, p. 399) are in common with those of the New 

York Rondout Formation. This is understandable from the perspec- 

tive of Silurian continental positions. A number of workers, (e.g., 

Oliver, 1976, text-fig. 3), have noted that Europe was relatively 

close to North America in Late Silurian time. The New York Ap- 

palachian Basin would then have been close to Europe, and a single 
faunal province might have included both areas. 

The close affinity between the Rondout Formation stromato- 

poroid assemblage and European assemblages may be an artifact, be- 
cause most Upper Silurian and Lower Devonian stromatoporoid 

faunas have been described from Europe. Most of North America 

outside the Appalachian Basin appears to have been unfavorable for 

stromatoporoid growth during the Late Silurian and Early Devonian. 

Only in the U.S.S.R. do Lower Devonian stromatoporoids occur in 
the diversity and abundance typical of Silurian and Middle and Up- 
per Devonian deposits in other parts of the world. In the midwestern 
U.S.A. most Upper Silurian stromatoporoids have been altered by 
dolomitization. The fact remains that the Rondout stromatoporoid 
assemblage is more similar to the Ludlow assemblages from Europe 
than to late and middle Pridoli assemblages from Canada. 

Of all benthonic marine invertebrate groups that lived during 
Late Silurian/Early Devonian time, the brachiopods are known best. 
Brachiopods were cosmopolitan between North America and Eurasia 

during the Llandovery and early Wenlock, but became increasingly 
provincial during the remainder of the Silurian and Early Devonian 
(Boucot and Johnson, 1973, figs. 1-3; Johnson, 1970, p. 2088; John- 

son and Boucot, 1973, fig. 1). It appears that the Rondout Formation 

fauna lived in the restricted Appalachian Province, while Eurasian 

faunas were in the larger Old World Province. 

North American Silurian stromatoporoid distributions are in- 

sufficiently well known to allow valid analogies with the brachiopod 
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faunal provinces discussed by Boucot and Johnson. One can assume 

that because both brachiopods and stromatoporoids are benthonic 

marine organisms, they were affected by similar interprovincial bar- 
riers. If the Appalachian Province [containing the stromatoporoid 

faunas of both the Rondout Formation of New York and correlative 

units in Quebec (Stearn and Hubert, 1966)] was partly restricted 

during the Pridoli, an observation by Boucot (1975, p. 1105) could 

apply. He noted that geographically restricted Silurian and Devonian 
brachiopod genera have relatively short time ranges. Stromato- 

poroids which may have migrated into Quebec during Ludlow time 

could already have become extinct by Pridoli time. Some of the 

Rondout Formation stromatoporoids in New York might have 

migrated in during the Pridoli, just as others could have evolved 

from the Quebec fauna. 

STROMATOPOROID EXTERNAL MORPHOLOGY 

Lecompte (1956, pp. F108-F109) and Galloway (1957, pp. 374- 

375, 377-378) have thoroughly discussed general stromatoporoid 

external morphology. Consequently, only specific characteristics 
pertinent to the Rondout Formation stromatoporoids are treated 

here. 

The surfaces of the many stromatoporoids from the Rondout 

Formation are featureless, lacking either mamelons or traces of 

astrorhizae. This absence of surface detail may be a result of post- 

mortem abrasion of the coenostea. The surfaces of many coenostea 

are obscured by surrounding sediment matrix. 

The coenosteal shapes of the Rondout stromatoporoids are 
here defined as follows: 

1. Subspherical — rounded forms. 

2. Laminar — flat forms. 

3. Hemispherical — forms having flat base and convex upper 

surface. 

4. Irregular — coenostea with sedimentary inclusions and non- 

uniform growth. 
5. Encrusting — specimens that grew on foreign objects and 

inherited their coenosteal shape from the encrusted form. 
The distribution of coenosteal shapes within the Rondout Formation 
is outlined in Table 2. 
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Table 2. — Abundance of Coenosteal Forms by Collecting Locality. Fragmental 
coenostea that could not be identified with any of the above morphologies have 
been omitted from this table. No coenosteal forms could be identified from the 
Glasco Member at Locality 7 or the Wilbur Member at Locality 2. 

subspherical laminar hemispherical irregular encrusting 

Locality 
Glasco Member 

1 _ 5 =a 2 if 
2 = 2 a = = 
3 8 16 2 at ae 
4 2 2 1 = Es 
5 = 3 = _ ue 
6 = 1 nee fe an 
7 ats por == =a eens 

9 16 10 1 5 6 

Wilbur Member 

1 1 = Ls = si 
2 sot et = = = 

8 7 _ 1 a 

Cobleskill Member 

10 6 1 _ = 2 
11 5 = is = 3 
12 3 - mAs = a 
13 17 Z 2 1 6 

14 2 5 — 1 2 
15 6 —_— — —_ — 

16 3 — —_— 1 1 

17 7 = = —_ il 

18 9 — 1 11 — 

19 2 — — 1 — 

20 6 — — 5 5 

21 13 1 — — 3 

22 10 — 1 —- 5 

23 10 — — -—— 4 
24 1 -—— — ee 

74S} 2 _— - — — 

26 —— 1 — = — 

27 8 1 1 — 1 

STROMATOPOROID INTERNAL MACROSTRUCTURE 

The internal macrostructure of stromatoporoids consists of 
skeletal features which can easily be seen in thin-sections at low 

magnifications, such as latilaminae, laminae, pillars, astrorhizae, and 

similar structures. See Lecompte (1956, pp. F109-F118) and Gal- 

loway (1957, pp. 364-374, 376-387) for illustrations and definitions 

of these macrostructural features. 

Mamelons — Although mamelons were not observed on the 

surface of any Rondout Formation coenostea, specimens of Parallelo- 
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stroma constellatum (Hall, 1852) may show upward arching of in- 

dividual laminae into mamelons that are not superposed into 

mamelon columns. 

Astrorhizae. — Astrorhizae are present in all species of Stroma- 

topora and Parallelostroma from the Rondout Formation (Pls. 50- 
55). Astrorhizal columns were developed in specimens of Parallelo- 

stroma kaugatomicum (Riabinin, 1951) by the superposition of 

succeeding astrorhizae. Astrorhizae in species of Densastroma from 

the Rondout Formation are faintly visible or absent in tangential 

section (Pls. 55-56). Astrorhizae are not present in specimens of 

Stictostroma pseudoconvictum, n. sp., and Plectostroma micum 

( Bogoyavlenskaya, 1969a). 

Mori (1970, pp. 62-68) summarized differing opinions regard- 

ing the origin and taxonomic value of astrorhizae. It was his opinion 

that astrorhizae are significant at the specific level because stroma- 

toporoid species with similar skeletal structures contain similar 
astrorhizae. I agree. Mori disagreed with Bogoyavlenskaya’s (1965, 

p- 105) opinion that astrorhizae are important for generic-level 
taxonomy, pointing out that only certain species of Clathrodictyon 

and Densastroma show astrorhizae. 

Because astrorhizae may not be visible in some thin-sections of 

a specimen because they are sparsely distributed throughout the 

coenosteum, the conclusion that they are absent requires careful 

observation if their presence or absence is regarded as a taxonomic 

character. 

Latilaminae. — Latilamination is characteristic of stromato- 

poroids, and latilaminae are variably developed in species collected 
from the Rondout Formation. Periodic variation in the physical en- 

vironment of the stromatoporoids was apparently the factor deter- 
mining Jatilamination. Monthly and semi-monthly tidal changes re- 
sulting in dryness, burial, and overlighting, seasonal changes in 

temperature, and sexual cycles have been suggested as controlling 
agents (Galloway, 1957, p. 386; Mori, 1970, p. 51; Termier and 

Termier, 1975, p. 99). It is also likely that changes in salinity in 
conjunction with precipitation seasonality could have affected 
latilamination. 

The upward development of latilaminae is often accompanied 

by a decrease in gallery height. The succeeding latilamina begins 
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with an increase in gallery height. This relationship is seen well in 

specimens of Parallelostroma kaugatomicum (Riabinin, 1951) [PI. 

53, nip 

In some specimens, the separation of adjacent latilaminae is 

marked by a clear break in deposition of skeletal material that 
represents a hiatus in growth. This break was noted in a number of 
specimens in seven of the eleven species collected from the Rondout 

Formation, including Plectostroma micum  (Bogoyavlenskaya, 

1969a) [Pl. 49, fig. 4]. Nicholson (1886b, p. 40) noted these breaks 

in coenosteal growth in his original description of latilaminae. 

Species of Densastroma exhibit latilaminae, the limits of which 

are difficult to delineate. In vertical section at magnifications from 

1 to 10, the latilaminae appear as bands of variably dense skele- 
tal material. At higher magnifications (50) the density differences 

are less apparent, and the boundaries of the latilaminae cannot be 
determined (PI. 56, figs. 1, 5). 

Even though latilamination is pervasive in stromatoporoids, 

it is of little taxonomic significance. Differences in thickness be- 

tween latilaminae occur within a coenosteum. Thickness within a 

single latilamina may also vary in different parts of a coenosteum, 
as in specimens of Parallelostroma typicum (Rosen, 1867) from the 

Rondout Formation. 

Basic horizontal structures. — Stromatoporoids contain one of 

two basic horizontal skeletal elements: laminae and radial processes. 

Species in the Clathrodictyidae contain sheet-like laminae. 
Horizontal structures in the Actinostromatidae are radial rods con- 

necting adjacent pillars. Some are aligned horizontally and others 

are irregularly spaced. 

In many species of the Stromatoporidae, the laminae are quite 
regular, but in some species from the Rondout Formation the skele- 
tal elements are irregular, and differentiation of laminae and pillars 

is difficult. Bogoyavlenskaya (1968, p. 153 [transl.]) introduced the 

term “coenostroma” (pl. “coenostromata”) for “very strongly 

thickened” structures resembling inflections in the laminae of species 

of Stromatopora similar to S. concentrica Goldfuss, 1826. I regard 
the term coenostroma as unnecessary and have not used it here. If 

an irregular skeletal element can be recognized as horizontal, the 
term “irregular lamina” is employed. 
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Cyst-plates, also known as dissepiments, are thin, often up- 

ward-arched layers of skeletal material within the coenostea of some 

stromatoporoids. In some genera, especially in the Labechiidae, cyst- 

plates are the major horizontal skeletal elements. By the Late 
Silurian, cyst-plates were predominantly of two types: poorly 

oriented plates within galleries in the Clathrodictyidae (e.g. Sticto- 
stroma); or horizontal elements crossing pseudozooidal tubes in the 

Stromatoporidae. In some specimens the cyst-plates in pseudozooidal 

tubes are aligned with laminae, and may represent an evolutionary 
reduction of laminae. In other specimens, there is no alignment of 

cyst-plates with other horizontal structures when they occur both 

in galleries and in pseudozooidal tubes. 
Basic vertical structures. — The basic vertical elements in most 

stromatoporoids, including those from the Rondout Formation, are 

called pillars, and serve to separate and support adjacent laminae. 

In vertical thin-section the pillars lie between adjacent laminae, as 
in the Clathrodictyidae, or extend through a number of laminae or 
rows of radial processes, as in some genera of the Actinostromatidae, 
Labechiidae and Stromatoporidae. 

Bogoyavlenskaya (1968, p. 153 [transl.]) introduced the term 

“coenostele” (pl. “coenosteles”) for irregular vertical skeletal ele- 

ments. She stated that coenosteles are, “. . . vertical elements so 

closely fused that the boundaries between them are imperceptible,” 

and stated that coenosteles confined between two adjacent laminae 

are found in Parallelostroma typicum (Rosen, 1867). Pillars in P. 
typicum are better described as irregular, rather than “closely 

fused,” and the term “irregular pillar” is used here for such features. 

STROMATOPOROID MICROSTRUCTURE 

The term microstructure is used to describe the nature of the 

skeletal material forming the laminae, pillars, and cyst-plates of 

stromatoporoids. 

Most investigators concerned with stromatoporoid paleontology 

use the term “skeletal tissue” to indicate skeletal material. Skeletal 

tissue is not a legitimate name for the skeletal material in stromato- 

poroids. Coelenterate skeletal material is formed by the epidermis 

as exoskeleton (Barnes, 1963, pp. 68, 85). Sponge spicules are se- 

creted by mesenchymal amoebocytes (Barnes, 1963, p. 51), but the 
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calcareous skeleton of sclerosponges is secreted by a basal epidermal 
layer (Stearn, 1975a, p. 90). The term “skeletal material” was used 

by Barnes (1963, p. 50) in his description of the Porifera. Hartman 

and Goreau (1970, p. 228) commented that “. . . paleontologists 

have the unfortunate habit of referring to the finer structures of the 
skeleton of stromatoporoids as ‘tissue’. The word is used here to de- 

note living cellular material.” 

The microstructure of the skeletal material is important in the 

identification of stromatoporoids. Lecompte (1956, pp. F118-F119) 

divided skeletal material into three types: compact, cellular and 

fibrous. He considered that cellular material was predominant in the 

Paleozoic stromatoporoids, and that compact material was of 

secondary importance. 

Galloway (1957, pp. 360-364) regarded skeletal materials as 

“primary” (e.g., the thin median layer of the laminae or cyst-plates ) 

or “secondary” (e.g., the material below or above the primary 

material). He described three types of skeletal material: 1) com- 

pact, homogeneous and flocculent, 2) compact and vacuolate, with 

transversely fibrous or tubulate structure, and 3) maculate, with 

dark or light round spots. He separated stromatoporoids into fami- 

lies partially on the basis of microstructure, whereas Lecompte 

(1951, pp. 44-47) considered differences in microstructure to be 

largely of secondary importance. 

Stearn (1966a) reviewed stromatoporoid microstructure, and 

attempted to resolve this disagreement by proposing twelve types 

of microstructure. With the exception of the recent literature, 

stromatoporoid photomicrographs have not been published at mag- 
nifications between X50 and 100, i.e., the magnifications optimal 

for illustrating skeletal microstructure. Stearn differentiated between 

primary microstructures, i.e., those secreted by the organism, and 
secondary microstructures, or those acquired during fossilization. He 
concluded that compact, cellular and microreticulate, vacuolate, 

ordinicellular, striated, tubulate, and peripherally vesicular micro- 

structures are primary, while waterjet fibrous, flocculent, pseudo- 

tubular, and melanospheric microstructures are secondary. Several 

kinds were designated as both primary and secondary, 1.e., fibrous, 

tripartite laminar, and transversely porous. 
St. Jean (1967, p. 419) discussed maculate skeletal material, 

originally described by Galloway and St. Jean (1957, p. 42) and 
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Galloway (1957, p. 355). He indicated that the maculate micro- 

structures represent a variety of distinct types that have been 
variably preserved. St. Jean (1967, p. 422) suggested that maculate 

or melanospheric material may have evolved from reticulate ma- 

terial, but he indicated the need for more information to verify this 

relationship. 

James (1974), in his study of diagenetic changes in late Pleisto- 

cene corals in the subaerial vadose zone on northern Barbados 

Island, recognized two major solution-precipitation processes: 1) 

solution and accompanying precipitation on a fine scale, leading to 

preservation of microstructure, and 2) total leaching and destruction 
of microstructure followed by later precipitation of void-filling cal- 

cite spar. He inferred that diagenesis in corals and stromatoporoids 

may be similar, but warned that close analogy is premature. 
Stearn (1975a, pp. 93-96) postulated two origins for stroma- 

toporoid microstructure. Assuming that stromatoporoids were 

sponges, he suggested that an original trabecular aragonite skeleton 

would have been secreted by a basal layer of cells (the basal pina- 

coderm), producing skeletal materials having transversely fibrous, 

water-jet, tripartite, and compact microstructures. In contrast cel- 

lular, melanospheric, and maculate skeletal materials probably re- 

sulted from secretion of spherulitic aragonite by mesenchymal amoe- 

bocytes. The amoebocytes presumably did not surround themselves 
with skeletal material, as is the case in vertebrates, but rather 

secreted spheres which were initially suspended in soft tissue and 

later fused with adjacent spheres as they increased in diameter. 

Stearn did not state an origin for microreticulate skeletal material, 

but did rule it out as a precursor to cellular material. He believed 

that the varieties of preserved stromatoporoid microstructure de- 

pend on the diagenetic alteration of fibrous or spherulitic micro- 
structures originally secreted. 

Kazmierczak (1971, pp. 42-46) believed that microreticulate 

skeletal material originated in the Ordovician in genera like Pluma- 

talima Nestor, 1960 (p. 225) that had coenostea composed of a 

dense, uniform reticulum. Kazmierczak also agreed with St. Jean 
(1967, p. 422) that microreticulate skeletal material was the evolu- 

tionary precursor of the various forms of maculate skeletal material, 
having undergone a process of “condensation and homogenization of 

microreticulum.” 
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Skeletal material is one aspect of classification, but problems 
of diagenesis are acknowledged. The classification of Upper Silurian 

stromatoporoids is largely independent of the microstructure of the 

skeletal material. 

With few exceptions, Stromatoporidae and Densastromatidae 

from the Rondout Formation are constructed of microreticulate 

skeletal material. Stromatoporoids in the Densastromatidae consist 

of a mass of microreticulate skeletal material that is not interrupted 

by galleries. Astrorhizae and lJatilaminae are the only macrostructural 

elements present. In some specimens of Stromatopora clarkei Parks, 

1909 the skeletal material is melanospheric, probably a result of 
diagenetic alteration of microreticulations. Specimens of Parallelo- 
stroma kaugatomicum (Riabinin, 1951) are also variably preserved. 

The microstructure of Densastroma pexisum (Yavorsky, 1929) is 

microreticulate, but not so clearly as in Densastroma tenutssimum 

(Parks 1909). 

The skeletal material in well-preserved specimens of Sticto- 

stroma is a combination of tubulate, transversely fibrous, and com- 

pact microstructures (St. Jean, 1962, p. 198). In specimens of 

Stictostroma pseudoconvictum, n. sp. the skeletal material is com- 
pact only, and may be the result of diagenetic alteration. Specimens 

of Plectostroma micum (Bogoyavlenskaya, 1969a) from the Rondout 

Formation also have compact skeletal material, which is typical of 
the Actinostromatidae. 

PALEOECOLOGY OF THE STROMATOPOROIDS 

Stromatoporoids are sessile, benthonic, marine organisms, most often associated 
with corals, and occur frequently in limestones, rarely in calcareous shales. 
They probably lived in clear, shallow, moving water, of tropical to subtropical 
environment. (Galloway, 1957, p. 400) 

I studied the paleoecology of the stromatoporoids of the Rond- 

out Formation with two goals in mind: 1) to determine the effects 

of the physical environment (turbulence, turbidity, depth, deposi- 

tional slope) on stromatoporoid gross morphology; and 2) to 

describe their paleobiogeographic setting within the Appalachian 

Basin of New York. 

Because non-stromatoporoid fossils were not collected in this 

study, few conclusions are justified regarding community relation- 
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ships. Hoar and Bowen (1967) described Rondout Formation 

brachiopods and noted other faunas in the Rondout Formation in 

the Rosendale 15’ quadrangle in eastern New York. The brachio- 
pods and ostracods of the Cobleskill Member were described by 

Berdan (1972). William A. Oliver, Jr. (1975, pers. comm.) is 

studying the rugose corals of the Rondout Formation. 

In the following discussion of the paleoecology of stromato- 

poroids, some terms are used that may be ambiguous. These are 

defined below: 

reef —“. . . a skeletal deposit formed by organisms possessing 
the ecologic potential to erect a rigid topographic struc- 
ture.” (Nelson, ec al., 1962, p. 234) 

bank —“. . . a skeletal deposit formed by organisms which do 

not have the ecologic potential to erect a rigid wave- 

resistant structure.” (Nelson, et al., 1962, p. 234) 

bioherm — Massive, mound-shaped structure of organic origin 
which is in discordant relationship with the surrounding 

layered rocks of different lithology. (Cumings, 1932, p. 333) 

biostrome — Coarsely layered strata, primarily of organic origin, 

which grade concordantly into the surrounding layered 
sediments. (Cumings, 1932, p. 334) 

Klement (1967) stated that a reef is represented in the geologic 
record by a bioherm, and that banks could be preserved as bioherms 

or biostromes. 

Only in the last 25 years has the paleoecology of stromatopo- 
roids been explored in detail. Lecompte studied Frasnian stromato- 

poroid and coral reefs in the Ardennes and concluded (1954, pp. 4, 
11, [transl.]) that: 1) stromatoporoids were adapted to shallow 

water exclusively; 2) corals were more tolerant of deeper and mud- 

dier water than were stromatoporoids; and 3) reefs of massive 

stromatoporoids were built up in the zone of agitation, while coral 

reefs formed in deeper water. He also inferred that reefs of mixed 

coral-stromatoporoid composition began with corals, which were then 

progressively replaced by stromatoporoids as the upper reef surface 
became shallower. A similar succession has been noted by others 

(e.¢., Klovan, 1964, p. 37; Harper, 1969, pp. 215-217; Embry and 

Klovan, 1972, p. 680; Read, 1973, p. 378; Walker and Alberstadt, 

1975, pp. 242-243). An important aspect of these successions is that 

carbonate cycles tend to be shoaling units (Read, 1973, p. 377) with 

tidal-supratidal indicators near the top of each cycle. 
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Broadhurst (1966) described growth forms of some Silurian 

stromatoporoids from Norway. Some coenostea included tongues 

of sediment, others exhibited sediment inclusions within the coen- 

osteum, and others (“irregular coenostea” here) contained both. 
Broadhurst believed that irregular coenostea resulted from variations 
in stromatoporoid growth rate and rate of influx of sediment. He 

further suggested a killing off of part of the stromatoporoid, then 

regrowth over the sediment. Irregular coenostea are not unusual in 

specimens from the Rondout Formation of New York, particularly 
those in the Cobleskill Member at Locality 18. 

Dolphin and Klovan (1970, pp. 322-327) considered that paleo- 

ecological differences between fossil reefs and banks may be recon- 

ciled by postulating different gradients on the seaward margins. 
Using a reef with steep gradient described by Klovan (1964) they 

determined that waves were little affected by the marginal slope. 

A zone of high turbulence developed where the waves broke. Mas- 

sive stromatoporoids were best adapted to the turbulent zone, there 

constructing a rigid reef framework. Laminar, encrusting forms 
were found in the deeper, less turbulent water of the forereef. 

Where shallower submarine slopes prevailed, as in the case 

described by Laporte (1967), an area of high turbulence was pro- 

duced, and wave energy was reduced where the waves impinged on 

the ocean bottom. Massive forms were common in the most turbu- 

lent zone, but because this was not a breaker zone, reefs were not 

formed. The laminar, less resistant stromatoporoids inhabited the 

shallow, sheltered water of the bank interior. 

A third situation was cited by Dolphin and Klovan where the 

original bottom slope was even shallower than in Laporte’s example. 
Waves dissipated their energy slowly, creating minimum turbulence 

and massive forms did not develop. 

The paleoecology of stromatoporoids in the Rondout Forma- 
tion of eastern New York was studied by Harper (1969, pp. 215- 
223). He described a “patch reef facies” in the Glasco Member that 

grew upon the upper surface of the Rosendale Member. Four zones 
were named, in ascending order: 1) Basal Stromatoporoid Zone; 
2) Halysitid Zone; 3) Stromatoporoid-Coenitid-Rugose Coral Zone; 

4) Massive Stromatoporoid Zone. 

Stromatoporoids in the Basal Stromatoporoid Zone grew upon 
Rosendale supratidal deposits that had subsequently been sub- 
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merged below wave base. This zone was interpreted by Harper as 

muddy, providing few sites for stromatoporoid attachment [or lar- 
val settling]. Sediments were commonly included within the coeno- 

stea called “ragged” forms (= irregular forms herein). 

Stromatoporoids in the Halysitid Zone were laminar in form, 
and commonly served as bases of attachment for halysitid tabulate 

corals. The sediment in this zone was less muddy, indicating shal- 

lowing and increased turbulence. 

Coenosteal forms from the previous two zones were represented 

in the Stromatoporoid-Coenitid-Rugose Coral Zone. Halysitid corals 

disappeared, but coenitids became the abundant tabulates. In addi- 

tion to the laminar and irregular coenostea, unusual digitate forms 

were present. This zone represented increased wave turbulence. 
The upper Massive Stromatoporoid Zone contained large mas- 

sive forms in black shale or argillaceous limestone. Harper inter- 
preted the environment here to be shallow quiet water, and main- 
tained that this allowed the stromatoporoids to reach massive 

proportions. He believed that the substrate was probably firm, and 
stated (p. 222), 

Salinities and water temperature were probably higher in this environment, as 
a result of restriction, and this led to the accumulation of black, organic (?) 
rich, shales. 

This last interpretation counters the ideas of most other workers 

(e.g., Lecompte, 1956, p. F127; Fischbuch, 1962, p. 69; Dolphin 

and Klovan, 1970, p. 325) who believed that massive forms grew 

exclusively in turbulent conditions. Klovan (1964, pp. 35-36) sug- 
gested an alternative solution to a similar situation. He stated that 
it was possible that the fine argillaceous material may have settled 
between massive stromatoporoids which had served as baffles, or 

may have settled during short intervals of quiescence. Shallowing 
continued with deposit of supratidal sediments in the overlying 

Whiteport Member (see Text-fig. 6). 
Walker and Alberstadt (1975, pp. 242-243) identified four 

stages of reef succession: stabilization, colonization, diversification, 

and domination. They noted an increase in diversity from stabiliza- 

tion through diversification. Domination stage faunas displayed low 
diversity, and in reefs where stromatoporoids were present, they 

were dominant. 
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The biostrome in the Cobleskill Member (Localities 20-24) and 

the biostromes in the Glasco Member (Localities 1-3, 9) represent 

different stages of development. Subspherical coenostea outnumber 

laminar forms 40 to 1 in the Cobleskill biostrome, where stromato- 

poroids dominated the fauna (Table 2). In the more northerly Glas- 

co biostrome (Locality 9) subspherical forms were not so dominant 

(16 to 10 over laminar forms) while the southerly Glasco biostrome 

(Localities 1-3) shows the opposite relationship (laminar forms out- 

number subspherical forms 23 to 8). There is a more diverse fauna 

in the Glasco biostromes than in the Cobleskill biostrome. In the 

Glasco biostromes stromatoporoids, favositid, halysitid, and coenitid 

tabulate corals, solitary rugose corals, bryozoans, brachiopods and 

calcareous algae are prominent fossils. Halysitid and coenitid tabulate 
corals, bryozoans and calcareous algae are absent from the Coble- 

skill biostrome. Applying the criteria associated with the four zones 
of Harper (1969, pp. 215-223) and Walker and Alberstadt (1975, p. 

242), the Cobleskill, northern Glasco and southern Glasco bio- 

stromes form a gradient of either or both deepening water and earlier 

stages of development. 
The distribution and relative abundance of the stromatoporoid 

species from the Rondout Formation are listed in Table 3. The total 

numbers of specimens collected from the individual localities are too 

small to allow a statistical evaluation of species diversity within the 

Rondout Formaton. Rare species may have been missed, and those 

present may not have been collected in proportions reflecting their 
occurrence. The criteria of Dennison and Hay (1967) were used to 

determine the reliability of different size samples as representative 
of species occurrence at a locality. 

Stromatopora eoconcentrica, n. sp. and Parallelostroma typicum 

(Rosen) are only found in the Cobleskill Member. Because only 
thirteen specimens were collected from the synchronous Wilbur 

Member, their absence in eastern New York at that time is not 

conclusively proven. The absence of S. eoconcentrica and P. typicum 

from the Glasco Member, from which a larger sample (107 speci- 
mens) was taken is more reliable, and may be a result of extinction 

of these species in the New York area before Glasco time. 
Plectostroma micum (Bogoyavlenskaya) is stratigraphically re- 

stricted to the Glasco Member and Stromatopora bekkeri Nestor is 
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Text-figure 7.— Non-palinspastic map of Wilbur-Cobleskill depositional 
environments (modified after Harper, 1969, fig. 53). 

geographically restricted to eastern New York. Both are rare species, 

and may have been missed in collections from the Cobleskill 

Member. 

In the Cobleskill Member Densastroma tenuissimum (Parks) 

and Densastroma pexiswm (Yavorsky) are mutually exclusive in oc- 

currence, except at Locality 18 (Text-fig. 1). D. tenwissimum is con- 

centrated in the eastern localities of the Cobleskill Member, while 

D. pexiswm is found predominantly in the central localities. 

The unique distributions of the species mentioned above may 
be a result of differences in water depth across New York. S. eocon- 

centrica and P. typicum are restricted to the fairly shallow environ- 

ments represented by the Cobleskill Member (Text-fig. 7). Con- 

versely, P. micum and S. bekkeri have only been collected from the 

deeper environments of eastern New York (Text-figs. 7, 8). D. 

tenwisstmum is found in the eastern, deeper environments within the 

Cobleskill Member, and is replaced to the west by D. pexiswm as the 

water shoaled. 

Past workers rarely correlated stromatoporoid species with 

particular depositional environments. This is particularly true of 
Silurian stromatoporoids. Future studies of Silurian stromatoporoid 

faunas can be compared with my work on the Rondout Formation 

fauna to test the tentative conclusions I have reached. 
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BARRIER 
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Text-figure 8. — Non-palinspastic map of Glasco-Chrysler depositional en- 
vironments (modified after Harper, 1969, fig. 55). 

PALEOGEOGRAPHY 

Lithofacies and biofacies data from the Rondout Formation 

provide insight into the paleogeography of the northern Appalachian 
Basin. The paleogeographic setting of the Rondout Formation in 

eastern New York was summarized by Harper (1969, figs. 34-36) 

who also described the regional paleogeography of the Rondout 
Formation and equivalent units (Harper, 1969, figs. 53-58). Some 

of his ideas are incorporated in Text-figures 7 and 8. 
Dolomites, deposited in supratidal and intertidal environments, 

are barren of fossils, and may contain desiccation features such as 

mud cracks. Limestone is the major lithology produced from sedi- 

ments deposited in subtidal areas. Stromatoporoids lived in shallow 

water. The preponderance of subspherical over laminar coenostea 

is a result of extremely shallow conditions within the zone of wave 

agitation. Corals increasingly dominate deeper-water fossil assem- 
blages. Inferred relationships between water depth and stromato- 

poroids are illustrated in Text-figure 9. 

Outcrops of the Rondout Formation in eastern New York were 

deposited in deeper water than those in western and central New 

York, as indicated by differences in facies of the same age in the 

two parts of the state (Text-figs. 5 and 6). When stromatoporoid- 
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Text-figure 9.— Generalized cross-section of Cobleskill Member deposi- 
tional environments. 

bearing limestones of the Glasco Member were being deposited in 
the eastern part of the state, unfossiliferous silty dolomites of the 

Chrysler Member, at least partly supratidal, were deposited across 

the central and western areas. The relationship of the Wilbur Mem- 

ber to the Cobleskill Member is similar. The Wilbur Member is a 

stromatoporoid-bearing limestone, while the Cobleskill Member is 
at least 50 percent dolomite, and commonly is unfossiliferous or 

sparsely fossiliferous, especially west of the Cayuga Lake area. 
The Cobleskill Member contains more limestone in the eastern 

part of its outcrop belt, Localities 10-17 (Text-fig. 3), probably 

because there it was deposited in deeper water, close to the lime- 

stone of the Wilbur Member. Shallower waters and dolomite deposi- 

tion would be expected further west. An exception to the increase 

in dolomite to the west in the Cobleskill Member is the limestone 

in the Cayuga Lake area. Collecting localities there are south of 

adjacent outcrops of the Cobleskill Member, and the rocks present 

were more likely to have been deposited in deeper water in the Late 

Silurian. Apparently the ancient shoreline paralleled the general 
trend of the Cobleskill Member outcrop belt. 

Halysitid tabulate corals apparently could not exist in water 

shallow enough to cause wave-generated turbulence (Harper, 1969, 

pp- 221-222). Harper (1969, p. 217) reported that they disappeared 

when this third, stromatoporoid-coenitid-rugose coral zone was 

reached. Halysitids, present in the eastern Wilbur Member, are only 

found abundantly to the northwest at Locality 13 in the Cobleskill 

Member (Text-fig. 1). 
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Rocks in the Rondout Formation that probably were deposited 

in the deepest water are exposed at Localities 4-8 (Text-fig. 2). 

Some coenostea were fragmental when buried and are not in growth 

position. These appear to have been transported. They may have 
rolled downslope after being dislodged and abraded by storm waves. 
Black calcareous shale, characteristic of deeper, quieter waters 1s 

most common at Localities 4-8. The deepest area was not to the 

north, because the Fuyk Sandstone Member, found to the north of 

Locality 9, represents a near-shore deposit (barrier island of Harper, 

1969, p. 95). At Localities 5-7 the Wilbur Member grades into the 

lower part of the Rosendale Member which is a dolomitic siltstone 

at that horizon. Harper (1969, p. 50) called this a “coastal silt 

facies”, deposited by longshore drift rather than in the shallower 
waters associated with most of the dolomites. 

During Wilbur-Cobleskill time, relative sea level was apparently 
higher than during Glasco-Chrysler time. The Cobleskill Member 
is commonly a fossiliferous limestone at the same places that the 

Chrysler Member is a barren dolomite. It is difficult to show that the 

Glasco Member was deposited in shallower conditions than was the 

Wilbur Member. Development in the Glasco Member of biostromes 

containing massive subspherical and laminar stromatoporoids may 
have resulted from shallower conditions than those that produced 
the Wilbur Member. Certainly the biostrome in the Cobleskill Mem- 

ber in the Cayuga Lake area is not far from the dolomitic Akron 

Facies of the Cobleskill Member, which was deposited in shallow 

water or supratidal conditions. 
Localities 18 and 27 in the Cobleskill Member have yielded 

seemingly anomalous results. At the westernmost locality (Loc. 27) 

there are abundant large subspherical stromatoporoids, all silicified. 

One would expect that west of Cayuga Lake, stromatoporoids would 

become increasingly rare and disappear. None has been reported 

from areas west of Locality 27, and they are very rare at Localities 

25 and 26. All the stromatoporoids from localities 19, 25, and 26 are 

silicified, as are those at Chittenango Falls, between Localities 17 and 

18, where no specimens could be collected because of the hard rock 

matrix. These occurrences seem to form a zone between the barren 

dolomite and calcareous fossil-bearing limestone within the Coble- 

skill Member. 
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Namy (1974) described the silicification of carbonate allochems 

(oncolites and oolites) in the Marble Falls Group (Pennsylvanian) 

of central Texas. He concluded that very early diagenetic silica 

in the form of pore-filling cement and replaced carbonate allochems 

formed during an Early Pennsylvanian episode of subaerial exposure. 

Such an episode of subaerial exposure probably took place in western 

New York, because the Cobleskill Member is typically overlain un- 

conformably by the Onondaga Limestone (Middle Devonian). The 

unconformity probably resulted from nondeposition and/or erosion 

during a large part of the Early Devonian. Cotter (1966, p. 768) has 

reported early dissolution of organic opaline silica and its redeposi- 

tion as replacement chert in fossils in Mississippian carbonates in 

Montana. Wilson (1966, p. 1044) noted that conditions favored 

silica replacement of allochems and/or micrite in Upper Jurassic 
limestones in England, and that there were early and late stages of 
silicification separated by a period of calcite cementation (Wilson, 

1966, p. 1048). He stated that the abundant cherts may be related 

to the failure of calcite cementation to eliminate porosity at an early 
stage in diagenesis, allowing silica-rich waters to permeate the lime- 
stone. 

The previous examples dealt with silicification in limestones. 

Silicification of allochems has also been reported from the Copper 

Ridge Dolomite (Upper Cambrian) of the Knox Group in south- 
western Virginia. Dietrich, et al. (1963, pp. 648-649) proposed three 
steps in early diagenesis of the Copper Ridge Dolomite: 1) dolo- 
mitization of pelletal CaCO; sediment, 2) interruption of dolomiti- 

zation by silicification of CaCO;, but not dolomite (as is the case 

in the Cobleskill Member where CaCO, and silicified stromato- 

poroids can be found in a dolomite matrix), and 3) subaerial ex- 

posure. Broughton (1972, p. 874) noted that silicified algal stroma- 

tolites are present in the Copper Ridge Dolomite, and proposed two 
periods of silicification interrupting the dolomitization process, the 
first period occurring soon after the commencement of dolomitiza- 
tion, and involving the replacement of CaCO, not dolomite 

(Broughton, 1972, p. 880). 
On the basis of the research outlined above, the presence of 

silicified stromatoporoids in the Cobleskill Member suggests sub- 
aerial or very shallow water conditions, as illustrated in the proposed 
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model of northern Appalachian Basin paleogeography (Text-fig. 7). 
This environment was apparently conducive to dolomitization and 
early silicification. 

A possible origin for the silica in the Cobleskill Member is sug- 

gested by an analogous situation described by Lowe (1975) for silica 

transportation and deposition in the Ouachita Basin. He postulated 

(p. 1123) that volcanism during the Taconic and Acadian Orogenies 

may have provided much of the primary silica through increase in 

the concentration of silica in sea water. Ocean currents carried 

the silica-rich water to the Ouachita Basin, where marine organisms 
(radiolarians and siliceous sponges) living on shallow marine shelves 

concentrated the silica in their skeletons. Solution of the skeletons 

provided a source for the silicification of the Ouachita carbonates. 

During the Late Silurian in New York, the source of primary 

silica could have been volcanism associated with the Appalachian- 

Caledonian orogenic belt. Upper Silurian volcanics have been re- 

ported from Massachusetts, Maine, and New Brunswick (Gates, 

1969, pp. 489, 490, 495), and there are igneous intrusions of the same 

age in North Carolina (Fullagar, 1971, table 1) and Ireland (Brind- 

ley, 1969, p. 351). Silica was subsequently transported to the New 

York area by ocean currents. No fossils of radiolarians or siliceous 

sponges have been reported from the Rondout Formation. How- 
ever, Lowe (1975, p. 1126) warned that little evidence of the true 

origin of the silica might be revealed, because of the complex dia- 
genesis involved. 

At Locality 18, in the middle of the central Akron Facies 

dolomite belt, there are abundant calcitic stromatoporoids. Fifty-two 
percent of the coenostea from this locality are irregular, more than at 
any other location. The combination of an original irregular shore- 
line and the present irregular outcrop belt may preserve the record of 

an environment at Locality 18 that was slightly seaward of the zone 

of silicified stromatoporoids. Excess sediments, inducing irregular 
coenostal growth, would have been derived from wave erosion of the 

nearby shoreline, and transported by long-shore currents. 
It is also possible that Locality 18 was near the mouth of a 

Late Silurian river draining southward off the craton. The presence 
of a river would account for the increased sediment influx and re- 

sultant irregular coenostea. The accompanying influx of fresh water 
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at irregular intervals would have produced a severe and unpre- 

dictable environment which could have resulted in the unusually low 

species diversity of stromatoporoids at Locality 18 (near Syracuse). 

Unfortunately, too few specimens (18) were collected to accurately 

determine species diversity. The river may still have been active 

during deposition of the Chrysler Member, since the Syracuse area 

is the one place where the Chrysler Member is fossiliferous. Fresh 

water from the river would have diluted saline waters, and provided 

an estuarine environment inland from the regional shoreline. Harper 
(1969, p. 193) reported a clastic influx in the Syracuse area during 

deposition of the Wilbur Member (therefore Cobleskill Member), of 

a volume sufficiently large to influence offshore facies distributions. 

SYSTEMATIC PALEONTOLOGY 

SPECIMEN MEASUREMENT PROCEDURES 

Coenosteal size was measured with a vernier caliper. Internal 

measurements were made by means of a light microscope equipped 

with a calibrated occular micrometer. 

Most measurements were made from vertical sections, including 
laminae per mm, pillars per mm, laminar thickness, pillar width, 

gallery height, and latilaminar thickness. Pillar diameter, pseudo- 
zooidal tube diameter, distance between pillars, and astrorhizal 

canal width were measured from tangential sections. 

Counts of laminae per mm were begun in the middle of a 

lamina. If four additional laminae were included within the interval 

of 1 mm, the count was recorded as 4.5 laminae per mm. If four 

additional laminae and part of a fifth laminae were included, the 

count was 5 laminae per mm. The same method was employed for 

counting pillars per mm. 
Distance between pillars was taken from the centers of adjacent 

pillars to avoid the effect of pillar diameter. Laminar thickness and 
gallery height were measured at the same time to insure proper 
proportions between the two when compared. 

At least 20 measurements or counts were taken for each char- 

acter in most specimens. Occasionally the small size or poor preserva- 

tion of a specimen prevented that many measurements. 

When an average value for a particular character is given, the 
average of the averages obtained for each specimen is indicated. 
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This method insures equal weighting of each specimen, regardless 
of its size. 

REPOSITORY AND SPECIMEN NUMBERS 

All types and illustrated specimens collected for the present 

study are kept in the United States National Museum of Natural 
History (USNM). Type specimens of species first described by 
Hall (1852) and Parks (1909) are kept in the New York State 

Museum (NYSM). 

Each stromatoporoid coenosteum is given a number preceded 

by the letters indicating its repository (e.g. USNM 248100). Each 
thin-section of a specimen is given a number (e.g. USNM 248100-1, 

USNM 248100-2, .. .). 

Key To Upper SILURIAN AND LOWER DEVONIAN 

STROMATOPOROID FAMILIES AND GENERA 

Suprafamilial taxa are not considered in this paper because of 
uncertainties concerning the phylogenetic position of stromato- 

poroids. Many authors believe that stromatoporoids should be con- 
sidered an order of the Class Hydrozoa, Phylum Coelenterata. But 

Hartman and Goreau (1970, p. 228) described stromatoporoids as a 
new class, the Sclerospongia, within the Phylum Porifera. Stearn 

(1972, p. 385) suggested that they comprise a subphylum of the 

Porifera. 

Classification at the family level is also open to question. Le- 
compte (1951, 1952, 1956) based families primarily on basic skele- 

tal morphology. Galloway and St. Jean (1957) placed genera in 
various families based on the nature of the skeletal material, as well 

as skeletal morphology. Mori’s (1968, 1970) classification of genera 

within families was basically an updated version of Galloway and 

St. Jean’s, but was limited to Silurian genera. 

Other suprageneric classifications have been proposed. The fol- 
lowing workers have raised former familial classifications to higher 
systematic levels. Khalfina and Yavorsky (1973) considered the 
Stromatoporoidea to be an order divided into seven superfamilies: 
Actinostromatacea, Clathrodictyacea, Tienodictyacea, Syringo- 
stromatacea, Hermastromatacea, Stromatoporacea, and Labechiacea. 

Nestor (1974) divided Order Stromatoporoidea into five super- 

families: Labechiacea, Lophiostromatacea, Clathrodictyacea, Actino- 
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stromacea, and Stromatoporacea. Bogoyavlenskaya (1974) raised 
the Stromatoporoidea to subclass level, containing six orders: 

Labechiida, Clathrodictyida, Actinostromatida, Gerronostromatida, 

Syringostromatida, and Stromatoporida. 

The following key is modeled after those employed by Galloway 
and St. Jean (1957, pp. 90, 91, 148, 164) and Mori (1970, pp. 76, 

77, 85, 108, 120). Some genera used by other authors for the Upper 

Silurian and Lower Devonian are not included in the key, mostly be- 

cause sufficient information is not available, or because they are 

junior synonyms. The majority of new Upper Silurian and Lower 
Devonian genera named in the last ten years were authored by 
workers in the Soviet Union, who often publish brief descriptions of 

new genera, and compare them with only a few other genera ( Bogo- 
yavlenskaya, 1965, p. 110; 1969b, p. 461 [transl.]; 1972a, p. 168 

[transl.]; Bolshakova, 1969, p. 473 [transl.]; Nestor, 1966, p. 27). 

Many articles from that country are difficult or impossible to ob- 

tain. Many of the deleted genera are discussed here under other 

genera. 

Key To FAMILIES 

la. Coenosteum laminar, subspherical, hemispherical, not ramose. 
2a. Skeleton composed entirely of laminae; all vertical skeletal ele- 

ments absent; galleries absent; microstructure delicately multi- 
layered. 

LOPHIOSTROMATIDAE Nestor, 1966 
2b. Skeleton composed of laminae and pillars and/or microlaminae 

and micropillars. 
3a. Microstructure compact or fibrous; laminae and pillars clearly 

distinguishable from each other; galleries present. 
4a. Mostly horizontally aligned rows of cyst-plates. 

LABECHIIDAE Nicholson, 1879 
4b. Laminae not horizontal rows of cyst-plates. 

5a. Laminae more continuous than short pillars that are con- 
fined between two laminae. 

CLATHRODICTYIDAE Kiihn, 1939 
5b. Pillars predominant and long; horizontal elements com- 

posed of laminae or rod-like radial processes. 
ACTINOSTROMATIDAE Nicholson, 1886b 

3b. Microstructure microreticulate or maculate; skeleton amalga- 
mated, with no line of contact between laminae and pillars. 

4c. Galleries present, commonly occupying smaller space than 
skeletal parts. 

STROMATOPORIDAE Winchell, 1867 
4d. Galleries commonly absent, leaving a microreticulate mass 

of microlaminae and micropillars. 
DENSASTROMATIDAE Bogoyavlenskaya, 1974 

1b. Coenosteum dendroid or ramose. 
IDIOSTROMATIDAE Nicholson, 1886b 
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Key To GENERA 

Family LOPHIOSTROMATIDAE 
one genus in U. Sil/L. Dev. Lophiostroma Nicholson, 1891a 

Family LABECHIIDAE 
la. Vertical columns present; pillars exclusively in vertical columns. 

2 a. Distinct pillars divergently arranged in columns. 
Pseudolabechia Yabe and Sugiyama, 1930 

2b. Pillars in columns grouped together in fan-like masses. 
Vikingia Bogoyavlenskaya, 1969a 

1b. Vertical columns absent; pillars evenly distributed. 
2c. Pillars well-developed. 

Labechia Milne-Edwards and Haime, 1851 
2d. Pillars sporadically developed. 

Actinodictyon Parks, 1909 

Family CLATHRODICTYIDAE 
la. Laminae crumpled or persistent, but not forming chevron-like folds. 

2a. Pillars extending from downward inflection of laminae. 
Clathrodictyon Nicholson and Murie, 1878 

2b. Laminae not inflected downward above pillars. 
3a. Pillars rod-like or spool-shaped. 

Stictostroma Parks, 1936 
3b. Pillars conical, basally pointed, often Y- or V-shaped in verti- 

cal section. 
Anostylostroma Parks, 1936 

1b. Laminae may be irregular or strongly crumpled, at times forming 
chevron-like folds. 

2c. Laminae always crumpled. 
Ecclimadictyon Nestor, 1964 

2d. Straight, continuous laminae alternating with irregular or strong- 
ly crumpled laminae. 

3c. Pillars intersecting between adjacent straight laminae to form 
a network of secondary laminae, with few single pillars reach- 
ing between straight laminae. 

Intexodictyon Yavorsky, 1963 
3d. Pillars and crumpled laminae forming a regular zigzag pattern, 

with pillars reaching between straight laminae. 
Plexodictyon Nestor, 1966 

Family ACTINOSTROMATIDAE 
la. Rod-like radial processes present. 

2a. Radial processes regularly arranged at the same level. 
3a. Radial processes form a hexactinellid pattern in tangential 

section. 
Actinostroma Nicholson, 1886b 

3b. Radial processes giving a triangular appearance to the pillars 
in tangential section. 

Trigonostroma Bogoyavlenskaya, 1969b 
2b. Radial processes irregularly arranged at different levels. 

Plectostroma Nestor, 1964 
1b. Rod-like radial processes absent. 

2c. Laminae continuous. 
Gerronostroma Yavorsky, 1931 

2d. Laminae commonly discontinuous. 
Gerronodictyon Bogoyavlenskaya, 1969b 
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Family STROMATOPORIDAE 
la. Galleries commonly irregular in arrangement. 

2a. Pseudozooidal tubes present. 
Stromatopora Goldfuss, 1826 

2b. Pseudozooidal tubes absent. 
Ferestromatopora Yavorsky, 1955 

1b. Galleries commonly regularly arranged. 
2c. Laminae more continuous than pillars; galleries horizontally 

arranged. 
Parallelostroma Nestor, 1966 

2d. Pillars more continuous than weak laminae. 
3a. Pillars not circular in tangential section. 

4a. Rod-like radial processes present. 
Actinostromella Boehnke, 1915 

4b. Rod-like radial processes absent. 
Parallelopora Bargatzky, 1881 

3b. Pillars circular in tangential section. 
Syringostroma Nicholson, 1875 

Family DENSASTROMATIDAE 
la. Micropillars short, commonly confined between two microlaminae. 

Pycnodictyon Mori, 1970 
1b. Micropillars long. 

Densastroma Fliigel, 1959 

Family IDIOSTROMATIDAE 
The existence of this family as a separate entity is in doubt. Some genera 

in this family could be placed in other genera, were it not for the dendroid or 
ramose coenostea. For this reason, and because no ramose forms were col- 
lected from the Rondout Formation, a breakdown into genera is not under- 
taken. 

DESCRIPTIONS 

Family CLATHRODICTYIDAE Kiihn, 1939 
Genus STICTOSTROMA Parks, 1936 

Stictostroma Parks, 1936, p. 77; Fritz and Waines, 1956, p. 111; Galloway and 
St. Jean, 1957, p. 124; Galloway, 1957, p. 435; Galloway and Ehlers, 1960, 
p. 84; St. Jean, 1962, p. 186; Stearn, 1966a, p. 96; 1966b, p. 43; Birkhead, 
1967, p. 46; Fluigel and Fligel-Kahler, 1968, p. 566; Stearn and Mehrotra, 
1970, p. 9; KaZmierczak, 1971, p. 82; Zukalova, 1971, p. 51; Khalfina and 
Yavorsky, 1973, p. 148 (transl.). 

Type species. —Stictostroma mamilliferum Galloway and St. 
Jean; Stromatopora mammillata Nicholson (not Schmidt, 1858), 

(Nicholson, 1873, p. 94, pl. 4, fig. 4), Middle Devonian, Port Col- 

borne, Ontario. 

Other species. — Fliigel and Fliigel-Kahler (1968, p. 566) listed 

11 species unquestionably assigned to Stictostroma. Additional 
species are S. cavosite Stearn and Mehrotra (1970, p. 9, pl. 2, figs. 
3-4), Middle Devonian Ogilvie Formation, Yukon Territory, Cana- 
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da; S. jasperense Stearn (1975b, p. 1650, pl. 1, figs. 4-6), Upper 

Devonian Cairn Formation, Alberta, Canada. 

Diagnosis. —Coenosteum composed of continuous laminae and 

pillars confined to an interlaminar space. Laminae may show a 
medial light line of one or several rows of cellules. Pillars short and 

spool-shaped; rarely superposed. Galleries usually higher than the 
thickness of the laminae. Pillar skeletal material compact; pillars 
round in tangential section. 

Discussion. — Stictostroma can be distinguished from Stroma- 

toporella Nicholson, 1886 by its lack of ring-pillars. Some specimens 

with the gross structure of Stictostroma have laminae showing no 

distinctive microstructure, but are a single layer of skeletal material, 

usually due to alteration. Stictostroma can be differentiated from 

Anostylostroma by the upward dividing of pillars in the latter. 
In Clathrocotona, laminae are usually thicker than the height of gal- 
leries (Stearn, 1966a, p. 98). 

The genus Simplexodictyon Bogoyavlenskaya, 1965 (p. 110), 

is very similar to both Stictostroma and Anostylostroma, and prob- 

ably contains species from both of the latter genera. The fact that 

Simplexodictyon lacked the median-porous or tubular laminae and 

pillars of Stictostroma was considered by Nestor (1966, p. 24) to 

support only a conditional separation of the two genera. He pointed 
out that such conditions of skeletal material could be lost with poor 

preservation. Mori (1968, p. 57; 1970, p. 87) included in Clathro- 

dictyon two species previously assigned to Simplexodictyon: C. 

simplex (Nestor, 1966), and C. convictwm Yavorsky, 1929. 

In addition, the genus Diplostroma Nestor, 1966 (pp. 27, 81), 

may include species of Stictostroma. Nestor (1966, p. 82) stated 

that, “Diplostroma differs from Simplexodictyon by the presence of 

clearly bipartite laminae with a split of unstable height in the mid- 
dle.” Mori (1968, p. 71) noted in specimens from Gotland that the 

laminar splits contained no skeletal structure, and were partially 

occupied by fine sediments or other organisms. Mori concluded that 

the splits were a growth phenomenon, induced by the environment, 

but continued to use the genus (Mori, 1968, p. 70; 1970, p. 100). 

Kazmierczak (1971, p. 31) also agreed that Diplostroma was prob- 

ably a junior synonym of Simplexodictyon, but did not include the 

latter in Stictostroma. Examination of figures of the holotype of the 
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type species of Diplostroma, Clathrodictyon pseudobilaminatum 

Khalfina (Khalfina, 1960, p. 47, pl. S-2, figs. 4a-b; pl. S-3, fig. 2), 

shows that the splits in the middle of the laminae resulted from 
bifurcations of the laminae as the coenosteum grew upward, a situa- 
tion seen in many unrelated stromatoporoids in the Family Clathro- 
dictyidae. Since the distinguishing characteristic of Diplostroma, 
bipartite laminae of greatly varying thickness, is not what it orig- 
inally appeared to be, the genus is held to be invalid. 

Stictostroma pseudoconvictum, N. sp. Pl. 49, figs. 1-3 

Derwation of name. — The specific name was derived from the 

similarity in scale of macrostructure of this species to Anostylostroma 

convictum (Yavorsky) Yavorsky, 1929, pp. 91, 105, pl. 6, fig. 10; 

pl. 9, figs. 5-7). 

Diagnosis. — Short spool- or rod-shaped pillars connect con- 

tinuous laminae which, with the exception of a few minor inflections, 

are straight. Pillars round in crosslsection. Cyst-plates rare or absent 

from galleries; astrorhizae absent. Five laminae, 0.04 to 0.06 mm 
thick, occur in 1 mm; 3 to 4 pillars, 0.06 to 0.07 mm in diameter, oc- 

cur in 1 mm. 

Description. — Most specimens of Stictostroma pseudoconvic- 

tum n. sp., have encrusted other stromatoporoids. The largest coeno- 

steum, an encrusting form, (the holotype, USNM 248089) is 11.7 

mm in maximum thickness, and 33.0 mm in maximum width. 

Vertical sections show continuous and fairly thin laminae, from 

0.02 to 0.13 mm, commonly 0.04 to 0.06 mm thick; a mean of five 

laminae occur in 1 mm, as do three to four pillars. The mean height 
of rectangular galleries is 0.15 mm. Pillars are confined to one inter- 
laminar space and are circular in tangential section, with mean 
diameters of 0.06 to 0.07 mm. They are 0.18 to 0.19 mm apart, 

measured from pillar centers. 

Rarely a light line can be seen within laminae, but no cellules 

have been observed. Inflections occur in some laminae at intersec- 

tions with pillars, and some pillars are Y-shaped, but these are 

definitely less common than spool-shaped and rod-shaped pillars. 

Astrorhizae are absent. Skeletal material is compact. 

Discussion. — Stictostroma pseudoconvictum contains the basic 

characteristics of Stictostroma: continuous laminae which are thin- 
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ner than galleries are high, and spool-shaped pillars confined be- 
tween two laminae and round in cross-section. Light lines or cellules 

in the laminae are typically missing in S. pseudoconvictum, but this 
may be a preservational feature. 

Specimens of Anostylostroma convictwm (Yavorsky) (Yavor- 

sky, 1929, pp. 91, 105, pl. 6, fig. 10; pl. 9, figs. 5-7) contain macro- 

structural elements spaced similarly to S. pseudoconvictum. The 

holotype of A. convictwm has 3 to 6 laminae per mm and 3 to 4 pil- 

lars per mm. Consideration was given to placing the Rondout Forma- 
tion specimens in synonymy with A. convictum, which had been in- 

cluded in Simplexodictyon by Nestor (1966, p. 26) and Bogoyavlen- 

skaya (1973, p. 50). However, some Y-shaped pillars are evident in 

the figures of vertical sections of the holotype (Yavorsky, 1929, pl. 

9, figs. 5-6). Yavorsky (1967, p. 9) reexamined the species and as- 

signed it to Anostylostroma. 

Among other similar species, Clathrodictyon regulare (Rosen) 

(Rosen, 1867, p. 74, pl. 9, figs. 1-4) and Simplexodictyon simplex 

Nestor (Nestor, 1966, p. 25, pl. 8, figs. 1-6) have macrostructure 

of a finer scale, and the latter species also has more pillars per mm. 
The laminae in specimens of Simplexodictyon podolicum (Yavorsky) 

(Yavorsky, 1929, pp. 83, 103, pl. 6, figs. 5-6) are thicker (Riabinin, 

1OSep: ol lspl.s3)-fisss 7-8; Yavorsky,-1955;\ p. 43, pl..15, figs: 1-2; 

Bogoyavlenskaya, 1973, p. 50, pl. 22, figs. 2a-b; Bolshakova, 1973, 

p. 66, pl. 4, fig. 2). The macrostructure is coarser in Clathrodictyon 
planum Yavorsky (Yavorsky, 1961, p. 21, pl. 8, figs. 1-2; pl. 29, 

fig. 8). 

?Anostylostroma jewetti (Girty, 1895) (p. 298, pl. 6, figs. 5-6) 

from the Lower Devonian Coeymans Formation of central New 

York contains Y-shaped pillars which are more closely spaced than 
in S. pseudoconvictum. 

All species previously assigned unquestionably to Stictostroma 
are from the Middle and Upper Devonian, although many species 
of Stictostroma that have been assigned to Simplexodictyon occur 

in the Silurian. One species from the Silurian, ?Stictostroma cono- 

digitatum (Riabinin) (Riabinin, 1951, p. 10, pl. 3, figs. 3-4), was 

questionably assigned to Stictostroma by Nestor (1964, pp. 76, 109). 

?S. conodigitatum is from strata of Llandovery and Wenlock age 
of Estonia (Riabinin, 1951, p. 55; Nestor, 1964, p. 84), and has 
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laminae and pillars which are thicker, more widely spaced, and less 

regular than those in S. pseudoconvictum. 

Stratigraphic and geographic distribution. — Six specimens were 

collected, one from the Glasco Member at Locality 9, and five from 

the Cobleskill Member, one each from Localities 13, 14, 17, 20, and 

27. The specimen from Locality 27 was poorly preserved and identi- 

fication is provisional. The illustrated specimen (USNM 248089) is 
from the Cobleskill Member at Locality 13. 

Type material.— The holotype (USNM 248089) is from the 

Cobleskill Member at Locality 13. Paratypes are USNM 248090 
from the Glasco Member at Locality 9, and part of specimen USNM 

248091, also containing Densastroma pexisum (Yavorsky), from the 

Cobleskill Member at Locality 20. 

Family ACTINOSTROMATIDAE Nicholson, 1886b 
Genus PLECTOSTROMA Nestor, 1964 

Plectostroma Nestor, 1964, p. 78; Fliigel and Fliigel-Kahler, 1968, p. 559; Mori, 
1968, p. 78; Bolshakova, 1973, p. 67. 

Type species. — Actinostroma tintertextum Nicholson (Nichol- 

son, 1886a, p. 233, pl. 7, figs. 3-4, not figs. 5-6), Upper Silurian, Wen- 

lock Limestone, England. | 

Other species. — Fliigel and Fliigel-Kahler (1968, pp. 559, 672) 

list 12 species unquestionably assigned to Plectostroma. Additional 

species are too numerous to list here, but have been described by 
Mori (1968, p. 78; 1969, p. 48; 1970, p. 111), Lesovaya (1970, p. 

79; 1971, p.. 115; 1972, p..59), and Bolshakova (1969) pees 

[transl.]). 

Diagnosis. —Coenosteum consists of long, continuous pillars 

connected by rod-like radial processes distributed at different levels, 

not forming regular, continuous laminae. Skeletal material compact. 
Discussion. — Plectostroma is intermediate in its characteristics 

between Actinostroma Nicholson, 1886b (p. 75) and Densastroma 
Fliigel, 1959 (p. 196). The macrostructure of Actinostroma is typi- 

cally of a coarser scale than that in Plectostroma. Radial processes 
in Actinostroma emanate from pillars in whorls at the same level, 

giving the impression of continuous laminae. Densastroma has a 
finer macrostructure than Plectostroma, and although the micro- 

pillars are more continuous than microlaminae, they are of about 
the same thickness. Pillars in Plectostroma are typically thicker 
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than the radial processes. 

In species of Plectostroma, where the radial processes are irregu- 
lar, vertical sections give the impression of Actinodictyon Parks, 
1936 (p. 112). However, the horizontal skeletal elements in Actino- 

dictyon are flat or irregular plates, rather than radial processes, as 
seen in tangential section. Also, the macrostructure of species of 

Actinodictyon consists of laminae and pillars more widely spaced 

than in Plectostroma. 

Plectostroma micum (Bogoyavlenskaya, 1969a) Pl. 49, figs. 46; 
Pi SOM tise 

A ctinodictyon mica Bogoyavlenskaya, 1969a, p. 165 (transl.), pl. 4, figs. 2a-b; 
Bolshakova, 1973, p. 78, pl. 10, figs. 1-2. 

Diagnosis. — Characterized by long, thick (0.07 mm), round 

pillars connected by thin, irregular radial processes, these in both 

vertical and tangential sections forming a tangled network between 
pillars that is unique to this species of Plectostroma. 

Description. — Pillars of Plectostroma micum are up to 2.35 mm 

long and average about 1.0 mm long in vertical section. The pillars 
are not perfectly straight, passing in and out of the plane of thin- 
sections. In tangential section, mean pillar diameter is 0.07 mm 

(range: 0.05 to 0.12 mm). The mean distance between pillar centers 
is 0.19 mm. Pillars are spaced 3 to 6 per mm; commonly 4 to 5 per 

mm, in vertical sections. 

Pillars are connected by irregular horizontal radial processes 
that are circular in cross-section. The radial processes extend from 
the pillars at irregular intervals, not forming continuous laminae 
in vertical sections. Spacing of radial processes in vertical section 
ranges from 12 to 19 per mm (mean: 16.4 per mm) in specimen 
USNM 248092 to 15 to 22 per mm (mean: 17.6 per mm) in USNM 

248093. Thickness of the radial processes is 0.01 mm. The radial pro- 
cesses may be inflected to form short pillars, 0.03 mm in diameter, 
extending between adjacent processes. Galleries are 0.02 to 0.06 mm 
high, and are irregular in shape as a consequence of the irregular 
radial processes. The radial processes form a sub-hexactinellid pat- 
tern in tangential section because they connect adjacent pillars. 
Skeletal material of both pillars and radial processes is compact. The 
coenosteum of USNM 248092 is subspherical with a maximum dia- 
meter of 23.0 mm. USNM 248093 has an irregular growth form, 
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higher than wide, 33.0 mm at the highest, and 16.4 mm at the widest. 

No mamelons are developed, nor are astrorhizae. Latilaminae, 
averaging 2.37 mm thick, developed in both specimens, are repre- 

sented in part by sediment inclusions, especially in marginal parts of 

the coenostea. 

Discussion. — The specimens from New York are much like the 

holotype from Podolia. Both share the irregular radial processes and 

the noticeably thicker pillars. The holotype has four pillars per mm 

with a mean diameter of 0.05 mm. There were generally fewer 

laminae (12 to 13 per mm) in the holotype but this does not exclude 

the New York specimens from P. micum. The radial processes are 

0.01 mm thick in both the holotype and the New York specimens. 
Bogoyavlenskaya (1969a, p. 165 [transl.]) placed this species 

in Actinodictyon based, it would seem, on the appearance in vertical 

section of long thick pillars and irregular connecting processes. How- 

ever, tangential sections show radial rods between pillars, not the 

horizontal plates of Actinodictyon. Horizontal plates are the domi- 
nant horizontal structure in the Labechiidae, and are rare in the 

Actinostromatidae. In Plectostroma the radial processes are ar- 

ranged at irregular levels, as are those in specimens of P. micum. No 

other species mentioned in the literature comes close to P. micum. 

Stratigraphic and geographic distribution.— Two specimens 

were collected from the Glasco Member at Locality 9. The illu- 

strated hypotype specimen is USNM 248092. 

Family STROMATOPORIDAE Winchell, 1867 
Genus STROMATOPORA Goldfuss, 1826 

Stromatopora Goldfuss, 1826, p. 21; Winchell, 1867, p. 99; Nicholson, 1875, p. 
245; 1886b, p. 91; Nicholson and Murie, 1878, p. 217; Spencer, 1884, p. 44; 
Riabinin, 1941, p. 95; Lecompte, 1952, p. 263; 1956, p. F133; Yavorsky, 
1955, p. 81; Fritz and Waines, 1956, p. 98; Galloway and St. Jean, 1957, 
p. 164; Galloway, 1957, p. 447; 1960, p. 627; Galloway and Ehlers, 1960, 
p. 50; Stearn, 1963, p. 664; 1966a, p. 110; 1966b, p. 54; Nestor, 1966, p. 
43; Stearn and Hubert, 1966, p. 40; Birkhead, 1967, p. 68; Petryk, 1967, 
p. 26; St. Jean, 1967, pp. 422, 425; Fluigel and Fligel-Kahler, 1968, pp. 
568, 674; Mori, 1968, p. 82; 1970, p. 120; Fischbuch, 1969, p. 172; Stearn 
and Mehrotra, 1970, p. 21; KaZmierczak, 1971, p. 88; Zukalova, 1971, p. 
60; Bolshakova, 1973, p. 98. 

Coenostroma Winchell, 1867, p. 99. 

Type species. —Stromatopora concentrica Goldfuss (Goldfuss, 
1826, p. 22, pl. 8, figs. 5a-c), Middle Devonian, Uberganskalk, Gerol- 
stein, Germany; by original designation. 
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Other spectes. — Fliigel and Fliigel-Kahler (1968, pp. 568, 674) 

listed 138 species unquestionably assigned to Stromatopora. Some 
species attributed to Stromatopora by subsequent workers are placed 

better in other genera like Parallelostroma Nestor, 1966 (pp. 52, 85) 

(e.g., Petryk, 1967, p. 26). Two additional species are S. baillargen- 

sis Petryk (1967, p. 31, pl. 4, figs. 5-6), Lower Silurian, Brodeur 

Peninsula, Baffin Island, District of Franklin, Canada and S. porosa 

Lesovaya (1970, p. 87, pl. 6, figs. 2a-b), Lower Devonian, Zeravshan 

Range, U.S.S.R. 

Diagnosis. —Coenosteum composed of amalgamated network 

in which neither pillars nor laminae dominate. Irregular pseudo- 

zooidal tubes present. Tangential sections show an irregular, con- 
tinuous network of skeletal structure. Skeletal material cellular, 

melanospheric or microreticulate. 

Discussion. — Stromatopora lacks the long, continuous pillars 
of Syringostroma Nicholson, 1875 (p. 251), Syringostromella Nestor, 

1966 (pp. 47, 83), Amnestostroma Bogoyavlenskaya, 1969b (p. 467 

[transl.]), Actinostromella Boehnke, 1915 (p. 162), and Parallelo- 

pora Bargatzky, 1881 (p. 291), and the continuous laminae of Paral- 

lelostroma Nestor, 1966 (pp. 52, 85). Ferestromatopora Yavorsky, 

1955 (p. 109) also has an irregular amalgamated skeletal network, 

but lacks pseudozooidal tubes. When Mori (1970, p. 121) viewed 

the holotype of the type species, Stromatopora concentrica Gold- 
fuss, 1826, he saw no vertical pseudozooidal tubes. For this reason 

he believed that all specimens formerly placed in Ferestromatopora 

belonged in Stromatopora. Ferestromatopora, however, lacks any 
pseudozooidal tubes, and the holotype of S. concentrica does contain 
pseudozooidal tubes (St. Jean, 1976, written comm. ). 

Stromatopora clarkei Parks, 1909 Pl. 50, figs. 2-4 

Stromatopora clarkei Parks, 1909, p. 48, pl. 17, fig. 12; pl. 18, fig. 1. 
Syringostroma barretti Girty, Swartz, 1913, p. 224, pl. 28, figs. 3-4. 
Syringostromella clarkei (Parks), Nestor, 1966, p. 48. 

Diagnosis. — Thick laminae (0.18 mm) and pillars (0.16 mm); 
both widely-spaced; 1.5 to 4.5 laminae per mm and 2 to 4 pillars per 
mm. Neither more continuous than the other; both commonly ir- 
regular. Astrorhizae and irregular pseudozooidal tubes also present. 

Description. —In terms of laminar and pillar thickness and 
spacing, Stromatopora clarkei Parks has the coarsest macrostruc- 
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ture of any stromatoporoid collected from the Rondout Formation. 

In vertical section, there are 2 to 4 pillars and 1.5 to 4.5 laminae 

per mm; laminar thickness ranges from 0.07 to 0.31 mm, commonly 
0.16 to 0.24 mm (mean: 0.18 mm). In tangential section, pillar 

width is comonly 0.14 to 0.19 mm (mean: 0.16 mm), in a range of 

0.08 to 0.26 mm, and the pseudozooidal tube mean diameter is 

0.13 mm (range: 0.09 to 0.19 mm). 

Pillars are vermicular in tangential section, and their orientation 

defines the well-developed dichotomously branching astrorhizae, 

which average 0.13 mm in width (range: 0.09 to 0.20 mm). The 
astrorhizae apparently form along laminar planes, as they are not 

evident in vertical section. 

The skeletal material is microreticulate in well-preserved speci- 

mens, grading to melanospheric in altered specimens. Thin, flat, 

horizontal cyst-plates commonly cross pseudozooidal tubes, but are 

typically absent from astrorhizal canals. 

Coenostea are typically subspherical. The largest, a partial 

coenosteum, is 88 & 73 mm wide < 68 mm high. One specimen had 

encrusted a large gastropod. 
Discussion. — The specimens collected compare well with the 

holotype (NYSM 6820), but are slightly coarser in the scale of the 

macrostructure. Significant measurements from the holotype, a 

Glasco specimen and two Cobleskill specimens are given in Table 4. 

Table 4. — Comparison of the Skeletal Dimensions of Four Specimens of Stroma- 
topora clarket. 

+ Cobleskill Mbr. ————_ Glasco Mbr. 

NYSM 6820 USNM USNM USNM 
(Holotype) 248095 248096 248094 

laminae per mm 
in vertical section 2.9 2u7, 2.5 3.0 

pillars per mm 
in vertical section 3.6 3.3 2.9 3.5 

pillar width (mm) 
in tangential section ~- 0.14 0.19 0.15 

pillar width (mm) 
in vertical section 0.12 0.13 0.17 0.14 

laminar thickness (mm) 
in vertical section 0.13 0.16 0.24 0.17 

pseudozooidal tube width (mm) 
in vertical section 0.14 0.13 0.13 0.12 
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The specimens collected from the Rondout Formation also 

compare well with Stromatopora carteri Nicholson (Nicholson, 

189la, p. 174, pl. 1, figs. 6-7; pl. 23, figs. 1-3), which also has a 
coarse macrostructure, but lacks astrorhizae. 

Nestor (1966, p. 48) placed S. clarkei in his new genus Syringo- 

stromella. S. clarket lacks the long, continuous pillars of Syringo- 

stromella, and has laminae which, although not strong, are better 

developed than in any species placed in Syringostromella. One other 

species assigned to Syringostromella that seems closely related to 

S. clarket is ?Syringostromella borealis (Nicholson) (Nicholson, 
Heb, -p73)15;"pl:"9; "figs. 7-8). 

Swartz (1913, p. 224) referred specimens collected from the 

Keyser Formation in Maryland to Syringostroma barretti Girty 

(Girty, 1895, p. 286, pl. 7, figs. 5-6), although he stated (p. 225), 

“Such specimens seem to agree so closely with Parks’ Stromatopora 
clarket as to lead the writer to believe that the latter species may be 

identical with this.” His illustration agrees with S. clarkei, and little 

resembles Girty’s illustration of S. barretti. 

Stratigraphic and geographic distribution. — The figured holo- 
type (NYSM 6820) is from the Cobleskill Member in Schoharie 
County. The figured hypotype specimen (USNM 248096) was col- 

lected from the Cobleskill Member at Locality 13. Two specimens 

were collected from the Glasco Member at Locality 9, and seven 
from the Cobleskill Member at Localities 13, 21, and 23. 

Stromatopora bekkeri Nestor, 1966 Pl..50) figs, 5-6 Pl. 51. shige: 

Stromatopora bekkeri Nestor, 1966, pp. 46, 83, pl. 17, figs. 1-2; Mori, 1970, p. 
123, pl. 12, figs. 3-4. 

Diagnosis. —Laminae appear more continuous than pillars, 

but are cut by pseudozooidal tubes, with resultant equal continuity 

of laminae and pillars. Laminae 0.09 to 0.10 mm thick, 3 to 6 per 

mm; 5 pillars per mm, 0.13 mm wide in tangential section. Micro- 

reticulate microstructure contains large cellules. Pillars vermicular in 

tangential section, where astrorhizae also well-developed. 

Description. — Coenostea of S. bekkeri may be subspherical, 

hemispherical, or laminar. The largest subspherical specimen, a frag- 
ment, has a maximum diameter of 40 mm. The one hemispherical 
specimen has a maximum basal diameter of 78 mm, with a height of 
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44 mm at the center. The largest laminar specimen is also a frag- 

ment, with a maximum thickness of 73 mm. 

Pillars connect from two to nine laminae with which they are 

amalgamated. Cellules in the microreticulate pillars commonly are 

not aligned, although there is some impression of divergence within 

pillars as they expand upward between laminae. There is a mean 
of 5 pillars per mm (range: 3.5 to 6 per mm). In vertical section 
mean pillar width is 0.11 mm; in tangential section, 0.13 mm. Pillars 

commonly form a vermicular network in tangential section. The 

diameter of pseudozooidal tubes in tangential section ranges from 

0.05 mm to 0.10 mm, commonly 0.07 to 0.08 mm. Astrorhizae are 

also evident in vertical and tangential sections, especially the latter 

where dichotomously branching astrorhizal canals are 0.09 mm wide 

(range: 0.05 to 0.15 mm). They are crossed in a few places by flat 

to slightly upward-arching cyst-plates. 

The laminae are about as thick as the pillars, usually 0.09 to 

0.10 mm wide, and are spaced about the same as the pillars, with 

3 to 6 occurring in 1 mm, with a mean between four and five. The 

laminae give the impression of continuity, but are cut frequently by 

pseudozooidal tubes which, along with longer pillars, are developed 

in horizontal zones. The pseudozooidal tubes are crossed by thin, 

flat cyst-plates at the level of laminae. Mean gallery height is 0.10 

mm. The microstructure of the laminae is also microreticulate. 

Discussion. —Stromatopora bekkeri appears similar to some 

species of Parallelostroma in that the laminae appear continuous, 
although they are not. The laminae and pillars are the most regular 

of any species of Stromatopora seen in the Rondout Formation. 
Although Mori (1970, p. 123) stated that the laminae were in- 

distinct, laminar trends can be seen in his illustration (Mori, 1970, 

ple 2 hits aye 
In Parallelopora ornata Mori, laminae are more weakly de- 

veloped, and cellules are aligned in the pillars (Mori, 1969, p. 50, 

pl. 2, figs. 3-6; pl. 3, figs. 5-6). Parallelostroma typicum (Rosen) 

(Rosen, 1867, p. 58, pl. 1, figs. 1-3; pl. 2, fig. 1) has more continuous 

laminae separated by irregular pillars and irregular laminae. Paral- 

lelostroma constellatum (Hall) (Hall, 1852, p. 324, pl. 72, figs. 

2a-b) has laminae that are thicker and more continuous, and pillars 

that are more commonly irregularly round than vermicular in tan- 
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gential section. Obvious rods are developed in the microstructure of 

the pillars of Stromatopora pseudotypica Riabinin (Riabinin, 1953, 

p. 47, pl. 18, figs. 3-4). Of all the species in the Rondout Forma- 

tion, only Stromatopora clarket Parks (Parks, 1909, p. 48, pl. 17, fig. 

12; pl. 18, fig. 1) has as well-developed cellules in the microstructure 

as does S. bekkert. 

Stratigraphic and geographic distribution. — Seven specimens 
were collected, one from the Wilbur Member at Locality 1, one from 

the Glasco Member at Locality 3, and five from the Glasco Member 

at Locality 9. The illustrated hypotype specimen (USNM 248097) 
is from the Glasco Member at Locality 9. 

Stromatopora eoconcentrica, n. sp. Pl; 51, figs, 2-3 

Derivation of name. — The specific name was derived from the 

similar irregular arrangement of the macrostructure in this species 

and Stromatopora concentrica Goldfuss (Goldfuss, 1826, p. 22, pl. 8, 

figs. 5a-c), and from the earlier occurrence (Late Silurian) of the 

new species compared to S. concentrica (Middle Devonian). 
Diagnosis. — Amalgamated laminae and pillars extremely ir- 

regular; neither show continuous development. Skeletal material 

microreticulate or cellular. Pseudozooidal tubes short, irregular. Pil- 

lars vermicular in tangential section. Laminae and pillars 0.13 mm 

thick. 

Description. — Coenostea are most commonly subspherical in 
form. The largest specimen, a weathered fragment, has a maximum 
diameter of 98 mm and a maximum height of 54 mm. 

The laminae and pillars are irregularly arranged in vertical 
sections, so that it is difficult to tell them apart. They are both 0.13 

mm thick, with extremes of 0.02 to 0.21 mm. There are 3.5 to 5.5 

laminae and pillars in 1 mm. The cellules in the skeletal material are 

not clearly defined. In tangential section, pillars are vermicular, and 

dichotomously branching astrorhizae are developed. Astrorhizal 

canals average 0.10 mm wide (range: 0.05 to 0.20 mm), and com- 

monly lack cyst-plates. 
Vertically, the coenosteum is divided into zones which are 

probably latilaminae 0.81 to 3.59 mm thick. The zones are bounded 

by a single straight lamina or microlamina. These give rise to pillars 
that remain perpendicular to the lamina through one gallery. Above 
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this the typical irregular network of macrostructure predominates. 

Discussion. — Stromatopora eoconcentrica, n. sp., most resem- 

bles Stromatopora concentrica, with its irregular, amalgamated 

macrostructure, regular laminae and pillars at the margins of lati- 

laminae, and irregular, short pseudozooidal tubes. 

Specimens of S. eoconcentrica were not assigned to S. concen- 

trica because the skeletal elements of S. concentrica are thicker, with 

pillars 0.17 to 0.25 mm thick, as measured from the holotype (Le- 

compte, 1952, p. 272), yet are commonly spaced more closely than 

in S. eoconcentrica (4.7 to 5.2 per mm). All verified specimens of 

S. concentrica are from the Middle and Upper Devonian. Specimens 

previously described from Silurian rocks were identified by external 

morphology only. The difference in pillar thickness combined with 

the stratigraphic separation preclude assignment to S. concentrica. 

Parallelostroma constellatwm (Hall) (Hall, 1852, p. 324, pl. 72, 

figs. 2a-b), and ?Stromatopora prima Parks (Parks, 1933, p. 28, 

pl. 5, figs. 6-8) both contain laminae which are more continuous 
than in S. eoconcentrica. Stromatopora venukovt Yavorsky (Yavor- 
sky, 1929, pp. 99, 109, pl. 11, figs. 8-9) has laminae that are more 

regular and pseudozooidal tubes that are wider. Stromatopora tuven- 

sis Yavorsky (Yavorsky, 1961, p. 37, pl. 21, figs. 1-8, pl. 23, fig. 8) 

has wider, longer pseudozooidal tubes. Laminae and pillars are more 

regular in Stromatopora lamellosa Yavorsky (Yavorsky, 1929, pp. 

97, 108, pl. 21, figs. 3-4), and pillars and pseudozooidal tubes are 

straighter and longer in Stromatopora cartert Nicholson (Nicholson, 

189 1a, p. 174, pl. 23, figs. 1-3), and Stromatopora ami Parks (Parks, 

1909, p. 36, pl. 19, figs. 7-8). 

Stratigraphic and geographic distribution. —Ten specimens 

were collected from the Cobleskill Member at Localities 11, 13, 14, 

16, and 17. The figured specimen (USNM 248098) is from the Coble- 

skill Member at Locality 13. 
Type material.— The holotype specimen (USNM 248098) is 

from the Cobleskill Member at Locality 13. A paratype (USNM 

248099) shares this provenance. 

Genus PARALLELOSTROMA Nestor, 1966 

Parallelostroma Nestor, 1966, pp. 52, 85; Fligel and Fliigel-Kahler, 1968, p. 
671; Mori, 1970, p. 132; Bolshakova, 1973, p. 86. 

Type spectes.—Stromatopora typica Rosen (Rosen, 1867, p. 
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58, pl. 1, figs. 1-3; pl. 2, fig. 1), Upper Silurian, Ludlow, Paadla 

Horizon, Estonia. 

Other species. — Fligel and Fliigel-Kahler (1968, p. 671) listed 

18 species assigned to Parallelostroma. Additional species are too 

numerous to list here, but have been described by Mori (1970, pp. 

134, 135), Bogoyavlenskaya (1972b, pp. 61-63; 1973, p. 55), and 

Bolshakova (1973, pp. 88, 89, 92, 95). 

Diagnosis. — Coenosteum consisting of continuous laminae con- 

nected by pillars that may be superposed. Pseudozooidal tubes may 
be present. Microstructure microreticulate. In tangential section, 

pillars seen either as vermicular structures or as irregular circles. 

Discussion. — Nestor (1966, pp. 52, 85) created Parallelostroma 

to include species formerly included in Stromatopora Goldfuss, 

1826 which had, according to Nestor (1966, p. 85), “. . . a perfect 

laminar structure, regular reticulate microstructure of the skeletal 

tissue and clearly differentiated autotubes [pseudozooidal tubes].” 

Actually the long, continuous laminae distinguish Parallelostroma 

from Stromatopora. The pillars in Parallelostroma are commonly 
more regular than in Stromatopora, but are never as continuous as 

the laminae. 

Nestor (1966, p. 85) interpreted the laminae to be “. . . very 

thick, of reticulate microstructure, composed of extremely thin 
reticular microlaminae which are intersected by the vertical rows 

[pillars].” He also stated, “Laminae divided from each other by 

astrorhizae which are distributed layerwise and have strongly forked 

anastomosing canals.” Nestor apparently regarded the galleries not 

as simple open spaces between skeletal elements, but as ramifications 

of astrorhizae which cut the very thick laminae, leaving vertical 

microreticulate structures, which Bogoyavlenskaya (1968, p. 153 

[transl.]) has called coenosteles. Mori (1970, p. 132), however, re- 

ferred to regular galleries horizontally arranged parallel to the 

laminae. 

Parallelostroma constellatum (Hall, 1852) Pl. 51, figs. 4-6; Pl. 52, figs. 1-4 

Stromatopora constellata Hall, 1852, p. 324, pl. 72, figs. 2a-b; Parks, 1908, p. 44, 
pl. 13, figs. 7-8, 10; 1909, pp. 41, 46, pl. 17, figs. 10-11 (lectotype), pl. 18, 
fis 8 1938. p. 16, pl. 3, fies. 6-7; Swartz, 1913) (part), p. 221, pli 27, figs: 
1-4 (not figs. 5-6, pl. 28, figs. 1-2); Yavorsky, 1955, p. 87, pl. 46, figs. 1-2. 

Parallelostroma constellatum (Hall), Nestor, 1966, p. 53. 

Diagnosis. — Laminae and pillars regularly placed perpendicu- 
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lar to each other. Laminae (0.12 mm thick) more continuous than 

pillars (0.12 mm in diameter). Pillars often traversing up to seven 

laminae, but still less continuous than laminae. Pillars irregularly 

round in tangential section. Laminae 4.2 to 5.5 per mm; pillars 4.7 

to 5.5 per mm. 
Description. — Coenostea can be subspherical, laminar, or en- 

crusting. The majority of the specimens from the Glasco Member 

are laminar, while only about 6 percent of those from the Cobleskill 

Member are laminar. The largest subspherical specimen, encased 

in sediment, has a maximum diameter of 68 mm. The specimen is 

in turn encrusted by at least 30 mm of Densastroma pextswm 

(Yavorsky, 1929). The largest laminar specimen, a fragment of a 

massive coenosteum, is up to 77 mm thick with a maximum lateral 

expanse of approximately 155 mm. Encrusting specimens are found 

to have grown on favositid tabulate corals or on other stromato- 

poroids. 

The skeletal material of the amalgamated laminae and pillars 

is microreticulate. The laminae are continuous throughout the speci- 

men, a characteristic of all species of Parallelostroma. Cellules are 

not aligned vertically in the pillars, although they may be arranged 
horizontally in the laminae. Pillars traverse as many as seven 

laminae. 

Averages of 4.2 to 5.5 laminae per mm and 4.7 to 5.5 pillars 

per mm were obtained for specimens measured. Mean pillar width 

from vertical sections is 0.10 mm, and diameter from tangential sec- 
tions is 0.12 mm. Mean laminar thickness is also 0.12 mm, and mean 

gallery height is 0.07 mm. Mean pseudozooidal tube diameter is 

also 0.07 mm. 

The pseudozooidal tubes, crossed by flat or slightly upward 
arching cyst-plates are developed only locally within specimens. 
Dichotomously branching astrorhizae can be seen in both vertical 

and tangential views. Astrorhizal canals average 0.09 mm wide when 

measured in tangential section, with a range of 0.03 to 0.15 mm. Only 
rarely do flat cyst-plates cross astrorhizae. 

Discussion. — A holotype specimen was not designated for 

Parallelostroma constellatum. Hall (1852, p. 324, pl. 72, figs. 2a-b) 

based his original description of the species on external morphology 
of a specimen from Schoharie, N.Y. Parks (1907, pl. 4, figs. 6, 8) 
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illustrated a specimen from the Cobleskill Member loaned to him 
by J. M. Clarke, which he attributed to P. constellatwm. He (Parks, 

1908, p. 44, pl. 13, figs. 7-8, 10) described and again illustrated P. 

constellatum. His figures included a drawing (fig. 7), a slightly 

intensified photograph (fig. 8), and a slightly retouched photograph 
(fig. 10), and did not give a true representation of his specimen 

from Cobbleskill [szc.], N.Y. Parks (1909, p. 46, pl. 17, figs. 10-11; 

pl. 18, fig. 8), again discussed P. constellatum and illustrated either 

thin-sections 851 and 853 (p. 48) or thin-sections 851 and 852 (pp. 
50-51). All that remains in the New York State Museum are thin- 

sections 851 and 852, mirror images of each other apparently made 
from either side of a cut through a single specimen, now missing. 
Thin-section 851 was used for both vertical and tangential illustra- 

tions (PI. 51, figs. 4-5), as it is thinner than 852. The specimen from 

which these two thin-sections were made (NYSM 6821) was from 

Schoharie County, N.Y., and may be the undeclared holotype. The 
writing on the thin-sections was done by two different people. One 
writer was probably Parks, as it is the same writing as on holotype 
thin-sections of Densastroma tenuissimum (Parks, 1909) and 

Stromatopora clarkei Parks, 1909. The other, earlier writer, may 

have been James Hall, the author of P. constellatum, since the 

writing is in the same style as notes on slides of stromatoporoids 

collected for Hall from the Devonian of Iowa. The identity and 

location of specimens used by Parks in earlier studies (1907, 1908) 

are unknown. Therefore, specimen NYSM 6821, represented by thin- 

sections 851 and 852, is chosen as the lectotype. It is from the same 
stratigraphic unit (Cobleskill Member) and the same general 
locality (Schoharie County) as Hall’s original specimen. 

Measurements of the macrostructure of the lectotype fall within 

the ranges of the specimens collected from the Rondout Formation 

(Table 5). The only internal measurements previously published 
for P. constellatum were by Parks (1908, p. 45), but it is not known 

if they are from the lectotype. He stated that there were an average 

of 7 laminae and pillars per mm, high for specimens from the Rond- 
out Formation. Perhaps Parks also measured some Canadian speci- 

mens which he had included in synonymy with P. constellatum. 
Parks (1908, p. 46) also discussed possible affinities between P. 

constellatum and P. typicum (Rosen) (Rosen, 1867, p. 58, pl. 1, 

figs. 1-3; pl. 2, fig. 1). In P. typicwm an amalgamated network of 
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irregular pillars and laminae are found between continuous micro- 
laminae. The laminae and pillars in P. constellatum are more regu- 

lar, and the pillars extend through more laminae (up to 7) than is 
typical of P. typicum. Nestor (1966, p. 55) also discussed the possi- 

bility of synonymy between these two species, but saw the need for a 

reexamination of the holotype of P. constellatum before any conclu- 

sions could be drawn. 

The presence of small mamelons, hardly noticeable in vertical 

sections, on Yavorsky’s (1955, p. 87) specimens of P. constellatum 

is not critical to their inclusion in the species. At least 14 specimens 

of P. constellatum from the Glasco and Cobleskill Members contain 

slight inflections in the laminae in vertical section that appear in 
tangential section as concentric rings of obliquely-cut laminae. 

Specimens attributed by Birkhead (1976, p. 115, pl. 7, figs. 5-6) 

to P. typicum, but which look more like P. constellatum, have 

laminae and pillars that are too thick and galleries that are too 
low for inclusion in P. constellatum. 

Three of the 90 specimens of P. constellatum collected vary 

somewhat from the rest. The most atypical specimen (USNM 
248104) (Pl. 52, figs. 2-4) from the Cobleskill Member, has an ex- 

tremely regular arrangement of laminae and pillars. The pillars may 

traverse as many as 11 laminae. The laminae appear thinner than 

in other specimens, but are thicker toward the margins of the coeno- 

steum where some alteration has taken place. Serious consideration 
was given to assigning this specimen to P. maestermyrense Mori 

(Mori, 1970, p. 134, pl. 16, figs. 1-4; pl. 24, figs. 5-6) which shares 

the basic appearance of USNM 248104, but has a coarser macro- 
structure. Two specimens (USNM 248105 and USNM 248106) 

from the Cobleskill Member are intermediate between USNM 

248104 and the remainder of the specimens of P. constellatum col- 

lected. Such variation should not be regarded as unusual among 90 
specimens of the same species. 

Stratigraphic and geographic distribution. — Parallelostroma 

constellatum is the most abundant species collected from the Rond- 

out Formation, with a total of 90 specimens, representing 29 per- 

cent of all stromatoporoids collected. Nine specimens were found in 
the Wilbur Member at Localities 2 and 8, 33 in the Glasco Member 

from Localities 1-5, and 9, and 48 specimens from the Cobleskill 
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Member at Localities 10-16, 18, 20-25, and 27. The figured lectotype 

(NYSM 6821) is from the Cobleskill Member in Schoharie County, 
New York. The hypotype specimens illustrated here are from the 
Glasco Member at Locality 3 (USNM 248102) and from the Coble- 

skill Member at Locality 15 (USNM 248104). 

Parallelostroma typicum (Rosen, 1867) Pl. 53, figs. 46 

Stromatopora typica Rosen, 1867, p. 58, pl. 1, figs. 1-3, pl. 2, fig. 1; Yavorsky, 
1929 (part), pp. 95, 197, pl. 10, figs. 2-5, (not figs. 6-7); 1947, pp. 10, 30, 
pl. 4, figs. 4-8; Nestor, 1962, pp. 18, 23, pl. 6, figs. 1-4 (holotype), pl. 8, figs. 
3, 5 (holotype). } 

Stromatopora typica Rosen var. kudrinzyensis Riabinin, 1953, p. 46, pl. 17, figs. 
4-5, pl. 18, figs. 1-2. 

Parallelostroma typicum (Rosen), Nestor, 1966, p. 54, pl. 19, figs. 1-4 (holo- 
type); pl. 20, figs. 1 (holotype), 2-3; Mori, 1970, p. 136 (part), pl. 17, figs. 
1-2, (not figs. 3-6; pl. 18, figs. 1-4; pl. 24, fig. 3). 

Diagnosis. — Continuous microlaminae; spanning coenosteum 

below these is amalgamated network of irregular laminae (0.13 mm 

thick) and pillars (0.08 mm wide) of microreticulate microstruc- 

ture. Pseudozooidal tubes may cut single microlaminae. Pillars 

vermicular in tangential view, anastomosing around pseudozooidal 

tubes. 

Description. — Nearly all the coenostea collected are sub- 
spherical. One encrusted a favositid tabulate coral, and another a 
solitary rugose coral. The largest complete subspherical coenosteum 
measures 102 mm X 71 mm X 54 mm. A second subspherical frag- 

ment has a maximum diameter of 113 mm. 

Nestor (1962, p. 23) redescribed the holotype of Rosen (1867), 

stating in part: 

A charactertistic feature of the species is a laminar structure. Laminae thick — 
0.15 - 0.50 mm. Galleries placed on one level, on the uppermost surfaces of the 
laminae. Pseudozooidal tubes, short, going through one lamina only. There are 
4 - 6 laminae (in vertical direction) and up to 8 pseudozooidal tubes (in hori- 
zontal direction) situated in 2 mm. Astrorhizae joined into vertical systems 
with central canals. Microstructure of skeleton regularly net-shaped. 

Specimens collected from the Rondout Formation are in essen- 

tial agreement with Nestor’s (1962, pp. 18, 23) description. The 

continuous laminae are obvious. But Nestor considered the micro- 

laminae and amalgamated network of irregular laminae and pillars 
below each microlamina all to be part of one large lamina. Varia- 

tions in the amalgamated network resulted in variations (0.15 to 

0.50 mm) in the thickness of the large laminae. He saw no pillars, 
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but rather “vertical rows” defined by the limits of adjacent galleries 

(Text-fig. 10). 

Text-figure 10.— Macrostructure of a vertical section of Parallelostroma 
typicum (Rosen, 1867). Note the variations in thickness and regularity of the 
laminae. |.]. = large lamina, s.l. = small lamina. 
(approximately X20) 

Rondout Formation specimens were measured with both con- 

cepts of laminae in mind. Large laminae, which may be latilaminae, 

range in thickness from 0.07 to 1.98 mm with means from four speci- 

mens of 0.33 to 0.55 mm. About three large laminae are found in 1 

mm in vertical section. A mean of 4.5 small laminae were counted in 

1 mm, with thickness ranging from 0.05 to 0.30 mm (mean: 0.13 

mm). Mean gallery height is 0.09 mm (range: 0.05 to 0.16 mm). 

Pseudozooidal tube mean spacing is 4.7 per mm in vertical section. 

The pseudozooidal tubes, 0.08 mm in mean diameter, are crossed 

by thin, flat, or slightly upward-arching cyst-plates or dissepiments 
which show no regular relationship with the small laminae. Pillars 

are spaced at 4.7 per mm and are 0.04 to 0.30 mm wide. 
Skeletal material is microreticulate. Dichotomously branching 

astrorhizae are developed along laminar planes and are seen in both 

vertical and tangential views. Astrorhizal canals in tangential section 

are 0.03 to 0.18 mm wide (mean: 0.075 mm). 
Discussion. — Considerable variation occurs within the coeno- 

stea of P. typicum. Some laminar zones contain amalgamated net- 
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works of irregular laminae and pillars. In other zones, a microreticu- 
late mass of material below the top microlamina extends downward 
into pillars which in turn join the next lowest microlamina. The lat- 
ter situation is representative of specimens of Parallelostroma 

kaugatomicum (Riabinin) (Riabinin, 1951, p. 43, pl. 36, figs. 4, 6). 

Some authors (Nestor, 1962, p. 18; 1966, p. 54; Mori, 1970, p. 136) 

have included P. kaugatomicum in P. typicum, perhaps due to the 

similarity of pillar construction, or because some of the original 
specimens of P. kaugatomicum (Riabinin, 1951, pl. 36, fig. 5; 

pl. 37, fig. 5) are synonymous with P. typicum. P. kaugatomicum 

is retained as a separate species here because of its consistent 

differences from specimens of P. typicwm, which are noted in the 

discussion of P. kaugatomicum. Stromatopora typica kudrinzyensis 

Riabinin (Riabinin, 1953, p. 46, pl. 17, figs. 4-5; pl. 18, figs. 1-2) 

looks much like the Rondout Formation specimens. Measurements 

from figures of vertical sections (Riabinin, 1953, pl. 17, fig. 4; pl. 18, 

fig. 1) show 4.0 to 4.5 small laminae per mm and 3.5 to 5.5 pillars 
per mm, well within ranges of Rondout specimens. Pillar width 
similarly measured is 0.05 to 0.18 mm, also close to P. typicum, as 

are pseudozooidal tube diameters of 0.05 to 0.10 mm, as measured 
by Riabinin (1953, p. 46). The presence of mamelons in S. typica 

kudrinzyensis does not exclude it from P. typicum. As indicated 
earlier not all specimens of Parallelostroma constellatum (Hall) 

have mamelons. The subspherical shape of nearly all specimens of 

P. typicum from the Rondout Formation did not allow sufficiently 

large tangential sections of individual laminar planes to make ade- 
quate comparisons of astrorhizae between that species and S. typtca 
kudrinzyensis. Mori (1970, p. 137) questionably included Riabinin’s 

subspecies in the synonymy of P. typicum. Riabinin’s subspecies is 
not different enough to set it apart as a new species. Establishment 

of separate biological entities below the species level for fossils is of 
doubtful validity. This is especially true for extinct groups like 
stromatoporoids. 

The specimens attributed to P. typicum by Birkhead (1976, 

p. 115, pl. 7, figs. 5-6) are not included in synonymy. His figures 
do not show the large laminae in vertical section, and pseudozooidal 

tubes are rarely present. Birkhead’s specimens have a more regular 

arrangement of laminae and pillars, as in P. constellatwm, but are 

not included therein. 
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The pillars in Stromatopora bekkeri Nestor (Nestor, 1966, pp. 
46, 83, pl. 17, figs. 1-2) are longer than in P. typicwm, and the 

laminae are less well developed. The macrostructure of Parallelo- 

stroma constellatum (Hall) (Hall, 1852, p. 324, pl. 72, figs. 2a-b) is 

more regular than in P. typicum, and the pillars are commonly circu- 

lar in tangential section, rather than vermicular. 

Stratigraphic and geographic distribution. — Seventeen speci- 

mens were collected, all from the Cobleskill Member at Localities 

10-13, 17, 19, 21, and 27. The figured hypotype specimen (USNM 

248107) is from the Cobleskill Member at Locality 13. 

Parallelostroma kaugatomicum (Riabinin, 1951) Pl. 52, figs. 5-6; 
Pl 53: fisse 1-3 

Stromatopora constellata Hall, Swartz, 1913 (part), “Type C,” p. 223, pl. 27, 
figs. 5-6, (not figs. 1-4), pl. 28, figs. 1-2; Swartz and Prouty, 1923, p. 399, 
pl. 10, figs. 8-9. 

Stromatopora kaugatomica Riabinin, 1951 (part), p. 43, pl. 36, figs. 4, 6 (lecto- 
type) Motes 35 7epls 37, digs. 0-5 pl. 38, fig) displ. 395 fic: 1))e 

Diagnosis. — Continuous laminae (0.13 mm thick) connected 

by short pillars (0.11 mm in diameter) typically traversing only 

one gallery, and irregularly round in tangential view. Laminae and 
pillars 4.4 per mm. Skeletal material microreticulate. Some laminae 

composed of multiple microlaminae. Pseudozooidal tubes absent. 

Description. —Coenostea are subspherical, laminar, or en- 

crusting. One specimen is digitate. Subspherical and laminar forms 

are equally common in the Glasco Member, while most of those in 
the Cobleskill Member are subspherical. All encrusting specimens 
are from the Cobleskill Member, and grew on halysitid and favositid 
tabulate corals, solitary rugose corals, or on other stromatoporoids, 

commonly species of Densastroma. The largest subspherical coeno- 

steum measures 145 mm & 125 mm & 122 mm. The largest laminar 

specimen is a fragment 54 mm at the thickest and 98 mm at the 
widest. Some of the prominences on the digitate specimen extend 

27 mm above the remainder of the coenosteum. 

The laminae in Parallelostroma kaugatomicum continue through 

the coenosteum. They often appear as a layer of microreticulate 

skeletal material extending downward from a microlamina. Separate 

pillars extend downward from the microreticulate layer to the next 

lamina. In the seven specimens from which measurements were 

taken, the following ranges were obtained: 2.5 to 6.5 laminae per mm 
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(mean: 4.4), 2.0 to 7.5 pillars per mm (mean: 4.4), laminar thick- 

ness 0.03 to 0.32 mm (mean: 0.13 mm), gallery height 0.02 to 0.20 

mm (mean: 0.10 mm), pillar width 0.02 to 0.29 mm (mean: 0.11 

mm) in vertical section, and pillar diameter 0.05 to 0.17 mm (mean: 

0.11 mm) in tangential section. Some specimens have multilayered 
laminae with up to five microlaminae in a lamina. These noticeably 

increase the thickness of the laminae. 

Dichotomously branching astrorhizae are developed in both 

vertical and tangential sections. Astrorhizal canals, measured in six 

specimens, average 0.09 mm wide (range: 0.03 to 0.25 mm). Vertical 

sections show astrorhizal canals developed along the tops of laminae 

and merged in widely spaced, slightly inflected astrorhizal columns, 

commonly 1.50 mm wide. The longest vertical expression of an 

astrorhizal column is 5.98 mm. 

Cyst-plates are developed to varying degrees in specimens of 

P. kaugatomicum. Many astrorhizae contain no cyst-plates, while 

others have some thin, flat or slightly upward-arching plates. Pseudo- 

zooidal tubes are absent, but some galleries are divided horizontally 

by one or two cyst-plates like those in the astrorhizal canals. Cyst- 
plates in galleries are rare to common, but never abundant in speci- 

mens of P. kaugatomicum. 

Discussion. — Riabinin (1951, p. 43) failed to designate a holo- 

type for P. kaugatomicum, but did illustrate thin-sections of five 

specimens: 25b, 27b, 31, M-V, and M-VI. St. Jean (1976, written 

comm.) examined four of the five illustrated specimens, as there 

were no sections of M-V available, and stated that specimen 31 is 

different from the others. St. Jean saw similarities between 25b and 

27b, and thought that M-VI was also different from the other three. 
Only Riabinin’s specimen 31 (Riabinin, 1951, pl. 36, figs. 4, 

6), the vertical section of which (Riabinin, 1951, fig. 4) is inverted, 

resembles specimens collected from the Rondout Formation, having 
short pillars restricted between continuous laminae. Specimen 27b 

(Riabinin, 1951, pl. 36, fig. 5; pl. 37, fig. 5) looks more like Paral- 

lelostroma typicum (Rosen, 1867) with amalgamated layers of ir- 

regular laminae and pillars. 

Only two specimens of P. kaugatomicum were illustrated in both 
vertical and tangential section (specimens 27b and 31, the first of 

which is probably synonymous with P. typicwm). Because at least 

three different species were included in the original description of 
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P. kaugatomicum, specimen 31 is chosen as the lectotype. P. kau- 
gatomicum was included in synonymy with P. typicum by Nestor 

(1962, p. 18; 1966, p. 54) and Mori (1970, p. 136), possibly because 

of the multiplicity of species used in the original description, or be- 
cause they chose those specimens which resemble P. typicum (e.g., 

No. 27b) to represent P. kaugatomicum. Some of the laminae in P. 

typicum resemble those in P. kaugatomicum in that they consist of 

microlaminae from which descends a layer of microreticulate ma- 

terial. Pillars extend from the bottom of the microreticulate layer. 

The pillars in P. kaugatomicum are always short and restricted 

between laminae, while the pillars in P. typicwm may be long or 

short, and may traverse several laminae. Tangential sections of New 

York specimens of P. typicwm are dominated by vermicular pillars, 

with a few free-standing round pillars (Pl. 53, fig. 6). Round pil- 
lars are prevalent in tangential sections of P. kaugatomicum (Pl. 52, 

fig. 6). One tangential section of the holotype of P. typicwm (Nestor, 

1966, pl. 19, fig. 2) shows both irregular round pillars and vermicu- 

lar pillars, the latter too well-developed for P. kaugatomicum. 

Riabinin (1951) did not give measurements of laminar and pil- 

lar spacing or thickness, but did indicate (p. 44) pseudozooidal tube 

diameters of 0.05 to 0.10 mm. Since pseudozooidal tubes are absent 

in the lectotype, the measurements do not apply to the redefined 
P. kaugatomicum. Measurements from the figure of the vertical sec- 

tion of the lectotype (Riabinin, 1951, pl. 36, fig. 4) show 5.4 laminae 

per mm from a range of 4.5 to 6.0, indicating a finer macrostructure 

in the lectotype than in most Rondout Formation specimens. One 

must remember that these measurements are from one small area of 

a larger coenosteum, and do fall within the overall range for Rondout 
specimens of 2.5 to 6.5 laminae per mm and 2.5 to 7.5 pillars per mm. 

Parallelostroma malinovzyense (Riabinin) (Riabinin, 1953, p. 

39, pl. 14, figs. 1-2) develops amalgamate networks between some 

laminae, and might be synonymous with P. kaugatomicwm. Measure- 

ments from a vertical section (Riabinin, 1953, pl. 14, fig. 1) show 3.0 

to 7.0 laminae per mm and 3.0 to 6.5 pillars per mm, similar to P. 
kaugatomicum. Mori (1970, p. 138) included P. malinovzyense in 

P. typicum, since the number of laminae per unit and the diameter of 

pseudozooidal tubes in the former fell within the range of the latter. 
Nestor (1966, p. 55) stated that P. malinovzyense was close to P. 
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typicum, but had thinner laminae and small astrorhizae compared 

to P. typicum. 

The major difference between Parallelostroma tuberculatum 

(Yavorsky) (Yavorsky, 1929, pp. 98, 108, pl. 11, figs. 5-7) and P. 

kaugatomicum is in the spacing of laminae. Measurements from 
Yavorsky’s illustrations of P. tuberculatum (Yavorsky, 1929, pl. 11, 

figs. 5, 7) show 6.6 laminae per mm, an average slightly higher than 

the maximum number measured for any Rondout Formation speci- 

men or for the lectotype specimen of P. kaugatomicum (6.5 laminae 

per mm). Further study of the holotype of P. tuberculatum could 

reveal that it is a synonym of P. kaugatomicum. 

Parallelostroma constellatum (Hall, 1852) also has round pillars 

in tangential section, but the pillars can traverse more than one 

lamina. The laminae in Parallelostroma dnestriense (Riabinin) 

(Riabinin, 1953, p. 40, pl. 14, figs. 3-4; pl. 15, figs. 1-2) and Paral- 

lelostroma grinchukense Bolshakova (Bolshakova, 1973, p. 89, pl. 

13, figs. 1-2) are less straight than in P. kawgatomicum. P. grinchu- 
kense also has 3.5 to 4.0 laminae per mm, less than in P. kaugatomi- 

cum. Parallelostroma multilaminatum Bolshakova_ (Bolshakova, 

1973, p. 92, pl. 15, figs. 1-2; pl. 16, figs. 1-2; pl. 17, fig. 1) has multi- 

layered laminae, but they are thicker (0.20 to 0.30 mm) and the 

pillars are more widely separated (3.9 per mm). 
The microstructure of the five specimens collected from Locality 

4 is unusually distinct, and as a result, they may look like members 

of a different species than other New York specimens. Astrorhizal 

canals are developed along the tops of laminae. Pillars descend from 
a microreticulate layer which lies below a microlamina. Pillars are 

not superposed, and are round in tangential section. Cyst-plates are 

found in galleries. For these reasons, and because skeletal dimensions 

compare favorably with other Rondout Formation specimens, the 

five specimens from Locality 4 are retained in P. kaugatomicum. 

Stratigraphic and geographic distribution. — Fifty-eight speci- 

mens were collected from all three stromatoporoid bearing members, 

making Parallelostroma kaugatomicum the third most abundant 
species in the Rondout Formation. Three specimens were collected 
from the Wilbur Member at Localities 2 and 8. Fifteen specimens 

were collected from the Glasco Member at Localities 3 - 5, and 9. 

The Cobleskill Member yielded forty specimens from Localities 
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10 - 18, 20 - 23, and 27. The figured hypotype specimens are USNM 

248108 from the Cobleskill Member at Locality 13 and USNM 

248109 from the Glasco Member at Locality 4. 

Parallelostroma rondoutense, n. sp. Pl. 54, figs. 1-5; Pl. 55, fig, 1 

Parallelostroma typicum (Rosen), Mori, 1970 (part), p. 136, pl. 17, figs. 3-4, 
(not figs. 1-2, 5-6; pl. 18, figs. 1-4; pl. 24, fig. 3). 

Derivation of name. — This species is named after the Rondout 

Formation of New York in which it occurs over an extensive area. 

Diagnosis. — Distinguished by thick, microreticulate pillars 

(0.14 mm diameter) and laminae (0.14 mm thick). Laminae more 

continuous than pillars. Cellules in pillars aligned vertically. Pillars 

superposed, and seen as large and round or as meanders in tangential 

section. Astrorhizae present, but weakly developed. Pseudozooidal 

tubes also present. 

Description. — Coenostea are subspherical, laminar, hemispheri- 

cal, irregular or encrusting. Laminar forms dominate in the Glasco 
Member, and subspherical forms are the major morphology in the 

Cobleskill Member. One specimen had encrusted a favositid tabulate 

coral, and a second encrusted a specimen of Parallelostroma kauga- 

tomicum and a favositid coral which had also encrusted the P. 

kaugatomicum. A third specimen had encrusted the stromatoporoid 
Densastroma pexisum which itself had encrusted a solitary rugose 
coral. The largest subspherical coenosteum is a fragment with a 
maximum diameter of 68 mm. The largest ]aminar specimen is also 

a fragment, with a maximum width of 136 mm and a maximum 

thickness of 30 mm. One-third of the specimens from the Cobleskill 

Member developed irregular growth forms in response to an unstable 

sedimentary environment. 

Important skeletal measurements are given in Table 6 for three 

specimens: USNM 248110 and USNM 248111 from the Glasco 

Member, and USNM 248112 from the Cobleskill Member. The 

average measurements for all three specimens of P. rondoutense ob- 

tained from vertical section are 4.6 laminae per mm, 4.8 pillars per 

mm, laminar thickness and pillar width of 0.14 mm, and gallery 

height of 0.09 mm. Tangential section measurements are a pillar 

diameter of 0.14 mm and pseudozooidal tube diameter of 0.07 mm. 

The microstructure is microreticulate, with cellules showing a 

vertical alignment in pillars and a horizontal alignment in laminae. 
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The pillars and laminae are thick, resulting in relatively small gal- 

leries. Pillars are superposed, traversing as many as 10 laminae, but 
are not as continuous as the laminae. Pseudozooidal tubes are 

present in some specimens, and are not crossed by arching cyst- 

plates, but rather by microlaminae that are laterally aligned with 
the normally thick laminae. Dichotomously branching astrorhizae 

may be developed in vertical section along laminar planes, and are 

well-developed in tangential section. Astrorhizal canal mean width is 

0.08 mm in tangential section (range: 0.04 to 0.19 mm). 
In tangential section the pillars are large and (or) vermicular. 

In areas where vermicular meanders grade to separate round pillars, 

due to a slightly oblique cut of the laminae, it appears that the pillars 
are connected by pale radial processes, which are remnants of the 

meanders; these are not cyst-plates. Within the pillars the cut 

ends of micropillars are seen as melanospheres. 

In one specimen from the Cobleskill Member (USNM 248112) 

there are laminar zones within which galleries are absent, these 

having been filled by microreticulate material. These zones were 

first thought to be a product of alteration, but a tangential section 

through such a zone shows a small astrorhizal system developed 
within (PI. 54, fig. 5; Pl. 55, fig. 1). The small astrorhizal canals 
are dichotomously branching, and are 0.01 to 0.03 mm wide (mean: 

0.02 mm). 

Discussion. — Parallelostroma rondoutense, n. sp., is transi- 

tional between Parallelostroma and Syringostroma. The type species 
of Syringostroma, S. densum Nicholson (Nicholson, 1875, p. 251, 

pl. 24, figs. 2-2b) from the Middle Devonian, has large continuous 
pillars, and short pillars confined between two laminae. The large 
pillars of S. denswm are much like the pillars of P. rondoutense, in 

that they are thick and round in tangential section, and display 
vertically aligned cellules in vertical section. In P. rondoutense the 
laminae are not upwardly inflected into the pillars, as in most 
species of Syringostroma. Syringostroma ristigouchense (Spencer) 

(Spencer, 1884, p. 49, pl. 6, figs. 12-12a) from the Lower Devonian, 

first illustrated in thin-section by Nicholson (1886b, pl. 11, figs. 

11-12), has thick and round pillars that are connected by the 

“radial processes” mentioned above. Similar structures are dis- 

played in a tangential section of Parallelopora pulchra Galloway 
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and St. Jean (Galloway and St. Jean, 1957, p. 211, pl. 20, figs. 1a-b) 

where the pillars were said to be amoeboid in shape (Galloway and 

St. Jean, 1957, p. 212). Both species of Syringostroma have pillars 

which are more continuous than laminae, excluding them from 

synonymy with P. rondoutense. 

Species of Parallelopora have a microreticulate microstructure 

in the pillars in which the cellules are vertically aligned, as in 

Parallelostroma rondoutense. Parallelopora has pillars that are more 

continuous than laminae, and that are vermicular in tangential sec- 

tion. The cellules in the pillars of many species of Parallelopora tend 

to be vertically elongate. 

If the pillars, and to some degree the laminae, of P. rondou- 

tense were thinner, it would have been included in P. constellatum 

(Hall, 1852). The latter has pillars which traverse about the same 

number of laminae and which are round in tangential section. The 

laminae also show the same degree of continuity. P. rondoutense has 

thinner pillars and more laminae per mm than Parallelostroma 

tuberculatum (Yavorsky) (Yavorsky, 1929, pp. 98, 108, pl. 11, 

figs. 5-7), which is similar in other respects. The laminae and pil- 

lars of P. rondoutense are more regularly arranged than in P. typr- 

cum (Rosen) (Rosen, 1867, p. 58, pl. 1, figs. 1-3; pl. 2, fig. 1). One 

specimen referred to P. typicwm by Mori (1970, pl. 17, figs. 3-4) 

looks very similar to P. rondoutense from New York, and has been 

included in synonymy. 

The absence of galleries in some laminar zones described earlier 

for specimen USNM 248112 (Pl. 54, fig. 5; Pl. 55, fig. 1) highlights 

possible relationships between massively microreticulate genera like 
Densastroma, and those with microreticulate skeletal material in 

laminae and pillars like Parallelostroma. This relationship was 

recognized by Parks (1909, p. 43) who compared Densastroma 
tenuissimum (Parks, 1909) to Parallelostroma constellatum (Hall, 

1852). The astrorhizal system within the galleryless zone is on a 

scale typical of Densastroma, and finer than astrorhizae in other 
parts of the coenosteum. The zones are not the result of alternating 
encrustations, as changes between zones with galleries and those 

without are gradational. 
Stratigraphic and geographic distribution. — Of the twenty-six 

specimens collected, fourteen are from the Glasco Member at 
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Localities 1, 3, and 9, and twelve specimens are from the Cobleskill 

Member at Localities 11, 13, 15, 18, 20, 21, and 23. The figured 

specimens are USNM 248110 from the Glasco Member at Locality 

3, and USNM 248112 from the Cobleskill Member at Locality 18. 

Type material.— The holotype (USNM 248110) is from the 

Glasco Member at Locality 3. Paratypes are USNM 248111 from 

the Glasco Member at Locality 1, and USNM 248112 from the 

Cobleskill Member at Locality 18. 

Family DENSASTROMATIDAE Bogoyavlenskaya, 1974 
Genus DENSASTROMA Filiigel, 1959 

Actinostroma (Densastroma) Fliigel, 1959, p. 196. 
Densastroma Fligel, Nestor, 1966, p. 35; Stearn and Hubert, 1966, p. 38; Fligel 

and Fligel-Kahler, 1968, pp. 541, 668; Mori, 1968, p. 72; Bolshakova, 1973, 

eR aie Bogoyavlenskaya, 1972a, p. 168 (transl.). 

Type species.— Stromatopora astroites Rosen (Rosen, 1867, 

p. 62, pl. 2, figs. 6-7), Upper Silurian, Pridoli, Kaugatuma Horizon, 

Estonia. 

Other species. — Fliigel and Fliigel-Kahler (1968, p. 542) listed 

12 species unquestionably assigned to Densastroma. 

Diagnosis. — Coenosteum composed of a mass of microreticu- 

late skeletal material lacking galleries. Astrorhizae may be present, 
but are rare in vertical section. Micropillars more continuous than 

microlaminae, radial processes joining adjacent micropillars. 
Discussion. — The skeletal elements, especially micropillars, in 

Densastroma are finer than those in Plectostroma Nestor, 1964 (p. 
78). The microlaminae in Pycnodictyon Mori, 1970 (p. 103) are 

more continuous than the micropillars. The pillars (or micropillars) 

of Desmostroma Bolshakova, 1969 (p. 473 [transl.]) are grouped 
in columns. Pichiostroma Bogoyavlenskaya, 1972 (p. 168 [transl.]) 

features a coenosteum composed of a mass of skeletal material cut 

vertically by “slitlike cavities of indeterminate outlines” (Bogoyav- 
lenskaya, 1972a, p. 168 [transl.]). 

Densastroma may be ancestral to genera in other families. 

Coarsening of the microlaminae and micropillars and associated 

cellules would produce Plectostroma, and with alignment of radial 

processes, Actinostroma Nicholson, 1886b (p. 75). Cutting of the 
mass of microreticulate skeletal material of Densastroma by well- 

developed astrorhizae would result in species of the Stromatoporidae 
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like Parallelostroma Nestor, 1966 (pp. 52, 85). Progressive clump- 

ing and enlarging of micropillars are found in Desmostroma, Pseudo- 

labechia Yabe and Sugiyama, 1930 (p. 59) and Vikingia Bogoyavlen- 

skaya, 1969a (p. 165 [transl.]), Kazmierczak (1971, p. 58) first 

suggested these relationships of Densastroma to Desmostroma, 

Pseudolabechia, and Vikingia. 

Nestor (1974, p. 35) took a somewhat different point of view. 

He saw Plectostroma as an ancestor to both Actinostroma and 

Densastroma. He did agree that Densastroma led to some of the 

Stromatoporidae like Parallelostroma and Actinostromella Boehnke, 

1915 (p. 162) which in turn gave rise to Parallelopora Bargatzky, 

1881 (p. 291). He suggested that Plectostroma and the group in- 

cluding Pseudolabechia arose separately from the Labechiidae. 

Pichtostroma Bogoyavlenskaya, 1972a is apparently a preserva- 

tional variation of Densastroma with small-scale microreticulations. 

The poor illustration of the type species (Bogoyavlenskaya, 1972a, 

pl. 5, figs. la~-b) prevents conclusive evaluation. This relationship is 
discussed further under Densastroma pexisum (Yavorsky, 1929). 

Densastroma tenuissimum (Parks, 1909) Pl. 55, figs. 2-6 

Actinostroma tenuissimum Parks, 1909, p. 42, pl. 18, figs. 2-3, 9, 12. 
Densastroma tenuissimum (Parks), Nestor, 1966, p. 37. 

Diagnosis. —Coenosteum a microreticulate mass lacking any 

gallery space. Micropillars more continuous and straighter than 
microlaminae. Microlaminae 16 to 25 per mm; micropillars 15 to 
23 per mm. Astrorhizae absent or questionably present. 

Description. — Coenostea are subspherical, laminar, or en- 

crusting. The largest laminar specimen is 102 mm at the widest and 
21 mm at the thickest. The largest subspherical specimen, a frag- 
ment, has a maximum diameter of 38 mm. Encrusting forms were 
found on species of Parallelostroma and on a solitary rugose coral. 

Internally, the coenosteum consists of a microreticulate mass in 

which the micropillars are straighter and more continuous than 
microlaminae. Microlaminae are generally 0.01 to 0.02 mm thick 
and are spaced 16 to 25 per mm. Micropillars are as thick as micro- 
laminae and occur 15 to 23 per mm. 

Tangential sections show that micropillars are connected by 
radial processes that form the microlaminae. A so-called “hexactinel- 
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lid” pattern is formed, although the number of radial processes per 
pillar is commonly closer to four than six. 

Astrorhizae are absent from most specimens of D. tenuissimum, 
and are only doubtfully present in other specimens. A tangential 
section of USNM 248113 from the Cobleskill Member at Locality 

14 contains a faint, star-shaped pattern resulting from the absence 
of radial processes connecting micropillars, apparently an astrorhiza. 
The astrorhizal canals are apparently shallower than the thickness 
of the thin-section, as some skeletal material does cross between 

both sides of the canals. It is less likely that skeletal material later 

filled what were once larger, open astrorhizal canals. 

Discussion. — All measurements compare very well with those 

of the holotype (NYSM 6812). 

No other species of Densastroma is like D. tenutssimum. D. 

astroites (Rosen) (Rosen, 1867, p. 62, pl. 2, figs. 6-7), and D. podo- 

licwm (Yavorsky) (Yavorsky, 1929, pp. 80, 101, pl. 5, figs. 3-6) 

have comparable numbers of laminae per mm, but have fewer pillars 
per mm. Both also contain obvious astrorhizae. 

Stratigraphic and geographic distribution. — Eleven specimens 

were collected, five from the Glasco Member at Localities 7 and 9, 

and six specimens from the Cobleskill Member at Localities 11, 13, 

14, and 18. The figured hypotype specimen (USNM 248114) is from 

the Cobleskill Member at Locality 14. The figured holotype (NYSM 
6812) is from the Cobleskill Member in Schoharie County. 

Densastroma pexisum (Yavorsky, 1929) Pl. 56, figs. 1-6 

Actinostroma pexisum Yavorsky, 1929, pp. 82, 102, pl. 6, figs. 1-2. 
Actinostroma cf. pexisum Yavorsky, Riabinin, 1953, p. 13, pl. 1, figs. 1-2. 
Densastroma pexisum (Yavorsky), Nestor, 1966, p. 37, pl. 13, fig. 1; pl. 14, figs. 

1-2- Mori, 1968, p. 72; pl. 11, figs. 1-7; pl. 12, figs. 1-2; pl. 13, figs. 1-2. 

Diagnosis. —Coenosteum a very fine microreticulate mass 

lacking gallery spaces, except in some thin laminar zones. Micro- 

laminae and micropillars both irregular. Microlaminae 25 to 39 per 
mm; micropillars 24 to 34 per mm. Faint astrorhizae developed in 

tangential section. 
Description. —Coenostea are subspherical, laminar, irregular, 

or encrusting. All laminar forms are from the Glasco Member. The 

largest subspherical specimen is a fragment 70 mm X 62 mm X 116 

mm high. The largest laminar specimen, also a fragment, is 20 mm 
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thick with a maximum width of 60 mm. Another laminar fragment 

attained a thickness of 24 mm. About 25 percent of the coenostea 

collected were encrusting. About 33 percent of those encrusted soli- 
tary rugose corals, and the rest encrusted stromatoporoids, mostly 

species of Parallelostroma. About 20 percent of all the specimens 

are irregular, the highest number for any Rondout Formation 

species. 

The entire coenosteum is a microreticulate mass of irregular 

microlaminae and micropillars. In some specimens zones of small 

galleries are developed that may correspond to the astrorhizae 
that are developed along laminar planes. The microlaminae and 

micropillars are approximately 0.01 mm thick. The spacing of micro- 

laminae and micropillars varies between specimens (Table 7). 

Table 7.— Comparison of Skeletal Counts from Three Specimens of Densa- 
stroma pexisum. Both parameters measured in vertical section. 

microlaminae micropillars 
per mm per mm 

USNM 248116 (Glasco Mbr.) 26-32 25-28 

USNM 248117 (Cobleskili Mbr.) 30-34 — 

USNM 248118 (Cobleskill Mbr.) 31-39 26-34 

In tangential sections there is some hint of micropillars con- 

nected by the radial processes which form the microlaminae, but the 

thinness and irregularity of the skeletal parts makes description 

difficult. One might as easily get the impression of a melanospheric 

mass. 

Astrorhizae are never present in vertical section and are not 

always present in tangential section, but when present are repre- 
sented by faint, narrow dichotomously branching astrorhizal canals. 

The canals are faint because they are extremely narrow and do not 

take up the entire thickness of a thin-sction, as is also the case in 
D. tenussimum (Parks, 1909). Canal width in two specimens is 

0.014 mm in USNM 248118 from the Cobleskill Member at Locality 
18, and 0.019 mm in USNM 248115 from the Glasco Member at 

Locality 3. 
Coenostea are clearly latilaminate, represented in thin-sections 

at low magnification by laminar zones composed of skeletal material 

of variable density (PI. 56, figs. 1, 5). Unfortunately, the margins 

of the latilaminae are often gradational, making precise measure- 

ments difficult to impossible. With this problem considered, lati- 

laminae average about 1.60 mm thick. 
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Discussion. — Specimens collected from the Rondout Formation 
compare best with D. pextswm. The skeletal counts in the holotype 

(Yavorsky, 1929, p. 82) are slightly coarser with 20 to 25 micro- 
pillars per mm and up to 30 microlaminae per mm. Specimens col- 
lected by Mori (1968, p. 72) had 20 to 29 micropillars per mm and 

28 to 42 microlaminae per mm. 

Fliigel (1959, p. 121) questioned Yavorsky’s (1929, pp. 82, 

102) naming of D. pexiswm as a separate species, because it might 

have been a poorly preserved example of Densastroma astroites 

(Rosen) (Rosen, 1867, p. 62, pl. 2, figs. 6-7). Yavorsky (1963, p. 

11) reaffirmed his original identification, refuting Fliigel’s remarks. 

In many of the Rondout Formation specimens the vertical sec- 
tions consist of a melanospheric mass cut by vertical slits. The slits 

are apparently the product of the alignment of micropillars enclosing 
a light zone of vertically superposed cellules or “microgalleries.” 
They may also be related to the astrorhizae. This feature was used 

by Bogoyavlenskaya (1972a, p. 168 [transl.] to distinguish Pichio- 

stroma Bogoyavlenskaya. In part her generic description reads, 

. vertical elements closely fused together and boundaries between them are 
practically absent. Vertically, coenosteum permeated by slitlike cavities of in- 
determinate outlines. 

Plates of the type species Pichiostroma pichiense Bogoyavlenskaya 

(Bogoyavlenskaya, 1972a, p. 168 [transl.], pl. 15, figs. la-b) look 

much like Rondout Formation specimens of D. pexiswm. Unfor- 

tunately, Bogoyavlenskaya gave no measurements of microlaminae 

and micropillars, and the quality of published figures are such that 

the number of microlaminae and micropillars cannot be determined. 

Pichiostroma is here considered a variation of Densastroma, and 

therefore invalid. 

D. pexiswm also occurs in rocks of Wenlock age (Nestor, 1966, 

p. 71; Mori, 1968, p. 72). Other species of Densastroma have long 

ranges. D. astroites is known from rocks of Llandovery through Lud- 
low age. Densastroma pichiense came from Ludlow age rocks of 

Tuva, U.S.S.R., and further study of that species may indicate 

synonymy with D. pexisuwm. The specimens which Birkhead (1976, 

p. 110, pl. 6, figs. 1-2) attributed to D. pextswm contain 20 micro- 

laminae per mm, too few for inclusion in the species. 
The presence of small galleries in laminar zones calls attention 

to the evolutionary position of Densastroma. Perhaps species like 
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Parallelostroma rondoutense, n. sp., are newly separated from 

Densastroma, since they may have zones lacking galleries. Species 
like Parallelostroma typicum (Rosen, 1867) may represent further 

development of astrorhizae, resulting in greater gallery develop- 

ment. Conversely, it could be argued that D. pexiswm and P. rondou- 

tense are really the same species, and astrorhizae and gallery 

development are affected by the same mechanism which caused 

variations in gallery development in specimen USNM 248112 of P. 

rondoutense. However, the second argument is not supported by 

measurements of the microstructure of specimens of P. rondoutense 

(USNM 248110, 248111) of an average of 12.6 microlaminae per mm 

and 15.9 micropillars per mm, much lower than similar measurements 

from specimens of D. pextswm of 30.8 microlaminae per mm and 

27.4 micropillars per mm. The poor preservation of USNM 248112 
made accurate counts impossible. Evolutionary changes provide a 
more satisfactory explanation, but possible effects of variation in en- 

vironmental parameters should not be ignored. 

Stratigraphic and geographic distribution. — Densastroma pext- 
sum is the second most abundant species collected from the Rondout 

Formation. Seventy-three specimens were collected, representing 24 
percent of the total number of stromatoporoids. Twenty-nine speci- 
mens were collected from the Glasco Member at Localities 1, 3, 5, 

and 9, and forty-four specimens from the Cobleskill Member at 

Localities 15, 16, 18 and 20-23. D. pexiswm (Yavorsky) and D. 
tenuissimum (Parks) occur together only at Localities 9 and 18. The 

figured hypotype specimens are USNM 248115 from the Glasco 
Member at Locality 3, and USNM 248117 from the Cobleskill 

Member at Locality 18. 

CONCLUSIONS 

Identification of stromatoporoids from the Rondout Formation 

of New York has yielded a more diverse fauna than previously was 

known. In addition to the three species previously noted from the 

Rondout Formation, eight more species are now known, three of 

them new. The stromatoporoid assemblage described in this paper 

is more typically Silurian in nature than Devonian, as none of the 

species are known with any certainty from Devonian rocks. How- 
ever, two species show relationships to Devonian forms: Stroma- 
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topora eoconcentrica, n. sp. is similar to S. concentrica from the 

Middle Devonian, and Parallelostroma rondoutense, n. sp. resembles 

species of Syringostroma from the Devonian. There are no species in 

common with either the overlying Manlius Formation (Laporte, 
1967) or the next highest Coeymans Formation (Girty, 1895). With 

the exception of other strata of similar age in the Appalachian 

Basin, the Rondout Formation stromatoporoid assemblage is more 

like Upper Silurian assemblages from Europe than those thus far 
described from North America. 

The lithofacies of the Rondout Formation give some idea of 

the paleogeography of New York during the latest Silurian. The 

presence of dolomite is accepted as an indicator of intertidal or 

supratidal conditions, except where it was transported as a coastal 

silty dolomite facies. Limestone generally indicates deeper water or 
greater distance from shore. Silicified stromatoporoids record an 
early stage of diagenesis that took place in supratidal or very shal- 

low conditions. Subspherical stromatoporoids lived in shallower, 

more turbulent conditions than did laminar forms. Biostromes re- 

sulted from carbonate bank development in the surf zone. The 

combined evidence reveals that the deepest conditions existed at or 

near Kingston, with decreasing depth to the north and west across 

New York. Comparatively deep conditions existed during deposition 

of the limestones in the Wilbur and Cobleskill Members, followed by 

shallowing and the dolomite deposition of the Rosendale and 

Chrysler Members. Sea level rose, but not so high as before, and the 

Glasco Member limestone and the shallower water Whiteport Mem- 

ber dolomite were deposited while deposition of dolomite in the 

Chrysler Member continued in central and western New York. 

REFERENCES CITED 
Bargatzky, A. 

1881. Die Stromatoporen des rheinischen Devons. Verhandl]. Naturhist. 
Ver. der Preuss., Rheinlande Westfalens, vol. 38, pp. 233-304. 

Barnes, R. D. 
1963. Invertebrate zoology. Philadelphia, Penn. 1st ed. 632 pp. 

Berdan, J. M. 
1964. The Helderberg Group and the position of the Silurian-Devonian 

boundary in North America. U.S. Geol. Surv., Bull. 1180-B, 19 pp. 
1972. Brachiopoda and Ostracoda of the Cobleskill Limestone (Upper 

Silurian) of central New York, U.S. Geol. Surv., Prof. Paper 730, 
47 pp., 6 pls. 



366 BuLLETIN 308 

Berry, W. B. N., and Boucot, A. J. 
1970. Correlation of North American Silurian rocks. Geol. Soc. America, 

Spec. Paper 102, 289 pp., 2 pls. 
Birkhead, P. K. 

1967. Stromatoporoidea of Missouri. Bull. Amer. Paleont., vol. 52, No. 
234, pp. 21-110, pls. 3-16. 

1976. Silurian stromatoporoids from Cheesemans Creek, with a survey 
of some stromatoporoids from the Hume Limestone Member, Yass, 
New South Wales. Rec. Geol. Surv. New South Wales, vol. 17, Pt. 
2, pp. 87-122, pls. 1-7. 

Boehnke, Kunibert 
1915. Die Stromatoporen der nordischen Silurgeschiebe in Norddeutsch- 

land und Holland. Palaeontographica Abt. A., vol. 61, pp. 147-190, 
pls. 16-18. 

Bogoyavlenskaya, O. V. 
1965. O taksonomicheskom znachenii astroriz u stromatoporoidei, pp. 105- 

112, pl. 13, in Sokolov, B. S. and Dubatolov, V. N., Tabulyato- 
morfyne korally devona i karbona SSSR. Akad. Nauk. SSSR, 
Sibirskoe otd., Inst. Geol. Geofiz. 

1968. K morfologicheskoy terminologii stromatoporoidey. Paleont. Zh., 
1968, No. 2, pp. 3-13. (Translated in Paleont. J., vol. 2, No. 2, 
pp. 149-156.) 

1969a. Reviziya siluriyskekh aktinostromatid Podolit. Paleont. Zh., 1969, 
No. 2, pp. 15-20. (Translated in Paleont. J., vol. 3, No. 2, pp. 
160-166.) 

1969b. K postroyeniyu klassifikatsii stromatoporoidey. Paleont. Zh., 1969, 
No. 4, pp. 12-27. (Translated in Paleont. J., vol. 3, No. 4, pp. 
457-471.) 

1972a. Novyye rody stromatoporoidey iz silura Tuvy. Paleont. Zh., 1972, 
No. 2, pp. 26-31. (Translated in Paleont. J., vol. 6, No. 2, pp. 
166-170.) 

1972b. Novyye srednepaleozoyskiye predstavitelt roda Parallelostroma, pp. 
61-63, pls. 10-11, in Novyye vidy drevnikh rasteniy i bespozvono- 
chnykh SSSR. Akad. Nauk. SSSR, nauch. Sovet Probl., Moscow. 

1973. Siluriiskie Stromatoporoideit Urala. Izd. Nauka, Moscow, USSR, 
96 pp. 

1974. The principles of systematization of stromatoporoids, pp. 20-27, in 
Sokolov, B. S., ed., Ancient Cnidaria, Vol. I. Acad. Sci. USSR, 
Siberian Branch, Inst. Geol. Geophys., Tr. 201, 362 pp., illus. 
Novosibirsk. 

Bolshakova, L. N. 
1969. O razvitii nekotorykh aktinostromatid wv silure Podolii. Paleont. 

Zh., 1969, No. 4, pp. 28-33. (Translated in Paleont. J., vol. 3, 
No. 4, pp. 472-477.) 

1973. Stromatoporoidei silura i nizhnego devona Podoliit. Akad. Nauk 
SSSR, Paleont. Inst., Tr., vol. 141, 136 pp., 20 pls. 

Boucek, Bedrich, Horny, Radvan, and Chlupac, Ivo. 
1966. Silurian versus Devonian: the present state of the Siluro-Devonian 

boundary problematics and proposal of its solution. Acta Mus. 
Natl. Pragae, vol. 22B, No. 2, pp. 49-66. 

Boucot, A. J. 
1975. Standing diversity of fossil groups in successive intervals of geo- 

logic time viewed in the light of changing levels of provincialism. 
J. Paleont., vol. 59, No. 2, pp. 1105-1111. 

Boucot, A. J., and Johnson, J. G. 
1973. Silurian brachiopods, pp. 59-65, in Hallam, A., ed., Atlas of paleo- 

biogeography. Amsterdam, 531 pp. 



SILURIAN STROMATOPOROIDS: STOCK 367 

Boucot, A. J., and Pankiwskyj, K. A. 
1962. Llandoverian to Gedinnian stratigraphy of Podolia and adjacent 

Moldavia, pp. 1-11, in Erben, H. K., ed., Symp. 2, Internationale 
Arbeitstagung tiber die Silur/Devon-Grenze .. . Bonn-Bruxelles 
1960, Stuttgart, 315 pp. 

Brindley, J. C. 
1969. Caledonian and pre-Caledonian intrusive rocks of Ireland, pp. 336- 

353, in Kay, Marshall, ed., North Atlantic — geology and continen- 
tal drift. Am. Assoc. Pet. Geol., Mem. 12, 1082 pp. 

Broadhurst, F. M. 
1966. Growth forms of stromatoporoids in the Silurian of southern Nor- 

way. Nor. Geol. Tidssk., Oslo, vol. 46, No. 4, pp. 401-404. 
Broughton, P. L. 

1972. Diagenesis of Knox Group in Christiansburg Fenster, southwestern 
Virginia. Am. Assoc. Pet. Geol., Bull., vol. 56, No. 5, pp. 871-881. 

Chadwick, G. H. 
1930. Studies in the New York Siluric. Geol. Soc. America, Bull., vol. 41, 

pp. 80-82. 
1944. Geology of the Catskill and Kaaterskill quadrangles, part 2, 

Silurian and Devonian geology with a chapter on glacial geology. 
New York State Mus., Bull. 336, 251 pp. 

Ciurca, S. J., Jr. 
1973. Eurypterid horizons and the stratigraphy of the Upper Silurian and 

2Lower Devonian of western New York State. New York State 
Geol. Assoc. Guidebook, 45th Ann. Meet., pp. D1-D14. 

1975. Eurypterids and the position of the Silurian-Devonian boundary in 
New York State. Geol. Soc. America, Abs. with Programs, vol. 7, 
INO3)/2))/p2139: 

Clarke, J. M. 
1903. nee State of New York, Rep. Board Regents, 116 Ann. Rep. 1902, 

p. r42. 
Clarke, J. M., and Luther, D. D. 

1904. Stratignuphie and paleontologic map of Canandaigua and Naples 
quadrangles. New York State Mus., Bull. 63, 76 pp. 

Cotter, Edward 
1966. Limestone diagenesis and dolomitization in Mississippian carbonate 

banks in Montana. J. Sediment Petrol., vol. 36, No. 3, pp. 764-774. 
Cumings, E. R. 

1932. Reefs or bioherms? Geol. Soc. America, Bull., vol. 43, pp. 331-352. 
Dennison, J. M., and Hay, W. W. 

1967. Estimating the needed sampling area for subaquatic ecologic studies. 
J. Paleont., vol. 41, No. 3, pp. 706-708. 

Dietrich, R. V., Hobbs, C. R. B., Jr., and Lowry, W. D. 
1963. Dolomitization interrupted by silicification. J. Sediment. Petrol., 

vol. 33, No. 3, pp. 646-663. 
Dolphin, D. R., and Klovan, J. E. 

1970. Stratigraphy of an Upper Devonian carbonate bank, Saskatchewan 
River Crossing, Alberta. Can. Pet. Geol., Bull., vol. 18, No. 3, pp. 
289-331. 

Embry, A. F., III, and Klovan, J. E. 
1972. Absolute water depth limits of Later Devonian paleoecological 

zones. Geol. Rundsch., vol. 61, No. 2, pp. 672-686. 
Fischbuch, N. R. 

1962. Stromatoporoid zones of the Kaybob reef, Alberta. Alberta Soc. Pet. 
Geol., J., vol. 10, No. 2, pp. 62-72. 

1969. Devonian stromatoporoids from central Alberta, Canada. Can. J. 
Earth Sci., vol. 6, No. 1, pp. 167-185, pls. 1-14. 



368 BULLETIN 308 

Flugel, Erik 
1959. Die Gattung Actinostroma Nicholson und ihre Arten (Stromato- 

poroidea). Ann. Naturhist. Mus. Wien, vol. 63, pp. 90-273, pls. 6-7. 
Fligel, Erik, and Fligel-Kahler, Erentraud 

1968. Stromatoporoidea. Fossilium Catalogus. I: Animalia. 115, 116, 681 

pp. 
Fritz, M. A., and Waines, R. N. 

1956. Stromatoporoids from the Upper Abitibi River Limestone. Geol. 
Assoc. Canada, Proc., vol. 8, No. 1, pp. 87-126, pls. 1-3. 

Fullagar, P. D. 
1971. Age and origin of plutonic intrusions of the southeastern Ap- 

palachians. Geol. Soc. America, Bull., vol. 82, pp. 2845-2962. 
Galloway, J. J. 

1957. Structure and classification of the Stromatoporoidea. Bull. Am. 
Paleont., vol. 37, No. 164, pp. 345-480, pls. 31-37. 

1960. Devonian stromatoporoids from the lower Mackenzie Valley of 
Canada, J. Paleont., vol. 34, No. 4, pp. 620-636, pls. 71-77. 

Galloway, J. J., and Ehlers, G. M. 
1960. Some Middle Devonian stromatoporoids from Michigan and south- 

western Ontario, including the type described by Alexander Win- 
chell and A. W. Grabau. Contrib. Mus. Paleont., Univ. Michigan, 
vol. 15, No. 4, pp. 39-120, pls. 1-13. 

Galloway, J. J., and St. Jean, Joseph, Jr. 
1957. Middle Devonian Stromatoporoidea of Indiana, Kentucky, and 

Ohio. Bull. Am. Paleont., vol. 37, No. 162, pp. 25-308, pls. 1-23. 
Gates, Olcott 

1969. Lower Silurian-Lower Devonian volcanic rocks of New England 
coast and southern New Brunswick, pp. 484-503, in Kay, Marshall, 
ed., North Atlantic—geology and continental drift. Am. Assoc. Pet. 
Geol., Mem. 12, 1082 pp. 

Girty, G. H. 
1895. A revision of the sponges and the coelenterates of the lower Helder- 

berg Group of New York. New York State Mus., 48th Ann. Rep. 
Regents, 1894, vol. 2, pp. 261-309, pls. 1-7. 

Goldfuss, A. 
1826-1833. Petrefacta Germaniae, Vol. 1, Zoophytorum-Reliquae. Diissel- 

dorf, 252 pp. 
1826-1844. Petrefacta Germaniae, Inconibus descriptionibus illustrata. 

Diisseldorf, 199 pls. 
Goldring, Winifred 

1935. Geology of the Berne quadrangle. New York State Mus., Bull. 303, 
pp. 1-221, 231-238. 

Grabau, A. W. 
1906. Guide to the geology and paleontology of the Schoharie Valley in 

eastern New York. New York State Mus., Bull. 92, pp. 76-386. 
Hall, James 

1852. Paleontology of New York, Vol. 2 containing descriptions of the 
organic remains of the lower middle division of the New York 
system. Albany, New York, 362 pp. 

Harper, J. D. 
1969. Stratigraphy, sedimentology, and paleoecology of the Rondout 

Formation (Late Silurian) eastern New York State. Providence, 
R. I., Brown Univ. unpub. doctoral thesis, 296 pp. 

Hartman, W. D., and Goreau, T. F. 
1970. Jamaican coralline sponges: Their morphology, ecology and fossil 

relatives, pp. 205-243, in Fry, W. G., ed., Biology of the Porifera. 
Zool. Soc. London, Symp., London, 512 pp. 



SILURIAN STROMATOPOROIDS: STOCK 369 

Hartnagel, C. A. 
1903. Preliminary observations on the Cobleskill (“Coralline”) limestone 

of New York. New York State Mus. Bull. 69, pp. 1109-1175. 
1905. Notes on the Siluric or Ontaric section of eastern New York. New 

York State Mus. Bull. 80, pp. 342-358. 
Hoar, F. G., and Bowen, Z. P. 

1967. Brachiopoda and stratigraphy of the Rondout Formation in the 
Rosendale quadrangle, southeastern New York. J. Paleont., vol. 41, 
No. 1, pp. 1-36, pls. 1-3. 

James, N. P. 
1974. Diagenesis of scleractinian corals in the subaerial vadose environ- 

ment. J. Paleont., vol. 48, No. 4, pp. 785-799. 
Johnson, J. G. 

1970. Taghanic onlap and the end of North American Devonian pro- 
vinciality. Geol. Soc. America, Bull., vol. 81, pp. 2077-2106. 

Johnson, J. G., and Boucot, A. J. 
1973. Devonian brachiopods, pp. 89-96, in Hallam, A., ed., Atlas of 

paleobiogeography. Amsterdam, 531 pp. 
Kazmiercezak, Jozef 

1971. Morphogenesis and systematics of the Devonian Stromatoporoidea 
from the Holy Cross Mountains, Poland. Palaeont. Pol., vol. 26, 
150 pp., 41 pls. 

Khalfina, V. K. 
1960. Stromatoporoidea. Siluriiskaya sistema, pp. 44-56, 8 pls., in Khalfin, 

L. L., Biostratigrafiya paleozoya Sayano- -Altaiskoi gornot oblasti, 
(A, Srednii paleozot. Sibir. naucho-issled. inst. geol., geofiz., mineral. 
syrya (SNIIGGIMS), Tr., vol. 20. 

Khalfina, V. K., and Yavorsky, V. I. 
1973. Klassifikatsiya stromatoporoidey. Paleontol. Zh., 1973, No. 2, pp. 

19-34. (Translated in Paleont. J., vol. 7, No. 2, pp. 141-153.) 
Klement, K. W. 

1967. Practical classification of reefs and banks, bioherms and biostromes. 
Am. Assoc. Pet. Geol., Bull., vol. 51, No. 1, pp. 167-168. 

Klovan, J. E. 
1964. Facies analysis of Redwater reef complex, Alberta, Canada. Can. 

Pet. Geol., Bull., vol. 12, No. 1, pp. 1-100. 
Kuhn, Othmar 

1939. Eine neue Familie der Stromatoporen. Zentralbl. Miner. Geol. 
Paladont. 1939, pp. 338-345. 

Laporte, L. F. 
1967. Carbonate deposition near mean sea level and resultant factes 

mosaic: Manlius Formation (Lower Devonian) of New York State. 
Am. Assoc. Pet. Geol., Bull., vol. 51, No. 1, pp. 73-101. 

Lecompte, M. J. 
1951, 1952. Les stromatoporoides du Dévonien moyen et supérior du Bas- 

sin de Dinant. Inst. R. des Sci. Nat. de Belgique, Mém., Nos. 116, 
In S59 apps) 70npis: 

1954, Quelques Dnnees rélatives a la genése et aux charactéres écologi- 
ques des “récifs” du Frasnien de l Ardenne. Inst. R. des Sci. Nat. 
de Belgique, Victor Van Straelen Jubilaire, vol. 1, pp. 153-194. 
(Translated in Int. Geol. Rev., 1959, vol. 1, No. 7, pp. 1-24.) 

1956. Stromatoporoidea, pp. F107-F144, in Moore, R. C., ed., Treatise on 
invertebrate paleontology. Geol. Soc. America and Univ. Kansas 
Press. 

Lesovaya, A. I. 
1970. Stromatoporoidei devona Zeravshanskogo khrebta, pp. 74-109, in 

Shayakuboz, T. S., ed., Biostratigrafiya osadochnykh obrazovanii 
Uzbekistana. Minist. Geol. UzSSR, vol. 9, 366 pp. 



370 BuLLETIN 308 

1971. Stromatoporoidei pogranichynkh sloev siluria 1 devona Zerav- 
shanskogo khrebta, pp. 112-125, pls. 31-34, in Ivanovski, A. B., ed., 
Paleozoic Rugosa and Stromatoporoidea of the USSR. Papers of 
All-Union Symp. on fossil corals of the USSR, vol. 2, 152 pp. 

1972. Nowyye rannedevonskiye stromatoporoidei Zeravshanskogo khrebta, 
pp. 59-61, pl. 12 in Novyye vidy drevnikh rasteniy i bespozvono- 
chnykh SSSR. Akad. Nauk SSSR, nauch. Sovet Probl., Moscow. 

Lowe, D. R. 
1975. Regional controls on silica sedimentation in the Ouachita system. 

Geol. Soc. America, Bull., vol. 86, pp. 1123-1127. 

Luther, D. D. 
1910. Geology of the Auburn-Genoa quadrangles. New York State Mus., 

Bull. 137, 36 pp. 
Milne-Edwards, H., and Haime, J. 

1851. Monographie des Polypiers fossils des Terraines Paleozoiques, 
précedée d’un tableau général de la classification des Polypes. 
Arch. Mus. Hist. Nat., Paris, vol. 5, 502 pp., 20 pls. 

Mori, Kei 
1968. Stromatoporoids from the Silurian of Gotland, Pt. 1. Stockholm 

Contrib. Geol., vol. 19, 100 pp., 24 pls. 
1969. Stromatoporoids from the Upper Silurian of Scania, Sweden. Stock- 

holm Contrib. Geol., vol. 21, No. 3, pp. 43-52, pls. 1-3. 
1970. Stromatoporoids from the Silurian of Gotland, Pt. 2. Stockholm 

Contrib. Geol., vol. 22, 152 pp., 30 pls. 
Namy, J. N. 

1974. Early diagenetic chert in the Marble Falls Group (Pennsylvanian) 
of central Texas. J. Sediment. Petrol., vol. 44, No. 4, pp. 1262-1268. 

Nelson, H. F., Brown, C. W. and Brineman, J. H. 
1962. Skeletal limestone classification. Am. Assoc. Pet. Geol., Mem. 1, 

pp. 224-252. 
Nestor, H. A. 

1960. Plumatalinia — nowvyi rod otryada Stromatoporoidea iz verkhnego 
ordovika Estonskoi SSR. (Plumatalina — a new genus of Stroma- 
toporoidea from the Upper Ordovician of the Estonian SSR). Akad. 
Nauk Estonskoi SSR, Izv., vol. 9, ser. fizikomatemat. i tekhn. nauk., 
No. 3, pp. 225-228, pls. 1-2. 

1962. Reviziya stromatoporoidei, opisannykh F. Rozonom v 1867 godu. 
Akad. Nauk Estonskoi SSR, Inst. Geol., Tr., vol. 9, pp. 3-23, pls. 
1-8. 

1964. Stromatoporoidei ordovika i llandoveri Estoniti. Akad. Nauk Eston- 
skoi SSR, Inst. Geol., 112 pp., 32 pls. 

1966. Stromatoporoidei venlocka i ludlova Estonii. Akad. Nauk Eston- 
skoi SSR, Inst. Geol., 87 pp., 24 pls. 

1974. On the phylogeny of Paleozoic stromatoporoids, pp. 27-38, in Soko- 
lov, B. S., ed., Ancient Cnidaria, Vol. I. Acad Sci. USSR, Siberian 
Branch, Inst. Geol. Geophys., Novosibirsk, Tr. 201, 364 pp. 

Nicholson, H. A. 
1873. On some new species of Stromatopora. Ann. Mag. Nat. Hist., ser. 

4, vol. 12, pp. 89-95, pl. 4. 
1875. Amorphozoa from the Silurian and Devonian formations. Rep. 

Geol. Sury. Ohio, vol. 2, No. 2, pp. 245-256, pl. 24. 
1879. On the structure and affinities of the tabulate corals of Paleoxotc 

period. Edinburg-London, 342 pp., 15 pls. 
1886a.On some new or imperfectly known species of stromatoporoids. 

Ann. Mag. Nat. Hist., ser. 5, vol. 17, pp. 225-239, pls. 6-8. 
1886b. A monograph of the British stromatoporoids, Pt. 1. Palaeontogr. 

Soc., London, vol. 39, pp. 1-130, pls. 1-11. 



SILURIAN STROMATOPOROIDS: STOCK 371 

1891a. A monograph of the British stromatoporoids, Pt. 3. Palaeontogr. 
Soc., London, vol. 44, pp. 159-202, pls. 20-25. 

1891b. On some new or imperfectly known species of stromatoporoids. 
Ann. Mag. Nat. Hist., ser. 6, vol. 7, pp. 309-328, pls. 8-10. 

Nicholson, H. A., and Murie, J. 
1878. On the minute structure of Stromatopora and its allies. Linn. Soc., 

J. Zool., vol. 14, p. 187-246, pls. 1-4. 
Oliver, W. A., Jr. 

1976. Presidential address: Biogeography of Devonian rugose corals. 
J. Paleont., vol. 50, No. 3, pp. 365-373. 

Parks, W. A. 
1907. The stromatoporoids of the Guelph Formation in Ontario. Univ. 

Toronto Stud., Geol. Ser. No. 4, 40 pp., pls. 1-6. 
1908. Niagara stromatoporoids. Univ. Toronto Stud., Geol Ser. No. 5, 

68 pp., pls. 7-15. 
1909. Silurian stromatoporoids of America (exclusive of Niagara and 

Guelph). Univ. Toronto Stud., Geol. Ser. No. 6, 52 pp., pls. 16-20. 
1933. New species of stromatoporoids, sponges, and corals from the 

Silurian strata of Baie des Chaleurs. Univ. Toronto Stud., Geol. 
Ser., vol. 33, 42 pp., pls. 1-7. 

1936. Devonian stromatoporoids of North America, Pt. 1. Univ. Toronto 
Stud., Geol. Ser., vol. 39, 125 pp., 19 pls. 

Petryk, A. A. 
1967. Some Silurian stromatoporoids from northwestern Baffin Island, 

District of Franklin. Geol. Sury. Canada, Dept. Energy, Mines 
Res., Paper 67-7, 51 pp. 

Read, J. F. 
1973. Paleo-environments and paleogeography, Pillara Formation (De- 

vonian), Western Australia. Can. Pet. Geol., Bull., vol. 21, No. 3, 
pp. 344-394. 

Riabinin, V. N. 
1941. Stromatoporoidei glavnogo devonskogo polya (Stromatoporoids of 

the main Devonian field), pp. 85-112, pls. 1-5, in Hecker, R. T., 
Fauna glavnogo ee polya. Izdat, Akad. Nauk SSR, 
Paleont. Inst., vol. 1, 345 p 

1951. Stromatoporoidei Euaneke,. “SSR (Silur i verkhi ordovika). Tr. 
Vses. neft. nauchno-issled. geologo-razved. in-ta (VNIGRI), nov. 
ser., vol. 43, 68 pp., 43 pls. 

1953. Siluriiskie stromatoporoidet Podolii. Tr. Vses. neft. nauchno-issled. 
geologo-razved. in-ta (VNIGRI), nov. ser., vol. 67, 67 pp., 26 pls. 

Rickard, L. V. 
1962. Late Cayugan (Upper Silurian) and Helderbergian (Lower De- 

vonian) stratigraphy in New York. New York State Mus., Sci. 
Serv., Bull. 386, 157 pp. 

1975. Correlation of the Silurian and Devonian rocks in New York State. 
New York State Mus., Sci. Serv.. Map and Chart Ser., vol. 24, 16 
pp., 4 pls. 

Rickard, L. V., ‘and Zenger, D. H. 
1964. Stratigraphy and paleontology of the Richfield Springs and Coopers- 

town quadrangles, New York. New York State Mus., Sci. Serv., 
Bull. 396, 101 pp. 

Rosen, F. B. 
1867. Ueber die Natur der Stromatoporen und iiber die Erhaltung der 

Hornfasern der Spongien in fossilem Zustande. Verh. Russ. K. 
Miner. Ges., St. Petersburg, ser. 2, vol. 4, pp. 1-98, pls. 1-11. 

St. Jean, Joseph, Jr. 
1962. Micromorphology of the stromatoporoid genus Stictostroma Parks. 

J. Paleont., vol. 36, No. 2, pp. 185-200, pls. 31-33. 



372 BULLETIN 308 

1967. Maculate tissue in Stromatoporoidea. Micropaleont., vol. 13, No. 
4, pp. 419-444. 

Schmidt, F. srt 
1858. Untersuchungen iiber die Silurische Formation von Esthland, Nord- 

Livland und Oesel. Arch. fiir die Naturkd. Liv-, und Esth- und 
Kurlands, ser. 1, vol. 2, pp. 1-248. 

Sherzer, W. H., and Grabau, A. W. 
1909. New Upper Siluric fauna from southern Michigan. Geol. Soc. 

America, Bull., vol. 19, pp. 540-553. 
Smith, Burnett 

1935. Geology and mineral resources of the Skaneateles quadrangle. New 
York State Mus., Bull. 300, 120 pp. 

Spencer, J. W. 
1884. Niagara Fossils, II. Siromatoporoidea of the Upper Silurian sys- 

tem. Mus. Univ. State Missouri, Bull., vol. 1, No. 1, pp. 43-52, pl. 6. 
Stearn, C. W. 

1963. Some stromatoporoids from the Beaverhill Lake Formation (De- 
vonian) of the Swan Hills area, Alberta. J. Paleont., vol. 37, No. 3, 
pp. 651-668, pls. 85-88. 

1966a. The microstructure of stromatoporoids. Palaeontol., vol. 9, No. 1, 
pp. 74-124, pls. 14-19. 

1966b. Upper Devonian stromatoporoids from southern Northwest Ter- 
ritories and northern Alberta. Geol. Surv. Canada, Bull. 133, pp. 
35-68, pls. 12-26. 

1972. The relationship of the stromatoporoids to the sclerosponges. 
Lethaia, vol. 5, No. 4, pp. 369-388. 

1975a. The stromatoporoid animal. Lethaia, vol. 8, No. 1, pp. 89-100. 
1975b. Stromatoporoid assemblages, Ancient Wall reef complex (De- 

vonian), Alberta. Can. J. Earth Sci., vol. 12, No. 9, pp. 1631-1667. 
Stearn, C. W., and Hubert, Claude 

1966. Silurian stromatoporoids of the Matapédia-Temiscouata area, Que- 
bec. Can. J. Earth Sci., vol. 3, pp. 31-48, pls. 1-5. 

Stearn, C. W., and Mehrotra, P. N. 
1970. Lower and Middle Devonian stromatoporoids from northwestern 

Canada. Geol. Surv. Canada, Dept. Energy, Mines Res., Paper 70- 
13, 43 pp. 

Sutton, I. D. 
1964. The tabulate coral genus Cystihalysites from Wenlock and Dudley. 

Palaeontol., vol. 7, No. 3, pp. 425-457, pl. 74. 
Swartz, C. K. 

1913. Coelenterata, pp. 195-227, pls. 17-30, in Swartz, C. K., Schuchert, 
Charles, Prosser, C. S., et al., Lower Devonian, Maryland Geol. 
Surv., 560 pp. 

Swartz, C. K., Alcock, F. J., Butts, Charles, and others 
1942. Correlation of the Silurian formations of North America. Geol. 

Soc. America, Bull., vol. 53, pp. 533-538, 1 pl. 
Swartz, C. K., and Prouty, W. F. 

1923. Coelenterata, pp. 396-401, pls. 9-10, in Swartz, C. K., Prouty, 
W. F., Ulrich, E. O., and Bassler, R. S., Silurian. Maryland Geol. 
Surv., 794 pp., 67 pls. 

Swartz, F. M. 
1929. The Helderberg Group of parts of West Virginia and Virginia. 

U.S. Geol. Surv., Prof. Paper 158-C, pp. 27-75, pls. 6-9. 
Termier, Henri, and Termier, Genevieve 

1975. Sedimentary behaviour and skeletal textures available in growth 
cycle analysis, pp. 89-102, in Rosenberg, G. D., and Runcorn, S. K., 
eds., Growth rhythms and the history of the earth’s rotation, Lon- 
don, 559 pp. 



SILURIAN STROMATOPOROIDS: STOCK 373 

Walker, K. R., and Alberstadt, L. P. 
1975. Ecological succession as an aspect of structure in fossil communi- 

ties. Paleobiol., vol. 1, No. 3, p. 238-257. 
Wilson, R. C. L. 

1966. Silica diagenesis in Upper Jurassic limestones of southern England. 
J. Sediment. Petrol., vol. 34, No. 4, pp. 1036-1049. 

Winchell, Alexander 
1867. Stromatoporoidae: Their structure and zoological affinities. Am. 

Assoc. Adv. Sci., Proc., vol. 15, pp. 91-99. 
Yabe, Hisakatsu, and Sugiyama, Toshio 

1930. On some Ordovician stromatoporoids from South Manchuria, North 
China and Chosen (Korea), with notes on two new European forms. 
Tohoku Daigaku, Sendai, Japan, Sci. Rep. ser. 2, geol., vol. 14, 
pp. 47-62, pls. 17-23. 

Yavorsky, V. i. 
1929. Siluriiskie Stromatoporoidea (Silurian stromatoporoids). Izv. Geol. 

kom., vol. 48, No. 1, pp. 77-114, pls. 5-12. 
1931. Nekotorye devouskie Stromatoporoidea iz okrain Kuznetskogo bas- 

seina, Urala i drugitkh mest. (Some Devonian stromatoporoids from 
the outskirts of the Kutznetsk Basin, the Ural and other localities). 
Izv. Vses. geologo-razved. obyed., vol. 50, No. 94, pp. 1287-1415, 
pls. 1-5. 

1947. Nekotorye paleozoiskie i mezozoiskie Hydrozoa, Tabulata i Algae. 
(On some Paleozoic and Mesozoic Hydrozoa, Tabulata and algae). 
Monogra. po Paleontol. SSSR, vol. 20, No. 1, 30 pp., 12 pls. 

1955. Stromatoporotdea Sovetskogo Soyuza, Pt. 1. Tr. Vses. nauchno- 
issled. (VSEGEI), geol. inst. minist. geo]. okhr. nedr., nov. ser., vol. 
8, 173 pp., 89 pls. 

1961. Stromatoporoidea Sovetskogo Soyuza, Pt. 3. Tr. Vses. nauchno- 
issled. (VSEGEI), geol. inst. minist. geol. okhr. nedr., nov. ser., 
vol. 44, 144 pp., 38 pls. 

1963. Stromatoporoidea Sovetskogo Soyuza, Pt. 4. Tr. Vses. nauchno- 
issled. (VSEGEI), geol. inst. minist. geol. okhr. nedr., nov. ser., 
vol. 87, 160 pp., 31 pls. 

1967. Stromatoporoidea Sovetskogo Soyuza, Pt. 5. Tr. Vses. nauchno- 
issled. (VSEGEI), geol. inst. minist. geol. okhr. nedr., nov. ser., 
vol. 148, 119 pp., 29 pls. 

Zukalova, Viasta 
1971. Stromatoporoidea from the Middle and Upper Devonian of the 

Moravian Karst. Ustted. Ustay. Geol., Akad. naklad. Ceskoslo- 
venské Rozpr., vol. 37, 143 pp., 40 pls. 

PLATES 



BuLLeETIN 308 374 

"(
6 

Ai
pe

oo
y 

‘x
aq

ui
ay

] 
O9

sE
ID

 
‘9
-b
 

“S
BI
Y)
 

OS
X 

‘£
-2
60
8+
2 

W
N
S
)
D
 

‘[
!e
ie
p 

19
38

01
3 

S
u
r
m
o
y
s
 

u
o
r
o
a
s
 

[
B
O
H
I
I
A
 

“9
 

{
O
L
X
 

‘I
-Z

60
8t

Z 
I
N
N
S
 

‘s
as
sa
o 

-o
1d
 

pu
e 

si
ej

ji
d 

pu
no

i 
Su

rm
Mo

ys
 

uo
no

es
 

j
e
n
u
a
s
u
e
}
 

“¢
 

{
o
1
X
 

‘¢
-7

60
8t

Z 
IW
WN
SO
A 

‘s
as

sa
o0

id
 

[B
Ip

ed
 

ie
pn
Sa
ii
t 

pu
e 

si
vj
ji
d 

Su
o,
 

S
u
r
m
o
y
s
 

uo
ns

as
 

[e
oa
n1
9a
 

“p
 

:a
dA
jo
dA
zy
 

c
g
E
g
 

SO
T 

R 
E
R
R
 

e 
e
e
e
 

e 
ee

e 
ee

e 
ee
 

ee
 

ee
 

ee
e 

H
E
E
 

EE
E 

H 
Ee
 

eH
 

es
se
 

e
e
e
e
e
®
 

(
8
6
9
6
1
 

‘
e
A
e
y
s
u
o
[
A
e
A
0
s
0
g
)
 

w
i
n
o
i
u
s
 

B
U
W
I
O
1
4
S
O
J
D
9
]
q
 

‘
O
-
F
 

“(
ET

 
AW

pe
oo

T 
“r

aq
ui

ay
y 

|[
PY
S9
1G
0D
 

“E
-T
 

“s
BI
¥)
 

O
S
 

X
 

‘€
-6
80
8b
Z 

N
N
S
A
 

‘e
ur
ue
y 

sa
dd
n 

ay
} 

Ul
 

9U
OZ

 
UB

Ip
sa

UT
 

Iv
a[
d 

ay
} 

a}
J0
U 

‘f
si
ei
jI
d 

pu
e 

[v
I1

a}
eU

I 
[e
Ja
[a
ys
 

JO
Rd
WI
OD
 

Bu
r 

-M
OY

S 
WO
ID
IS
 

[B
ON
AI
A 

“€
 

SO
TX

 
“f

-6
80

8t
7 

IW
NS

N 
‘S

ie
i[

id
 

pu
no
s 

‘a
ja

19
8s

1p
 

Su
rm

oy
s 

uo
Hj

oa
s 

[B
Hu
ad
uE
} 

"2
 

FO
TX

 
‘€
-6
80
8t
Z 

I
W
N
S
Q
 

‘2
eu
IW
e]
 

JU
ad
e{
[p
e 

ua
aM

ja
q 

si
e]
 

-[
Id

 
ay
t[
-p
or
 

Q
i
o
y
s
 

pu
ke
 

ds
eu
Iw
We
] 

s
n
o
n
u
U
O
D
 

S
u
I
M
O
Y
s
 

U
O
T
I
a
S
 

[
e
I
T
I
I
A
 

“[
 

:a
dA
JO
LO
P]
 

z
e
e
 

P
O
R
T
O
 

H
O
R
E
 

O
E
E
 

E
E
E
 

E 
H
E
H
E
H
E
 

EE
E 

EE
E 

H
E
H
E
 

EH
H 

EE
E 

H
E
H
E
H
E
 

EE
E 

H
E
H
E
H
E
 

EE
E 

H
E
H
E
 

E 
EE
S 

‘
d
s
 

‘
U
 

w
i
n
j
o
!
A
U
O
.
O
p
n
a
s
d
 

B
W
I
O
A
J
S
O
J
I
I
N
S
 

(
e
-
T
 

o
d
e
g
 

a
i
n
s
i
 

(
w
w
 

¢*
( 

sa
lv
os
 

[|
 

V
)
 

6
b
 

A
L
V
I
d
 

A
O
 

N
O
I
L
V
N
V
1
d
x
¥
 



PLATE 49 BuLu. AMER. PALEONT., VOL. 76 

" 4 “
a
 

a
 

e
e
 



PLATE 50 BuLL. AMER. PALEONT., VOL. 76 

S
 

5 i
p
:
 

teed 
ee 

23 
~ 

Fok 
T
e
s
)
 

ay 
.. 

D y
i
 

rae 
:
 

Sal 
i k
e
 

py 
P
y
 

i
}
 

a
 

of 
a
e
 

‘ 
4 

S 
: 

p
a
 

: 

x
 

‘ 
2
 

:
 

i 
t
s
 

O
F
 ht

? 
® 

Ms vA 



375 Stock SILURIAN STROMATOPOROIDS 

"(6 
AipBooT 

‘Taquisy, 
OISEID 

“9-§ 
“SBIq) 

OLX 
‘Z-L608bZ 

W
N
S
O
 

‘eztyionse 
Suryouesq 

A[snowojoyosip 
pue 

sieyjid 
sepNotwWIIA 

B
u
r
m
o
y
s
 

u
o
o
I
s
 

[
e
N
u
a
s
u
e
y
 

“9 
{
O
T
 X
 

1-£608+2 
I
W
N
S
Q
 

‘P4njonAjso1DeW 
Ie[NSaII1 

S
u
r
M
o
y
s
 

uonsvas 
[eoIIaA 

*¢ 
:adAyodATY] 

6
&
E
 

eee eeerenecesescneseerees 
Oem 

eee eeneeeeeeeneeesesnresssensessesenssssenens 
9
9
6
1
 

‘
I
0
J
S
O
N
 
1
4
3
4
9
q
 

e
P
1
o
d
o
j
e
w
i
o
s
s
s
 

‘
9
-
C
 

"(
Et
 

AN
eo

oT
 

“r
aq

ui
sy

y 
[P
y 

-8
91

q0
D 

‘b
-£
 

‘S
8I
Y)
 

O
L
X
 

‘Z
-9

60
8t

Z 
I
N
N
S
D
 

‘8
Z1
yt
o1
js
e 

ue
 

pu
e 

si
ei
[i
d 

r
e
p
n
o
r
u
i
3
a
 

p
e
o
e
d
s
-
A
j
a
p
i
M
 

‘y
or

y}
 

S
u
r
M
o
y
s
 

wo
rd

as
 

[
e
y
u
s
s
u
e
}
 

‘p
 

{
O
L
X
 

‘E
-9
60
8t
Z 

I
N
N
S
 

‘2
10
3 

-
O
N
I
}
S
O
I
O
V
W
 

Ie
[N

sa
ii

t 
p
a
o
e
d
s
-
A
[
a
p
i
M
 

‘y
or

y}
 

Su
UI
MO
YS
 

uU
oN
da
s 

[e
oN
AI
A 

*¢
 

:a
dA
jJ
od
AT
Y 

*(
Aj

un
oD

d 
st
1e
yo
ys
s 

s
e
q
u
e
n
 

Ti
et

s2
19

°D
) 

eg
 

Sh
ia

) 
O
L
X
 

‘0
@8

9 
W
S
A
N
 

‘u
on
de
s 

[B
on
Ia
A 

*Z
 

:a
dA
JO
[O
F]
 

L
E
s
 

P
O
R
 

R
 

H
e
 

He
 

e
e
e
 

E
E
E
 

e 
ee
 

EE
E 

E
E
E
 

e
e
e
 

E
E
E
e
e
E
e
 

P
O
O
R
 

Oe
 

m
e
e
e
 

e
e
e
e
 

r
e
e
s
e
 

e
e
e
e
s
e
e
e
e
e
e
s
e
e
e
e
e
 

6
0
6
1
 

‘
s
y
l
e
d
 

1
a
y
4
e
]
d
 

e
1
o
d
o
j
p
e
w
i
o
a
j
s
 

‘
P
-
 

Z
 

*(
6 

A
i
[
e
o
o
T
 

‘
t
a
q
u
a
y
y
 

o
d
s
e
[
H
 

‘T
 

“B
tL

J)
 

O
S
X
 

‘T
-2

60
8+

2 
W
N
S
Q
A
 

[
l
e
a
p
 

19
}¥
e1
3 

Su
iI
mo
ys
 

uo
No

as
 

[
e
n
U
e
s
u
e
 

*[
 

:a
dA

jo
dA

z]
 

c
e
e
 

PO
O 

e 
or

e 
r re
re
 

re
as
se
ss
 

e
e
e
r
c
e
r
e
e
e
s
e
a
e
s
e
e
e
n
e
 

e
e
e
 

e
r
e
e
e
e
c
e
e
e
 

(
®
6
9
6
T
 

‘
p
A
e
y
S
u
d
T
A
e
A
O
S
O
g
)
 

w
i
n
d
i
W
 

P
U
I
O
1
J
S
O
J
I
I
]
 

q
 

T
t
 

as
de
g 

aI
ns
iy
 

(wu ¢°Q sa[eos I] VY) 

0S
 

AL
VI
gd
 

dO
 

N
O
I
L
V
N
V
1
d
x
q
 



BuLLeETIN 308 376 

*(¢ 
A
i
p
e
o
o
T
 

‘1aquisyy 
oose[y ‘9 

“BIY) 
O
L
X
 

‘I-ZOI8bZ 
I
N
N
S
 

‘Winajsous0d 
ay} 
UIYJIM 
s[etauTW 
J
U
a
U
I
a
D
e
[
 

dat 
JO 

UOIsnjoUT 
0} 

aNnp 
aie 

syoads 
y
e
p
 

fovurwe] 
UsAasS 

se 
A
U
B
W
 

Se 
SUIpPUaosUe.} 

sie[iId 
May 
eB pue 
‘d9eUTWIe] 
snonuTj}U0D 
S
u
I
M
o
y
s
 

uUoT}IeS 
[
B
I
I
a
A
 

“9 
:adAJodATT 

“(AunoD 
streyoysg 

‘raquiayl 
[[!JS91q0D 

‘s-b 
“SSIq) 

OLX 
“TS8 

ePus 
‘1789 

W
S
A
N
 

‘uorjoas 
[BI}UASUE} 

“¢ 
{
O
L
X
 

‘TS8 
A
P
S
 

‘TZ89 
J
A
S
A
N
 

‘Worjoas 
[
B
o
I
a
A
 

“4 
:adAj0}09T 

€
P
E
 

O
O
O
 

e Hemme 
eee 
Hee 
eee 
e eee 
eee 
e
e
e
 

eeeaes 
tsetse 
s
u
s
s
s
e
s
s
e
s
e
e
s
e
n
s
e
s
 

(
Z
S
8
T
 

1
8
H
)
 

w
i
n
y
e
|
j
a
y
s
u
o
d
 

P
W
I
O
A
J
S
O
J
a
|
[
e
4
e
d
 

‘
O
-
F
 

“(EE 
AWeooT 

“raquayy 
[[PYS2Tq0D 

‘E-Z 
“SBIY) 

OLX 
‘Z-8608t72 

INNSA 
‘Bz1y10138e 

ue 
SuImMoys 

uoTDes 
[
B
N
U
a
s
U
E
}
 

“g¢ 
S
O
T
 

‘1-8608tZ 
I
W
N
S
Q
 

‘seqn} 
[eprooz 

-
o
p
n
a
s
d
 

pue 
sivjid 

‘avuluie, 
ie[nda111 

SurmMoys 
uonoas 

[evonIaA 
*gZ 

:adAjo[OHY 
I
f
e
 

SO 
eee 

e eee 
e rene 

ee 
esnseenessssseseseseteseseeee 

sess 
sneessseeessesesesesesesess 

‘
d
s
 

‘
U
l
 
e
9
1
4
,
U
9
9
U
0
9
0
a
 

P
1
O
d
O
J
e
U
W
I
O
A
L
S
 

'
C
-
%
 

(6 
AyeooT 

‘raquiayy 
oose[y 

‘T “317) 
0
S
 

‘Z-L608+Z 
I
N
N
S
)
 

‘saie[d-3sh0 
M
o
y
 

& 
pure 

‘sjeuRd 
[BZIYyIO1Se 

‘saqn} 
[BpIooz 

-opnoasd 
‘[el19}eU 

[B}I[AYxS 
9
}
B
[
N
O
I
I
O
I
O
I
W
 
S
U
I
M
O
Y
S
 

UOT}aS 
[
e
U
A
a
d
U
R
}
 

“T 
:adAjodAFYT 

6
g
 

P
O
M
O
C
 

OHH 
OH 

H
H
O
 

HEHE 
O
E
E
 

E O
E
E
 
H
E
H
E
H
E
 

HEE 
EEE 

E E
E
E
 

ESEH 
SESH 

EES 
E EEE 

E EES 
E
H
E
E
E
S
 
9
9
6
1
 
*
1
0
}
S
O
N
 
1
1
a
 
4
o
q
 
P
A
O
d
O
J
E
W
I
O
A
L
S
 

a
T
 

a
d
e
 

a
n
a
l
y
 

(wu ¢°Q sa[eos |[V) 

1§ ALVIg 40 NOILVNV1dXq 



PLATE 51 Buti. AMER. PALEONT., VOL. 76 

rey 
bd te ‘ f= 

4 r fs By ay 

+f 
2d 



PLATE 52 VOL. 76 Buu. AMER. PALEONT., 

R
e
 

eR 
cer 
P
N
 

a 



377 STOCK SILURIAN STROMATOPOROIDS 

“(EE AWpBooT “aqua [[PIS21qoD ‘9-s 

‘s3Iq) 

OLX 

‘Z-8018bZ 

INNS 

‘setod 

Suturejuos 

avuruel 

ayt[-}aays 

pue 

sieyyid 

punor 

AjiepnNSa111 

Surmoys 

uonyoas 

penuasuey 

9 

{OLX 

‘T-S0L8tZ 

WNSA 

‘saelid 

pesodiadns-uou 

pue 

avurme, 

snonunuos 

Surmoys 

uonoas 

[eonsaa 

*¢ 

:adAjodAq] 

cg 

SCORE 

HH 

OER 

EERE 

HEHEHE 

HEHEHE 

EEE 

HEE 

EEE 

EE 

EO 

HEHEHE 

EEE 

ES 

(1G6IL 

“UIUTGeIY) 

windimoyeBney 

PWOAfSOJa]je41ed 

“(
ST

 
Ap

eo
oT

 
‘r
aq
ui
ay
Ay
 

[I
PY

S7
1q

0D
 

‘t
-Z
 

‘s
B1

qQ
) 

OL
X 

‘Z
-+

O1
8b

Z 
IW
WN
SA
 

‘v
ur

wm
ey

 
dY
l[
-J
ao
ys
 

Su
yn

ey
np

un
 

pu
e 

si
vj
ij
id
 

pu
no
r 

Aj
[i

vj
nZ

a1
11

 
BS

ur
mo

ys
 

uo
yo

as
 

[e
yu
as
d 

-U
E}
 

“b
h 

O
L
X
 

‘T
-4
01
8t
Z 

I
N
N
S
 

‘
a
e
u
r
m
e
]
 

aa
ja
my
} 

se
 

A
u
e
u
 

se
 

y
s
n
o
r
y
)
 

p
a
s
o
d
i
a
d
n
s
 

s
e
i
d
 

S
u
r
M
o
y
s
 

uo
ro

as
 

[e
on
d9
aa
 

“¢
 

S
O
S
X
 

‘T
-+

01
8t

Z 
W
N
S
Q
 

‘s
ae
[d
-3
sh
o 

J
u
e
p
u
n
q
e
 

9J
0U

 
 F
II
NJ
ON
.A
JS
OI
DI
U 

A}
¥[
NI
VI
IO
IO
IU
 

S
u
I
M
O
Y
s
 

uU
oT

}I
as

 
[
B
O
I
A
A
 

“Z
z 

{(
¢g

 
A
I
P
B
I
O
T
 

‘T
aq

ui
ay

y 
Oo

se
[y

 
‘T

 
“B
Iy
) 

O
L
X
 

‘Z
-Z
OT
8t
Z 

W
N
S
Q
 

‘s
ar

od
 

Aq
 

pa
je

so
zs

ad
 

sj
aa

ys
 

Ie
ur

me
] 

pu
e 

si
ei
ji
d 

pu
no
r 

Aj
ie
pn
sa
ti
t 

S
u
r
m
o
y
s
 

uo
rn
oa
s 

[
e
y
u
a
s
u
e
}
 

*[
 

:s
ad
kj
od
Az
yY
 

E
P
s
 

P
O
O
H
 

E 
H
E
H
E
 

H
E
H
E
H
E
 

HE
 

E
E
E
E
E
E
E
E
E
E
R
E
 

E
E
E
 

EE
 

H
E
H
E
H
E
H
E
S
E
 

S
E
S
E
 

S
E
S
E
 

S
E
E
 

ES
 

(
Z
S
8
T
 

T
T
@
H
)
 

w
i
n
e
}
 

j
a
z
S
u
o
d
 

P
W
I
O
A
J
S
O
J
a
|
J
e
4
e
d
 

a
s
e
g
 

(
w
w
 

¢°
9 

sa
ye
os
 

I
V
)
 

c
S
 

A
L
V
I
d
 

A
O
 

N
O
I
L
V
N
V
1
d
X
Y
]
 

t
T
 

a
i
n
s
i
 

y
 



BuLLeETIN 308 78 

“(
EL
 

AN
BI

OT
 

“r
aq
ui
ay
 

[I
P{
S9
1G
0D
 

‘9
-b
 

“S
BI

T)
 

OL
X 

‘€
-L

O1
8+

Z 
W
N
S
Q
 

‘e
zt

yi
oi

1j
se

 
ue
 

pu
e 

si
ey
pi
d 

sr
ep
no
rm
sa
a 

Su
IM

Oo
Ys

 
Uo

TI
es

 
[e

yU
as

uU
e}

 
“9
 

‘
O
L
X
 

‘
I
-
Z
0
I
8
+
Z
 

W
N
S
O
 

‘
Q
B
U
I
W
E
[
O
I
N
I
W
 

A
v
[
N
d
a
1
 

‘
s
n
o
n
u
n
u
o
s
 

S
u
I
M
o
Y
s
 

Uo
T}
II
s 

[B
ON

Ia
A 

“¢
 

S
O
S
 

X
 

‘T
-L

OI
8b

2 
I
W
N
S
 

‘e
eu

TW
E[

OI
DI

W 
s
n
o
n
u
N
U
O
D
 

Ua
aM

ja
q 

pa
do
la
Aa
p 

av
ul
wM
e,
 

pu
e 

si
vi

ji
d 

ie
pn
Sa
ii
1 

p
a
j
e
w
e
s
j
e
w
e
 

S
u
r
m
o
y
s
 

uo
yd

as
 

[w
on
s9
A 

“p
 

:a
dA
jo
dA
Py
 

8
h
 

P
P
P
 

e
e
e
 

e
e
e
 

T
e
e
r
 

e
e
r
 

e
r
r
r
 

e
r
r
r
 

e
r
e
 

e
e
e
 

e
e
e
 

e
e
 

(
L
O
8
T
 

‘
u
a
s
o
y
)
 

w
i
n
s
i
d
A
y
 

B
W
I
O
A
J
S
O
J
a
|
J
e
4
e
d
 

‘
O
P
 

"(
> 

AI
pe
o0
T 

‘r
aq

ui
ay

y 
O
o
S
e
[
)
 

‘E
-T
 

‘S
8I

q)
 

O
S
X
 

‘T
-6

01
8b

2 
W
N
S
O
 

‘Q
AI

NJ
IN

AJ
SO

IN
IW

 
9
J
B
[
N
I
V
I
I
O
I
N
I
W
 

Bu
r 

~M
OY
S 

WO
TD

E8
 

[
B
O
I
A
 

“€
 

O
L
X
 

‘Z
-6
01
8b
2 

IN
NS
) 

‘s
at
od
 

yi
m 

ae
vu
rm
ey
 

ay
r-
ja
9y
s 

pu
e 

si
ei

ji
d 

p
u
n
o
r
 

Aj
ie
[n
sa
ii
r 

S
u
r
m
o
y
s
 

uo
ys

as
 

[
e
n
u
a
s
u
e
)
 

-z
 

{
O
L
X
 

‘T
-6
01
8+
tZ
 

W
N
S
)
 

‘u
ui

nj
oo

 
[e

zr
y1

01
js

e 
ue
 

oy
ur

 
pa
so
di
ad
ns
 

pu
e 

sa
ue
jd
 

ie
ur

ur
e]

 
uo
 

pa
do

ja
aa

p 
ee
ZI
YI
ON
sS
e 

pu
e 

IE
UT
WI
E,
 

s
N
o
n
u
j
U
O
D
 

B
u
r
m
o
y
s
 

uo
yo
sa
s 

[v
IN

nI
dA

 
“[

 
:a
dA
Jo
dA
TY
 

I
c
e
 

We
nn
 

ee
e 

e se
re
 

ee
ee
ee
es
en
es
sa
ss
ee
ss
ea
ss
ae
se
ns
sn
es
en
es
s 

(
I
¢
6
I
 

‘
u
I
U
T
q
e
I
y
)
 

w
i
n
o
i
w
o
j
s
e
b
n
e
y
x
 

P
W
o
s
s
s
o
j
a
y
j
e
s
e
d
 

‘
E
-
T
 

a
3
e
g
 

oi
ns
iy
 

(
w
u
 

¢*
0 

Sa
ye

os
 

[[
V)
 

€$
 

FL
VI
q 

40
 

NO
IL

VN
V1

dx
Xq

 



PLATE 53 BuLu. AMER. PALEONT., VOL. 76 



Buuu. AMER. PALEONT., VOL. 76 PLATE 54 

ve ee FS 

a8 Bales * ¥ Q 



309 Stock SILURIAN STROMATOPOROIDS 

“(
81
 

Ai
pe
oo
y 

‘r
aq

ui
ay

y 
[[
!Y
82
1G
0D
 

*s
 

“B
Iq
) 

O
L
X
 

‘Z
-Z
11
8b
Z 

W
N
S
O
A
 

‘Q
BZ
IY
IO
NS
E 

II
UI

Z 
Su
rl
ur
ej
uo
D 

ja
ys

 
v
u
e
,
 

e 
oy

u 
Bu
rp
es
d 

4y
za
] 

ay
} 

uo
 

sj
eu
eo
 

[B
@Z

1y
10

1j
se

 
pu
e 

si
ej

ji
d 

pu
no
r 

Aj
ie
pn
Sa
r1
11
 

S
u
r
m
o
y
s
 

uo
yo
as
 

[
e
y
u
a
s
u
e
}
 

*¢
 

:a
dA
jo
dA
yy
 

: 
"(
¢ 

A
i
[
e
o
o
T
 

‘1
a9
qu
ia
y 

Od
sE

[D
 

‘b
-T
 

“s
BI
Q)
 

O
S
X
 

‘Z
-O
LL
8t
z 

W
N
S
f
Q
 

‘s
ie
i[
id
 

us
am
Mj
oq
 

,s
as
sa
o0
id
-[
er
pe
s,
, 

pu
e 

ai
nj

on
sj

so
11

W 
9}
 

B[
NI
NI
1O
IO
TW
 

S
u
r
m
o
y
s
 

uo
no
as
 

[e
nu
as
ue
y 

“b
 

£
0
9
X
 

‘T
-0
11
8b
z 

W
N
S
A
 

‘P
AN

II
NA

YS
OI

NU
W 

9}
B[

 
N
I
I
 

-O
1N
TU
 

S
U
I
M
O
Y
S
 

UO
TJ
Ia
S 

[w
ON
Ia
A 

“¢
 

{O
LX

 
‘Z
-O
LT
8+
Z 

W
N
S
A
 

‘s
ie
j[
id
 

re
pn
or
ur
13
a 

pu
e 

pu
no
r 

yo
ry
} 

S
u
r
M
o
y
s
 

uo
no
as
 

[
e
y
u
a
s
u
e
}
 

*z
 

{
O
L
X
 

‘T
-O

LI
8b

zZ
 

W
N
S
Q
 

‘s
ie

{[
td

 
pe
so
di
ad
ns
 

pu
e 

ae
ur
wu
ey
, 

s
n
o
n
u
y
u
o
s
 

yo
ry
3 

S
u
r
m
o
y
s
 

uo
no
as
 

[
B
o
I
a
A
 

*~T
 

:a
dA
jo
;o
FT
 

c
e
c
e
 

P
O
O
R
 

e
w
e
 

me
 

se
te
 

e
e
e
 

ee
e 

ED
 

EE
E 

EE
e 

E
H
H
 

EE
E 

EE
HE
 

H
E
H
E
H
E
 

HE
SS
 

SE
ES
 

SE
ES
 

E
O
H
e
e
e
s
e
s
e
s
E
e
e
 

‘
d
s
 

‘
U
 

a
s
u
s
j
n
o
p
u
o
d
 

P
W
I
O
A
J
S
O
J
a
;
[
e
4
e
d
 

‘
C
-
T
 

a
d
e
 

ai
ns
1y
 

(
W
w
 

¢'
Q 

S
a
[
e
o
s
 

l
v
)
 

+$
 

FL
VI
g 

dO
 

N
O
I
L
Y
N
V
1
d
x
q
 



BULLETIN 308 380 

“(
oT
 

A
e
I
O
T
 

‘r
aq
ui
ay
y 

[[
ry
sa
[q
op
 

9-
€ 

‘S
BI
N)
 

O
S
X
 

‘Z
-b
I1
8b
z 

W
N
S
Q
 

‘s
as
sa
o0
id
 

[e
rp
er
 

pu
e 

S
1
e
[
[
i
d
o
1
1
u
 

S
u
r
M
o
y
s
 

uo
lj
oa
s 

[
e
N
U
a
d
u
e
}
 

“9
 

0
5
x
 

‘T
-b
11
8b
z 

W
N
S
Q
 

‘s
ie
{[
id
or
s1
m 

pu
e 

sa
ss
as
0i
1d
 

[B
Ip
es
 

pe
us
i|
e-
uo
u 

‘a
ev
ur
me
jo
ri
u 

S
u
r
m
o
y
s
 

UO
T}
IO
S 

[B
ON
II
A 

“¢
 

[
O
L
X
 

‘Z
-b
11
8t
2 

I
W
N
S
O
 

‘E
ZI
YI
ON
se
 

UB
 

JO
U 

SI
 

JY
sI
I 

a
M
O
]
 

UL
 

U
I
a
e
d
 

OY
N-
IE
IS
 

YI
Lp
 

S[
er
ia
je
u 

[e
aj
ay
s 

S
B
[
N
I
V
I
I
O
I
N
I
U
 

JO
 

s
s
 

S
u
r
m
o
y
s
 

uo
no
as
 

je
yu
ss
ue
) 

-p
 

S
o
,
 

X
 

‘T
-P
LI
8t
Z 

W
N
S
O
A
 

‘
[
B
L
a
}
B
U
 

[e
Ja
[a
yx
s 

9
}
e
[
N
I
V
a
I
0
I
N
1
U
 

JO
 

SS
eW
 

Su
rI
Mo
ys
 

uo
Nd
as
 

[
e
o
A
I
A
 

“¢
 

:a
dA
jo
dA
yy
 

*(
Ay
un
oD
 

ar
re
yo
ys
g 

“‘
Ta
qu
ia
yy
 

[[
Ey
sa
qq
og
 

‘Z
 

“B
1q
) 

O
L
X
 

‘Z
18
9 

W
S
A
N
 

‘u
on
sa
s 

[e
on
sa
a 

Zz
 

: 
ad
A}
O[
OT
]T
 

0
9
g
 

O
O
O
O
 

OD
 

e
e
r
o
r
e
r
e
r
s
c
v
e
c
e
s
e
s
e
e
e
s
c
e
e
s
e
s
c
c
e
s
s
e
e
c
e
c
e
c
e
c
e
c
e
c
c
e
c
c
c
o
e
e
c
e
s
o
c
e
 

(
6
0
6
1
 

‘
s
y
i
e
d
)
 

w
I
N
W
I
S
s
s
I
N
U
u
s
s
 

P
w
o
j
j
s
e
s
u
a
g
 

“(
81
 

Ay
pe
oo
y 

“r
aq
ui
ay
 

[1
48
91
40
9 

‘T
 

St
y)
 

OL
X 

‘T
-Z
11
8b
zZ
 

IW
NS
Q 

‘s
ou
oz
 

T
e
u
l
W
e
]
 

UT
 

Sa
ti
a[
je
d 

Jo
 

J
u
a
w
u
d
o
j
a
a
a
p
 

B
u
r
d
a
e
a
 

S
U
I
M
O
Y
S
 

W
O
K
S
 

[B
IA
VI
A 

*T
 

:a
dA
jo
dA
yy
 

c
c
E
 

D
O
O
O
A
 

OP
 

OE
E 

SO
OO
 

OC
 

Ae
r 

o
v
e
c
c
e
s
o
e
e
s
e
e
D
e
s
a
n
o
s
o
c
c
c
o
e
e
e
c
e
s
e
c
e
c
a
c
o
c
o
e
t
a
p
a
c
e
c
e
c
e
n
b
o
s
 

‘
d
s
 

‘
U
 

a
s
u
a
j
n
o
p
u
o
s
 

e
w
o
s
j
s
o
j
a
y
j
e
i
e
g
d
 

a
d
e
g
 

(
W
w
 

¢‘
9 

s
a
[
B
o
s
 

[
|
V
)
 

$
$
 

AL
VT
Iq
d 

4
0
 

N
O
I
L
V
N
V
 

1
d
X
 

J
 



PLATE 55 BuLu. AMER. PALEONT., VOL. 76 

tow 

T
e
e
 

a
n
s
 

x 
’ 

: 
a
r
t
e
 

ts) e
a
e
 

¥ 
> 

r
e
 

t
s
e
 

any 
sae 

Sate 
CN 

ea 
TN 

a 
ie 

€ 
om 

- 

a
h
a
 
B
i
k
e
r
s
 

bids 
a
t
s
 

R
e
?
 

H
N
 

ve 

a
e
 

Mik 



Buu. AMER. PALEONT., VOL. 76 PLATE 56 



381 Stock SILURIAN STROMATOPOROIDS 

"(81 
ApeooT 

‘TaqUIDJAT 
[[PIS91GOD 

‘9-§ 
‘SSIq) 

OSX 
‘T-ZIT8bZ 

WNSOD 
« SUIS, 

[BOHI9A 
pue 

Satio[[Vs 
[[euIs 

B
u
r
m
o
y
s
 

uoysas 
[
V
I
I
A
 

"9 
+ O
L
X
 

‘T-LT18+Z 
W
N
S
Q
 

‘Settalles 

[[BUIs 
JO 

S9UOZ 
IBUIWIL] 

BSUIMOYS 
UOTIIS 

[BINIIA 
*¢ 

£(¢ 
A
y
p
e
o
o
T
 

‘1aquisyy 
Oose]y 

‘4-7 
‘sdtq) 

O
S
X
 

‘Z-STI8bZ 
I
N
S
 

‘sessaooid 
[erpet 

pue 
sie[[idoro1u 

S
u
r
m
o
y
s
 

uotjoas 
[eNuadue} 

“b 
$
0
S
X
 

“T-STI8te 
I
N
N
S
O
 

‘sie[[Ido11W 
pUe 

I
B
U
T
W
E
[
O
I
N
I
W
 

IP] 

-ndaii1 
S
u
I
M
O
Y
s
 
W
O
N
a
S
 

[BONAIA 
“¢ 

!
O
L
X
 

‘7-STI8b2 
W
N
S
D
 

‘QVZIYAOIJSE 
JUILF 

FO 

j
u
s
w
d
o
j
a
a
a
p
 

fo 
auoz 

AvUIWE] 
B 
Y
I
M
 

JUaploUrOD 
st 

S
u
r
 
W
B
 

{]el1azBUL 
[BJ[Iys 

9JE[NIVIIOIONU 
FO 

SSPUL 
BuUIMOYS 

UOTJIS 
j
e
u
o
d
u
e
}
 

"7 
:
O
1
X
 

‘T-STI8tZ 
I
W
N
S
N
 

(eL1ajJVW 
[BJI[IYS 

9
e
[
N
I
V
I
I
O
I
O
I
W
 

FO 
sseul 

S
U
I
M
O
Y
S
 
U
O
I
I
S
 

[VIBAIA 
“T 

:sadAjodApy] 

1
9
g
 

P
T
T
T
T
T
T
T
I
T
I
P
I
T
 
T
T
 

(
6
2
6
1
 
‘
A
Y
S
I
O
A
R
 
J
)
 
u
i
n
s
i
x
e
d
 
e
w
o
j
j
s
e
s
u
9
g
 

‘
O
-
T
 

a
d
e
d
 

(miu 
¢°0 

sajeos 
|TV) 

9¢$ 
A
L
V
I
q
d
 

d
O
 
N
O
I
L
V
N
V
1
d
X
Y
 

a
i
n
s
i
 y
 



INDEX 

NUMBER 308 

Note: Page numbers in light face; plate numbers in bold face type. 

A 

Actinodictyon Parks = ee ee 
Aletinostroma. »Nicholson) 222 eee 329, 334, 359, 360 

A. intertextum Nicholson ————_._____._ _§ > eS 25334: 
A. tenuissimum Parks 22 ee 

Actinostromella Bochnke @ = = + 3 EEE __330, 337, 360 
Akron Dolomite, 2 Se eee 302, 303 
Alberstadt. jib) 240 ae a 8 eee 315; 375418 
amit, Stromatopora 2 ee) EE EE Eee 342 
Ammnestostroma, Bogoyavlenskaya 2 eee 337, 
Anostylostnomasharks, Saat 0 Fe eee 329) 331355 

As,convicium (Navorsky) © 288 2 332,555 
AN Genet (Ginty)) FE ———————e—e Ba535 

Appalachiange asin ge es ee eee 299, 306, 314, 321, 325, 365 
Appalachian ‘Province’ == se.) ee eee ee 
Ardennes De ot eee ie 15 
astroites: 2D CASaSIT ONG. —— oO eee __361, 363 
astroites, Stromatopora 22 = EEE 359 
astrorhizae, 22 ee ee so eee 309 

B 

baillargensis, Stromatopora .. ©) = Eee 2337 
ban kee ee ee ee 315 
Barbados, Island! = 22 2 A SEE Eee Sas 
Bargatzky An =-2 Seer eee oe te. ee ee Eee 337,360 
Barnes, Ris). 2 se ee Eee pos. fi 
barrettieSyringostromay. on es Ee eee 298, 339 
basic’horizontal structuress ===. es ae 
basic:.vertical sstructures, === = 2 oe EEE Eee i 
bekkeri, Stromatopora 50, 51. 305, 3185320; 339-341 S51 
Berdan he Vy 2) 2 a ee EE Eee 301 
BEL nya. baa N ge ee ie oe eee 298, 299, 301, 305 
broht@rmig 2 re ews eee S=315 
biostrome: 222 = a ee a eee eee seen Hp IL 
Birkhead, Pp. Kee ae ie Oe ee ____346, 350, 363 
Boehnke, K. kK 2. eee SEES ee See 360 
Bogoyavlenskayani@ Vg 299, 305, 309-311, 328, 331, 333, 336, 337, 

343, 359, 360, 363 
Bolshakova ols. Ne se 299, 305, 328, 333, 334, 343, 354, 359 
borealis, *2Syringostromella, = we A eee eee 
Bouelk;) Bi ees ee Ee —————eeeeeee =305 
Boncor eA | eee eee 298, 299, 301, 305-307 
Bowebi2e he eee = 293) 500ns15 
Brindley sis Coca ee Eee 23325 
Broa Ghursta thi. ele eee EEE eee 316 
Broughton) 2 i.e ee eee eee Bek py 
BurgsvikB eds oe eee =—=305 

Cc 

Cambria nse trae eee 324 
Garnadiat\ 702 ee ee ee eee Saale 

New) Brunswick 93 2 EEE ————ee =—=325 

382 



COVED) a ac es wr ee eee 302 
OMAN : tes ie ae fe ee ee 307 

Niatapedita-lNemiscouata: S22 220-2 ee eee 299 
Rone DanireleBalesdesChaleurs. = — 2 ee eee eee 298 

ears estrega| gam Gre e e Ll 297 
GUGLE TIMMS TROT) AL OP.O 1 Cpe es se oe eee 399, 342 
CDOSHO,,  SHEOGPORDG, EOS aE a inte eee ey 330 
BEMEGNEH MEMESIULEIOOSIROGUG) 22k 6 2 ee eee 298 
hradwyickam Gas llpecerener ein So ee ee eee 298, 301-303 
Chan, Ge Je i ern 297, 302-304 
Clacha, |, JMib a 2ah ue oe re: 298, 302, 345 
GIAGRED IST ELOULALOD Of, gee 50.298, 299, 314, 337-339, 341, 345 
ie GOt GIA eaNCAN OLS ge Se ee eee 331 
Glathrodictyon Nicholson and’ Murie ee 309, 329, 331 

Cy QUEL TT ETE AEA % / Ra a a aE Se EN MN oN 331 
Go EDI SEER ONES 7 ee re, Bee A 333 
Capscidouilaminaniumn, Whaltina2 22 = 8 ee ee ee 332 
Gmnegiularem (ROSEN) pe ee OS ee oe 333 
(OPENUaUp IE mON(CStO 1) ee eee ee Se eee 331 

Cobleskill@elimestonem wes hoe eee eee 298 
Coeymrin sm HOnmati 0 nese tere wee es eee ee 298, 333, 365 
GOLGETILTLCO ESI OINLAIOp Of, Gaya 297, 305, 310, 336, 337, 341, 342, 365 
CODED AULT Oy, ESCED SEROUS 333 
comstellata, Stromatapora 2 1 I ee a eee eee 297-299 
constellatum, Parallelostroma — 51, 52.305, 309, 340, 342-348, 350, 351, 354, 358 
COMRECHIOIIMEA TOS IOSLTO TRC meres. ee A ns ny 6) i ee ee ee | 332) 333 
convictum, Clathrodictyon ————--- See een Aaah WN Ca he ae et eS, 331 
Coral lincmilinleston c.g es ee a ee ee eee 297, 302 
(CONS, AD gee a Aa 2 ees la a A i ed eee UE Vee 9 324 
Ctrl psa be kg ears Le Se ee eee 315 
Cystithalysites Tchernychey eS ES ee ee ee eo 301 

D 

Weckermlormation) eee BN 2 ont AOE Sn A 299, 304 
LO VGLAER ISOS, Tes UNG Fae, i |e ee RS aR ee 2976, 3118 
Diensastrotiaeblitge |) seme ee 309, 310, 330, 334, 351, 358-360, 363, 364 

OMENS ELOVEC SIN (IR OSCE) pees as te ee 361, 363 
Di pexnsum (Navorsky) 2. | 305, 314, 320, 334, 344, 355, 360-364 
Datpichtense™ (Bogoyavienskaya))) = <= 2 ss eee 363 
DEEP Ganlecu rem (Nia OTS icy) es co Ne ee os ores ee 361 
Deitenutssemum. (Parks) 55n ee 314, 320, 345, 358, 360-362, 364 

AETEGIEINMS TITUS. O SIT ONT Gat me mene a ee 356 
DOS MOSTBOTE CS OS Walk, yjc ee ee a= a ee ee 359, 360 
1 DIRT erYES Dy 1 RNA ee OY eg PL ns Ie 324 
Dip lgnto vida N CStOr, eee pate Be ew) ee aw Esmee S11 332 
dnestriense, Parallelostroma SE ee RR en i A 15 
1) Oo hii ame) pe ae ee see eer rm ee ee eee 316, 317 

E 

AGCIUIIACUGHY OTMNIESTO wena eatin s te On SBS ee ee eee 329 
Eke Beds = a tt Soe a ee ee 305 
Binal tay age Alera eet ieee ea aN I al he ee 315 
ENCHUS HIN Gg COCNOStE ag mene Sete. Sak re ee i ee ee 307 
EST aiid eee ene oe Rete ee 3 ee ee ee 324 
eoconcentrica, Stromatopora i 05318352 0Ns 4 s4 24565) 
TES C0 10 cage ma rN Pe on 299, 305, 306, 333 
VB OVROY ONS) xc ee re aT 299, 306 



F 

Perestromatopora Nays. yy eee ————————— 330, 337 
Barschbuchy Ne tite ee eee ee Shly/ 
Blige ee 330, 334, 337, 343, 359, 363 
Biizelsicaller bese ee ee ea 330, 334, 337, 343, 359 
Rrasntan 2 ee eee a ae ee 315 
Rul tae 2) ee ee 325 

G 

AS aM vey es) ae ee 307-309, 312-314, 327, 328, 358 
Gates Oy 2-2 BR a ee ee ee EE eee 325 
Ged inne) et oe ee ee ee ee eee eee 298, 300 
Gerronodictyon Bocoyavilenskayay es  ————————————— 329 
Gerrnonostroma Yavorsky, 22) 2. eee eee 329 
Girt Oh Ce Ln MON i a ce ie I ne 298, 333, 339, 365 
Goldfuss;7 Avis Se et ee ee ele eee 336, 341 
Goldring We ee See 298 
GOL AU RSE 52 sec eel ad a oe a ee 3125327. 
Gti err ee a ae ot 299, 305, 306 
Gr bynes WW = ee el eee 298, 302 
grinchukense, Parallelositroma’ 22 eee eee 354 

H 

CN —————————————————— 297, 327, 340, 342, 344, 345, 351 
Halysites is Chic esses EE —s meme 
Hlamra’Beds 225 220 a ee 305 
WEAF We) oC =) aryl fog Oe een eee ee 298, 300-302, 315-318,321-323, 326 
deViavr trv mes Wie ALD awe a ee 312, 327 
Plartnale el) Ay. Se 2 a ea ee 298, 300, 302 
IED ays Vc V fo eee ch a rr 318 
hemispherical (coenostea <= eee 307 
FLO Ate Geen: Met arin POR So as ln oes ok 298, 300, 315 
Honeoye Falls Formation — a es ee en. a 304 
MSOC pel oe S| aR EL 299, 307 

I 

intertextium. ACHUNOSIOING: = Peo oe 334 
Intexodictyon wi avorsky, 2. se 8 ee eee 329 
Le oe ee oe eee ae ee ee ee 345 
Tins Tau ch pee a ee se ee ee eee 325 
Inegulan COChOStea. en ee Eee 307, 317 

J 

WamiestadNe SP a ee 313 
WASPCTENSC) SULCLOSUTONUG = ae ee 331 
Jewell weAMOStVlOStr Oma) 2229s ee eee 333 
liphnson ss): Ga eee 306, 307 
WA SS 1G) es eee 324 

K 

Kiauipatumay ota ge) eet a Ee eee 305 
kaugotomicum, Parallelostroma __52,53.298, 299, 305, 309, 310, 314, 350, 351-355 
Kea mber eB al iseqccc ne ee ae ee 313, 331, 360 
Keyser Dimestones: a 299, 339 



JI GRIDER IMLS) OYE ee a an em se 229% 
NOD AN ETL a Ai epee een ee EE —————————eeeee 327, 332 
Genie n tance VV Cpe es eee ee ee ee 315 
Relovenee) eap ee a heme nn eae ee en eS 315-317 
Knox Group 
Copp eraerc a ep) Ol Orin ge eee meen eee ee ee ees 324 

L 

KabechasMilne=Edwardsiand Haimes- 2 ee eee 329 
eae @rochemhiorim att o 1p eg 2 eee 299 
Waa VELUGS GPaIS UOTE CEO D 1,0 wre Se he 342 
Tannin aan COGN OS tea been er ee ee ee 307 
ITPA Ota Ne Lah Eyer ne Se St he a et a 316, 365 
Vertrl carinii el capper anime renee nes San aE eae a Poe ee ee 309-310 
Mec ornip terme Usa pee ree eee 30:7, 308, 312535 sil. 327 
TPES Oval oie | eee Oe Sea oll dea ee Ge ee 334 
ILE NGONH CIA a ee ee ee 298, 306, 333, 363 
EOP LOSERGTI GN CIO 1S 0 Tgp aes ee eel ed 329 
NEG eve bpm Ragen ame Ame ea ee ee 3725 
mIUGwielmerriarnienismMimMestOMe ss site 28298: 
JESGCWOG | af ee a ee ee eee ee 298, 299, 304-307, 363 
Re a) ae |) eee eee ere ee ee ee 298 

M 

TUES CIET DY REIUS CMM EAL CLO SUOT! Cn aren ees en ee eee 346 
IV ac eee eee SE re ee ee ee ee ee eee 325 
Nialinovets kits Or iz nee eee 2 Se ee eee ==30)5 
mraveyense. anaiclostroma 22s 3) 8 8 ee eee 353 
PE OVEW IE) YING ac a a a a 5 a SP Se a OM Lon 308-309 
GG ILITLLNT] CHP LITED, SHIA CE GPO LS, ca ee a 330 
TELGERTOL LUN ELOTILGTOD Oia ee eck Ea mee oS Senet A eee 330 
Miamiiiismionnratio nesters Sa a ee ee ee eee 365 
Mian blemialllsixG7.0u pans ee fie ee eee 324 
ANY Afcanegyg] carr cl aerate eae nee TT TY Pn a SE ee Be 298, 299, 339 
Massachusetts ____ Sess ph tas i ee eae Rs rae NN GE el eo Ns ak 325 
mic, Plectosiroma 222s 49, 50. 305, 309, 310, 314, 318, 320, 335-336 
VR ASSIS YO ONY ca a ae re en ee ane 324 
DANTON EEE EY sm Pg ApS Ne Rs SA woe te Pei aren i 324 
NAOT ep eee eee eae (eee US 299; 305, 309, 327, 328, 331, 334, 337, 340, 

343, 346, 350, 353, 358, 359, 363 
TELE LEU CLTTULIUCLALUTIV LT UU CLOSET OTTUG) ee ee se 354 

N 

IN falta iy aa] etl ere eee eee ES ee en ee eee 324 
INCE SO crm Ee Ej ae ener aes creinee thee bn tere rec Hiethey Shae! Se A ee 315 
IN(EStOT eee eA ot oe men in Bs Se 299, 305, 327, 328, 331, 333, 337, 339, 343, 

346, 348, 350, 351, 353, 359, 360, 363 

Niewrllerseys Sap coe No sce Wi tl NU ge ee 299, 304 
New York 

PEND ESR eter ee Ne mS ER et ER on 299 
PN by ainy a © OLIT iy eee ae RO reset eae Re ae Se 298, 304 
Eitan ee ee 2 I a ope st en ee eee 299 
Cats kal eee ee er! 2 ee Se ee ee ee 302 
Cayuicam ltake eee nenamerinnre i SME att) oF) Se ee eee 302, 322, 323 
Chivtten ane ome Cec keeper eres ee rere eel eR 8 ee er ee ee 303 
Chittenans owl all sweeten a ee ee eee 304, 323 



INDEX 

New York 
(Glo Tes kcal ee a cD 
Gallupvillé . 2-2 Oe 
Glasco. ee ae TE 
Herkimer County, 2 eee 298 
1 (fea 01a] OF 0 | japan ee ee ee re 
Honeoye Falls). Eee 303 
Kingston! 2225. Se ee EE eee 300, 365 
Madison: (County = ee ————eeeeee 304 
Monroe County =... ee ee eee eee 304 
Qnondaga ‘County, 2 Ee eee 298 
Richtield(Springs ee ee 2303 
Rosendale. ee ee EEE 301 
Scholar tes ete es ee eee wae ee ee ee ee ee ee _344 
Schoharie County. 2 = ee 297, 298, 302, 304, 339, 345, 348, 361 
SY.LalCUS C eee ee ee ee eT ee eee _-302, 326 
Walbur ee Eee 300 

“Niagaraglimestone?, — 2 2 ae ee Eee 298 
Nidoaral River jas ty ti ee ee eee ==299''302 
Nigholsen, Fi Ate ese nw) eee oe et 310, 330, 334, 337, 339, 342, 356, 359 
North Carolina <2 20.. 2) EE eee =+325 
INorwialy; -e Sa ene Eee 316 
NYSM 

(New York State Museum collections) ——_____ 297, 327, 338, 339, 345, 348, 361 

ie) 

(Mein eS aes tel a —305 
Old Wrorldi Province es ee ee 306 
COTY ey ee YS ire NE [hc renee ea eee ee ne ar eee ee = 0G SIS 
Onondaga limestone, 2= === ee ee 324 
Onnatar Par ailelop OF Cee oe et 340 
Ouwachitarpb asin je ee ee 325 

P 

Bran Ketioys kayapa pepe cps er ee 305 
Rarallelopojappacatz hyper ee ee ee 330, 337, 358, 360 

PO TILGAL OWA OY Neg te ts eee eee ee ee __340 
Pi pulchrasGalloway, and St. Jean = 22 =e. een ae 

Parallelostnogtides NEStOlgs 309, 330, 337, 340, 342-344, 356, 358, 360, 362 
RP constellatum (tall) 922 51, 52.305, 309, 340, 342-348, 350, 351, 354, 358 
B anestiiemie iabini) 2 ee a ee 354 
TPES GEUCHIURE7ES 6.03 ONS Hick 0 yeh 354 
P. kaugatomicum (Riabinin) — 52, 53.298, 299, 305, 309, 310, 314, 350, 351-355 
Pan aAestermy Gens oath ee ee 346 
PMT AIMOURY CHSC al (Raa DTT) pee ee ==3'53 
JP RAITT DED, VON Koy7, 2354) 
P, Rondoulense Di spe oes ee OA, OB 305, 355-359, 363, 365 
PD StL Cr CU LAELIA WNGAV.OTSK:y,)) pen re 354, 358 
P. typicum (Rosen) —__ 305, 310, 311, 318, 320, 340, 346, 348-354, 358, 364 

Barks’ Wear eRe ne Re 298, 299, 327, 335, 341, 342, 344, 345, 358 
Rennsylwanial \2s- a ee eee 298 
| ete feta NE ea a le SR eM ieee pele AE Fo eee ea ie ew ees Fa 337 
pexisum, Denastroma _.. Sete eee wae 56 305, 314, 320, 334, 344, 355, 360, 361-364 
Dichiense Densastrotia —— a ee a ee ee ee ee 363 
PLCHL EN Se PLGRIGSUTOUNG a 363 
BiChiOuromasBOROyAVICMSKAY A, =e ee 359, 360, 363 

i. sichtense Bopoyavienskaya 9-0 ssa ee eee eee 363 



DlQTiLtinm CLALATOCUGLY 0 1g ae eee et) ee ee ee a 333 
UC OLOSEGOTE CONICS tO Dao oe re eee ee a) 329, 334-335, 359, 360 

P. micum (Bogoyavlenskaya) —— 49,50. 305, 309, 310, 314, 318, 320, 335-336 
LENS AOL LEL ANS, ae ee ae rr Se et e313 
Plexodictyon RSC ees ed eee RG OF Rte =329 
RIALALLT Uae NICStOle me ee ee ee ee eee 313 
Rodoliames = ee a Se a ee ae ne 305, 336 
DOAOLUGUTDMDICNSASInOING, a ee eee 361 
OG OUUGIETTIMMESENUD ICAO CLCHY OTL) ae ee eee en 333 
DOPOS Gs SPODELI ORE ee ee 337 
TRYIN eee a oe eee eee ee ea ee 294, 297-299, 304-307 
DIGIT MRSS LgO MTV CLLO VD. 01; Cie rns ie re ee 342 
TPR, AG LEG: Sak he I ie Se 299, 306 
DSCUdouUlaniiLaninim GlALLEOUUCY Of) 2 ee eee 332 
pseudoconvictum, Stictostroma —._ QQ ETE eS Sere hee 309, 314, 332-334 
vend olavacnia abe randy SU ey ain ay 329, 360 
DSCLULOUPLCOMSTLOMOALOPONG) (n= ee eee 341 
EOWA O, A ORANG OR, SE Ee ee 2315.6 
PAVGILO CLUGLY 0 TUmP NG TM eee mee 330, 359 

R 

TRYST “Tf. tea ee ec acd OE EI A Ss lS 
TCC Lee ae ei ree ne ee ee ee eee 315 
POULT CRMC UCERTOCLCE VO 1 mre meas. 28 an Caves see laa! oe Sadat | at eee 333 
TEASE ri \ es eet ea 299, 305, 333, 341, 350, 352-354 
TRtaeevatdly JE Vacate ee ne RO Te SL a 298, 300-304 
PASIIGI OLA OTS Gy. SULA OS LALA, 356 
lRerycloqite LOCA OM pee 294, 298, 299, 307, 315, 355, 364, 365 

himyeler: Member 22 et 300, 303, 304, 322, 323, 326, 365 
Cobleskill Member _. 294, 297, 298, 300, 302-304, 315, 316, 318, 320, 322-326, 

334, 338, 339, 342, 345, 346, 348, 351, 354, 355, 359, 361, 
362, 364, 365 

AkronmMaciese sss saree as a a mee ee es 303, 323, 325 
ay Kea LV Le 1a b> 1 eee ee en ae ne ee 300, 302, 323 
Glasco Member 294, 300-304, 316, 318, 322, 323, 334, 339, 339, 341, 346, 

348, 351, 354, 355, 358, 359, 361, 362, 364, 365 
Rasen all eye reel rypg ees oe a re a 300-303, 316, 323, 365 
Wiibiteporte Viembera== = =e eee eee ee 300, 301, 303, 317, 365 
Walbure Members === ass 294, 300, 303, 304, 318, 322, 323, 326, 341, 346, 354, 365 

rondoutense, Parallelostroma 54, 55 = 305, 355- 359, 363, 365 
NOS. Lie ae bs ees oe ete PD) aie nes Ses Cs 333, 340, 342, 345, 348, 358, 359, 361, 363 

S 

St Jeans J, Jr. Sse Sie ee ie ce 297, 312-314, 327, 328, 337, 352, 358 
Scherzer, W. EL ees See arse eset Se ee oe ee 302 
RIE DUC APC IMLNT OUICEV OT = eta ee ee eee eee 331 
BIULL CAMO LIE DIOL OGLCHV Ose eee ee eee 333 
Sumplexodictyon Bogoyavienskaya —. 9 331, 333 

SUDO GOILCHTT | (OVidiyOLSKY)) tee a ee 25333 
SMESGIUD LeZmINIES tO Lapeer me ee ee Rn ee =333 

SS Keaall came Ee p17, © 1 sera te meee ee mes(()5 
SHEPVIC gg. TBR a aa ls a ee ome NE eter bef 0 298 
S PLC INC CT amNY Payee ce ee cee ee ee ee 356 
StatemWUmiversityaote Nevwasy(Olksrat mime barn to ry see nen eee 297 
S Gears im © pea V fog se errs a ee 2995 307, 312, 3050S ou soi 
LALO Stories tocar lom, pee ee een ee eT _311, 314, 329, 330-332 

SRA woeceSrcaGny ANG WiehrOtra: =e 2 ae 330 



INDEX 

Stictostroma Parks 

PSPC GLO CAL GEE CUELETIC a (ESN EAs 1311) eee ee eee 333 

SN GEMS CERT, SAS a =33i 

S. mamilliferum Galloway and St. Jean -__________________ = ees O 

S. pseudoconvictum n. sp. —--- setae’. | eazaetmemal eae eter 309, 314, 332-334 
Caceres, TANS a a 297 

Shratt re Soe) ee nee ee ee ee ee ee eT 
StromatoporasGOldtuss) 2 ee 309, 310, 330, 336-337, 340, 343 

SEA TVLTAT Sree ee ee en ee ee 342 

SM STT OES UR OSCUse te ee ee ee 359 
NC Patlangensts Petryic te ne eee eee 
SRE DERREMEMNEStOT seers == renee 508 5) eran eee 305, 318, 320, 339- 341, 351 
Secartenia Nicholsonwes ee SASS te ee 339, 342 
SMmClaT Re ark set ee nee re re ‘5 OQ Beemer 298, 299, 314, 337- 339, 341, 345 

Se anata (GO Gb nS 297, 305, 310, 336, 337, 341, 342, 365 
Sorcomstellatay Taller ee ee er 297, 29 on aoe, 
ISSNCUCOTLGENETLCG a Tian Sate een eee ta 5 eee ees 305, 318, 320, 341-342, 365 
S) lamellosa “avorsky oe ee ee ee 342 
S“namillata Niebolson ee eee ———————————Eeeeeee 330 
SEED 07,0 SCEmNS ESO Vici (cle ee 337 

PS) Orinta (parks ee te ————e——————eeE—e 342 
So Psendotypica “Riabmin 22 Oe ee EE eee 341 
Seetuviensts: WavVOUSKY (==. 22 Eee 342 
SEP LV DLCO INOS GLY 82 eee en wed 0 EE eee 342 
Si typicackudrinzyensis Riabinin’ 2 2 eee 350 
SogUCNLROUD AY AVOISKY? 22-2 Ss ee eee 342 

StromatoponellawiNichol Sms eee 331 
subsphiericallkcoenosteae Se 628 eee 307 
Sumiyamangul.@ <akns Sk ee ee ee eee ee eee 360 
Sundtewbeds2 += = ee aos Oe ed BAe ows nee ene eed eee = 305 
Suttons gy $=. 824 eae AR ee eee Bee ee ae eee 301 
Sinn, (Ch Gy SR ee _298, 299, 306, 339 

Swiattzam hep Vis ae Se Ee ia oh Pe a eS 299, 303 
Sie Cle ng eae og a ee ee 299 
SyuingostrogaaNicholsone sa ee ee eee 306, 330, 337, 356, 358, 365 

Sc nQarneli AG ity s =. 8 a. Se ek SN eee 298, 339 
Si CCOMinO ting Gitty? a a eS 298 
Se, densa. WNichoOlsOn) 2-2 senna ee 356 
Se GIStigOUCen se e(SPERCEn) | Sa8 sea mas ken sae Nee 356 

Syringostnomellia Nestor =". = Seg Bae Se a ee 337, 339 
2S borealis GNicholson)), == <5 20k Be wo <a ee el 339 

T 

LLILULOSTINIETI® TALCILILOSTT OTL pet eae ee ene ee 298, 299 
tenuissimum, Densastroma — 55 eee 314, 320, 345, 358, 360-361, 362, 364 
‘Hermrent G yt eee ee ee eee ==309 
5) CENT gn oy pgm) tue pie ig ra Ae as AAR APR a a PEA ee TANT D?, 
TOR ecxcea' gt meee ee ee errs eee nee ee Pee ee ee ee 324 
‘ectoris De Ae Se ee eee ee oT 
‘onoloway” Formation 222 ee ee 299 
Drigonustrama Bosovavicnskaya 2s eee 329 
EILU PT CHIATIETES MAT GIVCLOS E0711 eee nee ee 354, 358 
Tuva) ee ee ee ee ee ee 363 
higensis Stromatapora: © pein ee ee ee 342 
EVDEUCA SUP OTEGLOD OF, 0 nt ese eee ee eee ne 342 
typica kudrinzyensis, Stromatopora = eee 
typicum, Parallelostroma 53. _ 305, 310, ), 311, 318, 320, 340, 346, 348- 

351, 352- 354; 358, 364 



UNIViers ity O fe AualD ain ay seeeeee ne ene eee oo oe ee a ee 297 
Wnivensitysot NonthaCarolinavat Chapel Hall) == eee 297 
USNM 

(United States National Museum of Natural History collections) 327, 332, 
334, 335, 339, 341, 342, 346, 348, 351, 355, 356, 358, 361, 362, 364 

TET SS STR a a a 299, 305, 306 

V 

TIER OS Sem SE OTILCEOD OMe meen ee exe ee ee ee ee a de ee 342 
VIE gk Ge bosoyavlcos ka yan see ce BG se 329, 360 
SERRE i A a en, eR eee ME 299 

Ww 

IN Gell seis ra a apc ee ree ee 2 a Se Sb, Sil7, Bile} 
Rie cle: anne ane ais) a ee 305, 306, 333, 363 
RNeSCa a Sioa gene 2 Phew ns Se Ee ed ee 298, 299 
EVA NGRn tie ne 4) peter en Mer 2 a ie Oe ee Le so ae 324 

Y 

Wetlors: Li lS” oe cs ee ee a ere 360 
SCFURSIOLES 6775 Ce) (a 299, 327, 332, 333, 337, 342, 346, 354, 358, 361, 363 

Z 

PRCT CLM pe pen eee ne Reet oeeete tes Se Mt aS 2 Ee bs Poko ee 298 

389 



RB 



PREPARATION OF MANUSCRIPTS 

Bulletins of American Paleontology currently comprises from four to six 

separate monographs in two volumes each year. The Bulletins are a publication 

outlet for significant longer paleontological, paleoecological and biostratigraphic 

monographs for which high quality photographic illustrations are a requisite. 

Manuscripts submitted for publication in Bulletins of American Paleontology 

must be typewritten, and double-spaced throughout (including direct quotations 

and references). All manuscripts should contain a table of contents, lists of 

text-figures and/or tables, and a short, informative abstract that includes names 

of all new taxa. Format should follow that of recent numbers in the series. All 

measurements must be stated in the metric system, alone or in addition to the 

English system equivalent. The maximum dimensions for photographic plates are 

114 x 178 mm (4Y%4” x 7”: plate area is outlined on this page). Single-page 

text-figures are limited to 108 x 178 mm (41%4” x 7”), but arrangements can be 

made to publish text-figures that must be larger. Any lettering in illustrations 

should follow the recommendations of Collinson (1962). 

Authors must provide three (3) copies of the text and two (2) copies of 

accompanying illustrative material. The text and line-drawings may be repro- 

duced xerographically, but glossy prints at publication scale must be supplied 

for all half-tone illustrations and photographic plates. These prints should be 

clearly identified on the back. 

All dated text-citations must be referenced, except those that appear only 

within long-form synonymies. Additional references may be listed separately 

if their importance can be demonstrated by a short general comment, or in- 

dividual annotations. Citations of illustrations within the monograph bear initial 

capitals (e.g., Plate, Text-figure), but citations of illustrations in other articles 

appear in lower-case letters (e.g., plate, text-figure). 

Original plate photomounts should have oversize cardboard backing and 

strong tracing paper overlays. These photomounts should be retained by the 

author until the manuscript has formally been accepted for publication. Explana- 

tions of text-figures should be interleaved on separate numbered pages within 

the text, and the approximate position of the text-figure in the text should be 

indicated. Explanations of plates follow the Bibliography. 

Authors are requested to enclose $10 with each manuscript submitted, to 

cover costs of postage during the review process. 

Collinson, J. 

1962. Size of lettering for text-figures. Jour. Paleont., v. 36, p. 1402. 











Acme 

Bookbinding Co., Inc. 

100 Cambridge St. 

Charlestown, MA 02129 



WHEN 
3 20 



TiN y ey ‘da’ 

ee 
r
e
r
e
 e
t
 e
s
e
 r
e
 e
e
 

2 
a
c
e
 

e
r
t
i
e
s
 

A 
O
O
 
a
 E
N
 N
e
 

a 
a
w
 
O
m
 

P
i
l
e
 
T
O
 T
T
 

e
e
 

i 
a 

ete 
t
l
 

a
 

ee 
ne 

2
 

a 
eee 

a 

: 
TeNPE 

* e
t
e
 

rem u
O
 

AE 
W
e
g
 

6 
inre nnn 

A
e
 

m
e
,
 
e
e
 

T
E
R
N
 

e
e
e
 

e
e
e
 

e
k
 
E
E
 

v
e
 
©
 
m
e
g
 
Ke 

T
N
 

He 
AEP 
e
e
 

e
e
e
 
n
e
e
 

oe 
S
U
R
E
S
 

a 
Se R
e
m
 

e
e
 
e
e
 

: 
f 

C
 aitbd eines iinecsietatdh 

Mac-taselc 
orien h

s
a
m
a
e
t
i
i
b
l
a
 

nd. 
selenide 

a 
eee 

rere 
= 

“. 
" 

p
e
r
a
 ynma 

h
e
r
e
 

Oipwdemapbe 
ci 

Sogriter awa 

° 
S
E
 

e
e
t
 

ue
cm

re
e 

PF
 

P
E
N
 

a
e
 

po
e 

GR
 

tk
 

R
A
E
N
 

at
 

He
 

0s
 

OP
 

Ce
nt

e 
my
 

iy
 

mr
e 

ge
ca
co
we
ne
 

© 
a 

ae
 

se
t 

gt
e 

T
e
m
e
 

m
T
 

ee
 

tn
 

m
e
e
e
 

e
e
d
 

eee 
e 
e
s
 a
e
 

= 
S
e
 

a
e
 

r
e
r
e
 

ese 

e
e
 

© 
a
S
 
e
e
 

a
N
 

C
e
 

n
n
 

oan 
L
P
 
E
E
 

L
L
P
 

A
P
L
A
R
 
P
G
A
 

E
O
E
 
C
R
 EOE mye C

a
 

pe dailies) 
ibd beat 

n
t
 tala 

ekiemtai 
e
a
 ates 

S
y
 

e
e
 
e
e
 

t
e
e
 
N
S
 

= 
. 

L
O
E
 

O
R
 

E
e
 

m
e
n
g
 
S
R
N
”
 

ITO 
ME ten p

a
g
 
P
n
 

#” 
e
a
n
:
 a
d
 

e
e
 

ea 
~ 

Pare 
2 
e
g
 

2 Pg 
m
a
g
 
g
o
w
 E
E
 SE 

G
I
T
 
Oe 

gop ee Pies 
Nee te 

Tarte enon SRE 
a 

IS 
8 arte 

S
N
E
 

Rnenewcerivar 
ve 

sates eopapayne 
R
o
h
e
 

Skee 
Pain 

OAR 
P
O
M
 

AAPOR 
0 T
R
E
N
T
 

G
L
 

IEE 
C
E
P
T
 

enT= p
e
e
 anipaip e

e
e
 

eee 
Toate e

c
m
n
t
o
n
y
i
e
 

“ 
P
R
 
A
S
 
R
E
D
 

R
e
 
U
8
 
T
S
W
 E
r
 P
E
R
 
I
E
 
S
E
S
 

I
 

O
F
 

r
e
 

e
t
h
 

O
S
E
 

S
t
e
e
 
m
e
g
a
n
e
 

R
a
e
 SSeNeS 

eS 
ret, 

ey 
W
a
t
e
 

eUE NUS EUR EN” 

ogee 
n
g
 

yee E
R
E
 
E
I
 I
M
 
T
p
 

a
e
 
O
N
 

Fy 
Rien a

g
 NE 

F
I
D
 
O
R
O
 

ea 
r
e
e
 

TAT 
E
S
 

e
e
 

e
n
 

a c
p
o
n
e
e
p
a
n
 

a
 ei
e
a
y
 w
u
e
e
r
e
 

Ib 
s
r
r
 
e
e
 

S
e
 
v
e
y
 

Se 
O
E
 
O
N
E
 

O
R
 

RR 
OL 

T
E
 
i
t
 
P
P
T
L
 

h
e
e
 

SG 
8G 

i e
r
g
 

U
8
 
od p
a
n
e
 

e
 t
e
!
 

i
e
 
h
e
r
r
e
a
 

e
 e
r
 
e
e
 e
e
r
 

“ee nea 

Pat 

dees 

Det 

eh 

eet 

S
i
h
 

SAh rah Eel 
L
S
S
 
A
a
 

al 
808 

Soe y, w
e
e
 en) 

Vr 


