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New Brachiopoda 
from the 

Indian Ocean 

G. Arthur Cooper 

The current intensified interest in the modern 
oceans is leading to a greater knowledge of modern 
brachiopods. These have been hitherto regarded as 
a rare and insignificant part of the present inverte­
brate fauna of the oceans. They are abundant in 
places in the Arctic seas (Foster 1968) and out­
number other members of the mega fauna. The 
result of these dredgings and studies will greatly 
extend our list of recent brachiopod species and 
genera. 

Although 41 species and 25 genera of brachio­
pods have been described from the Indian Ocean, 
most of these were taken from a few areas. The 
collection described herein, mostly collected on 
cruises of the Anton Bruun, adds significantly to 
the brachiopod fauna. The collection also supplies 
information on the little known brachiopods from 
the Mozambique Channel and the waters on the 
north side of Madagascar. The new discoveries 
tend to strengthen the ties of the Indian Ocean 
brachiopod fauna to that of the Mediterranean and 
parts of the Atlantic, but also indicate some unsus­
pected connections to the Pacific realm. 

Brachiopod localities are widely scattered in the 
Indian Ocean. In the northern part the waters 
around the Maldive Islands have yielded four gen­
era and species, but the largest number of brachio­
pods has been taken from the waters around sev­
eral islands in the extreme southern part of the 

G. Arthur Cooper, Department of Paleobiology, Smithsonian 
Institution, Washington, D. C. 20560. 

ocean: Prince Edward, Marion, Kerguelen (the 
most prolific area), St. Paul, and Heard Islands. 
These combined have produced 10 genera and 14 
species. 

ACKNOWLEDGMENTS.—I acknowledge with thanks 
the help of Drs. R. E. Grant and M. W. Foster, 
who read the manuscript and offered helpful sug­
gestions. 

Places in the Indian Ocean from which brachio­
pods have been taken and their species are: 

KARACHI-ARABIAN SEA 

Lingula murphiana Reeve 
*L. translucida Dall 

Lingula hians Swainson 

Lingula murphiana Reeve 
*Discinisca indica Dall 

OFF SOUTHWEST TIP OF INDIA 

Frenulina ( = Compsoria) alcocki (Joubin) 

MALDIVE ISLANDS 

Cryptopora maldivensis Muir-Wood 
Chlidonophora chuni (Blochmann) 
Dyscolia johannis-davisi (Alcock) 
Dallithyris murrayi Muir-Wood 

SAYA DE MALHA BANK 

Rhytirhynchia sladeni (Dall) 
Dallithyris murrayi Muir-Wood 
*Kraussina gardineri Dall 
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80" 9Q- 100° I 0" 

FIGURE 1.—Outline map of the Indian Ocean showing locations of cruises 
and their dredging stations that produced brachiopods. 

REUNION ISLAND 

***Pantellaria gigantia 
Fischer and Oehlert 

(Deshayes) = Megerlia echinata 

MAURITIUS ISLAND 

"Lacazella mauritiana (Dall) 
Dallithyris (?) cernica Crosse 
Megerlina pisum (Lamarck) 
Megerlia truncata (Linnaeus) 

OFF ZANZIBAR 

Lingula unguis (Linnaeus) 
Leptothyrella ignota Muir-Wood 

CHRISTMAS ISLAND 

*ThecidelIina blochmanni Dall 

EAST COAST OF AFRICA 

Lingula murphiana Reeve 
/.. aff. L. exusta Reeve 

Cryptopora boettgeri Helmke 
Agulhasia davidsoni W. King 
Terebratulina abyssicola (Adams and Reeve) 
Kraussina natalensis (Krauss) 
Megerlina pisum (Lamarck) 
K. rubra (Pallas) 

SOUTH COAST OF AFRICA (east of Cape Agulhas) 

Agulhasia davidsoni W. King 
Terebratulina abyssicola (Adams and Reeve) 
T. meridionalis Jackson 
Gryphus capensis Jackson 
Liothyrella agulhasensis (Helmcke) 
Megerlia echinata (Fischer and Oehlert) 
Megerlina capensis (Adams and Reeve) 
M. striata Jackson 
Kraussina cognata (Sowerby) 
K. crassicosta Jackson 
K. rubra (Pallas) 
"Terebratella rubiginosa Dall 
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PRINCE EDWARD ISLAND 

Platidia anomioides (Scacchi and Philippi) 

MARION ISLAND 

Terebratulina meridionalis Jackson 

ST. PAUL ISLAND 

Crania valdiviae Helmcke 
Yaldiviathyris quenstedti Helmcke 
Megerlina davidsoni (Velain) 
Liothyrella winteri (Blochmann) 

AMSTERDAM ISLAND 

Rhynchonella ( = .S/n'ari*ia) valdiviae Helmcke 

KEROUELEN ISLAND 

Eucalathis murrayi (Davidson) 
Liothyrella winteri (Blochmann) 
L. moseleyi (Davidson) 
Terebratella enzenspergeri Blochmann 
Magellania kerguelensis (Davidson) 

HEARD ISLAND 

Nolosaria pyxidata (Davidson) 

OFF NIAS ISLAND, SUMATRA 

Terebratulina valdiviae Blochmann 

PERSIAN CULF 

Terebratulina caputserpentis abbreviata Jackson 
Megerlia truncata paucistriata Jackson 

•Described or figured herein. 
••Southwest of the Cape of Good Hope, latitude 36" 

43' 5", longitude 13° 36' E in Atlantic waters. 
•••See discussion of this species. 

The new material from the Indian Ocean col­
lected by the Anton Bruun was taken from 31 sta­
tions in widely scattered groups. Three are from 
the Andaman Sea; one from the Arabian Sea; seven 
from the Gulf of Arabia near its junction with the 
Indian Ocean south and southwest of Cape Guarda-
fui, Somali Republic; twenty from the east coast 
of Africa off Natal, Mozambique and the Mozam­
bique Channel; and two from the Red Sea. Most 
of the lots are small and only fifteen species and 
genera are represented. Although the entire collec­
tion is small it includes one genus, Argyrotheca, 
hitherto not represented in the Indian Ocean 
brachiopod fauna and three new genera. Nine new 
species are described from the Anton Bruun ma­
terial. 

In addition to the Anton Bruun material a num­
ber of species already described from the Indian 
Ocean are discussed and figured. These are mostly 
species described, but never illustrated by Dall 
(1920) and a species described by Joubin but never 
illustrated by photographs. New specimens from 
the Red Sea are also included. 

The species and genera collected by the Anton 
Bruun are listed as follows: 

CRUISE 1 

Station 18A, latitude 07° 34' N, longitude 98° 00' E, at 

77 meters in the Andaman Sea off Thailand. 

Thaumatosia anomala, new species 
Terebratulina species 1 
Compsoria species 

Station 28A, latitude 11° 52' N, longitude 92° 49' E, at 66 
meters off the Andaman Islands, Andaman Sea. 

Cryplopora curiosa, new species. 

Station 29, latitude 11° 23' N, longitude 93° 31' E, 40-55 
meters off the Andaman Islands, Andaman Sea. 

Thaumatosia anomala, new species 

CRUISE 4B 

Station 221A, latitude 22° 32' N, longitude 67° 07' E to 

22° 31' N, 68° 05' E, at 57 meters, off the Gulf of Cutch, 

east side Arabian Sea. 

Discinisca species 

CRUISE 7 

Station 357B, latitude 29° 11' S, longitude 32° 02' E, 86 

meters (37-38 fms) oil north Natal, vicinity of Durban, 

South Africa. 

Terebratulina species 

Station 358A, latitude 29° 19' S, longitude 32° 00' E, at 
366 meters (200 fms) Durban Bay, South Africa. 

Cryptopora boettgeri Helmcke 
Agulhasia davidsoni W. King 
Gryphus africanus, new species 
Terebratulina species 
Kraussina species 

Station 363J, latitude 23° 36' S, longitude 43° 24' E, at 

1280 meters, southeastern Mozambique Channel, Tulear, 

Malagasy Republic. 

Chlidonophora chuni Blochmann 

Station 363K, latitude 23° 34' S, longitude 43° 25' E, at 

1080-1280 meters, southeastern Mozambique Channel, Tu­

lear, Malagasy Republic. 

Eucalathis fasciculata, new species 

Station 371E, latitude 24° 46' S, longitude 35° 20' E, at 
132 meters off Mozambique, northeast of Lourenco Marques. 
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Megerlina species 
Compsoria suffusa, new species 

Station 371F, latitude 24° 46' S, longitude 35° 18' E, off 
Mozambique at 110 meters, northeast of Lourenco Marques. 
Terebratulina species 
Frenulina cruenta, new species 
Compsoria sufjusa, new species 

Station 371G, latitude 24° 49' S, longitude 35° 13' E, at 
73 meters, off Mozambique, northeast of Lourenco Marques. 

Cryptopora curiosa, new species 

Station 372B, latitude 24° 48' S, longitude 35° 59' E, at 
42 meters, off Mozambique, northeast of Lourenco Marques. 

Terebratulina abyssicola (Adams and Reeve) 

Station 373B, latitude 26° 00' S, longitude 33° 05' E, at 
135 meters off Mozambique, at Lourenco Marques. 

Compsoria sufjusa, new species 

Station 390S, latitude 29° 35' S, longitude 31° 42' E, at 
138 meters off Durban, South Africa. 
Fragment? 

Station 391H, latitude 29° 21' S, longitude 31° 35' E, at 
57 meters, off Durban, South Africa. 

Agulhasia davidsoni King 

Station 391J, latitude 29° 21' S, longitude 31° 35' E, at 57 
meters, Durban, South Africa. 

Agulhasia davidsoni W. King 

CRUISE 8 

Station 398B, latitude 22° 25' S, longitude 35° 54' E at 

740 meters, off Mozambique, off Cabo Sao Sebastiao. 

Nipponithyris afra, new species 

Station 399B, latitude 22° 30' S, longitude 36° 07' E at 851-
960 meters, off Mozambique, off Cabo Sao Sebastiao, Mozam­
bique. 

Nipponithyris afra, new species 

Station 399C, latitude 21° 18' S, longitude 36° 18' E, at 
1510-1600 meters off Mozambique, north of Cabo Sao Se­
bastiao, Mozambique. 

Chlidonophora chuni Blochniann 

Station 400C, latitude 20° 30' S, longitude 35° 43' E, at 
62 meters, off Mozambique, off Beira. 

Terebratulina meridionalis Jackson 

Station 401C, latitude 19° 51' S, longitude 36° 21' E, at 
62 meters, off Beira, Mozambique. 

Compsoria sufjusa, new species (?) 

Station 403C, latitude 19° 09' S, longitude 36° 55' E, at 
88 meters, in the Mozambique Channel, off Beira, Mo­
zambique. 

Compsoria species? 

Station 403E, latitude 19° 09' S, longitude 36° 55' E, at 
88 meters, in the Mozambique Channel, off Beira, Mo­
zambique. 

Compsoria sufjusa, new species 

CRUISE 9 

Station 442, latitude 09° 33' N to 09° 36' N, longitude 

50° 09' E to 51° 01' E, at 79 meters at the northeast end of 

the Somali Republic. 

Frenulina cruenta, new species 

Station 444, latitude 09° 36' N to 09° 40' N, longitude 
51° 01' E to 51° 03' E, at 80 meters, at the northeast end 
of the Somali Republic. 

Cryptopora curiosa, new species 
Terebratulina species 2 
Argyrotheca somaliensis, new species 
Frenulina cruenta Cooper, new species 

Station 445, latitude 09° 41' N to 09° 43' N, longitude 
51° 03' E to 51° 04' E at 65 meters, off the northeast end 
of the Somali Republic. 

Terebratulina species 2 
Gryphus indianensis, new species 
Argyrotheca somaliensis, new species 
Frenulina cruenta, new species 

Station 447, latitude 10° 00' N to 10° 03' N, longitude 
51° 15' E to 51° 15' E, at 59-61 meters, off the northeast 
end of the Somali Republic. 

Cryptopora curiosa, new species 
Argyrotheca somaliensis, new species 
Frenulina cruenta, new species 

Station 453, latitude 11° 11' N to 11° 15' N, longitude 
51° 14' E to 51° 12' E at 47-49 meters off northeast end 
of the Somali Republic. 

Discinisca, new species 

Station 463, latitude 11° 24' N to 11° 29" N, longitude 
51° 35' E to 51° 36' E, at 75-175 meters (mostly 150 meters) 
off northeast end of the Somali Republic. 

Terebratulina species 
Compsoria species 

Station 465, latitude 11° 37' N, longitude 51° 27', at 67-72 
meters southeast of Cape Guardafui, Somali Republic. 

Cryptopora curiosa, new species 
Gryphus indianensis, new species 
Frenulina cruenta, new species 

From a reef cave, reef Ras Muhammad, southernmost 
Sinai Peninsula from a depth of less than 10 meters. 

Argyrotheca jacksoni Cooper, new species 
Megerlia echinata (Fischer and Oehlert) 
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Class INARTICULATA Huxley, 1869 

Order LINGULIDA Waagen, 1885 

Superfamily LINGULACEA Menke, 1828 

Family LINGULIDAE Menke, 1828 

Genus Lingula Bruguiere, 1797 

Several species of Lingula have been identified 
from the Indian Ocean (Muir-Wood 1959:288), 
some of uncertain identity but others better known. 
Lingula translucida Dall from Java, part unknown, 
is identified from Karachi. There are only four 
specimens from Karachi and all are larger than 
Dall's types, one of them fully twice as large. Ex­
cept for the lustrous exterior, the shapes of the 
Karachi specimens are not in accordance with those 
from Java. The latter are rounded anteriorly 
whereas the Pakistan specimens are truncated. 
Larger collections from both places will be neces­
sary in order to settle the true identity of the spe­
cies. Dall also described a Discinisca from the 
vicinity of Bombay. Still another species was taken 
by the Anton Bruun (Cruise 9) from off the north­
east coast of the Somali Republic. An abundance 
of specimens was taken and they will be described 
by Dr. S. H. Chuang, University of Singapore. Pe-
lagodiscus larvae were reported from the Indian 
Ocean (Muir-Wood 1959:287; Helmcke 1940:230). 
Geographically this genus is said to be the most 
widely spread brachiopod known in the oceans to­
day (Zezina, 1965). Dall's species are figured for 
the first time herein. 

Lingula translucida Dall 

PLATE I: FIGURES 10-13; PLATE 4: FIGURES 15, 16 

Ungula translucida Dall, 1920:264. 

Of the two specimens marked as types by Dall, 
the larger one, USNM 174003a, is chosen as lecto-
type. The specimens from Karachi, Pakistan, re­
ferred to this species are shaped differently and do 
not appear conspecific. The type is from Java and 
that is the only locality information given. 

TYPES.-Lectotype: USNM 174003a; paratype: 
USNM 174003b. 

Order ACROTRETIDA Kuhn, 1949 

Superfamily DISCINACEA Gray, 1840 

Family ORBICULOIDEIDAE Schuchert and 
Levene, 1929 

Subfamily DISCINISCINAE Schuchert and 
Levene, 1929 

Genus Discinisca Dall, 1871 

Discinisca indica Dall 

PLATE 1: FIGURES 18-25 

Discinisca indica Dall, 1920:279. 

The collection consists of eleven specimens, four 
with parts of the ventral valve in position, the 
others consisting of dorsal valves only. Of the four 
with ventral valves, one is about twice as large as 
the other three and is chosen as lectotype. 

The locality is given as Bombay, India. 
TYPEs.—Lectotype: USNM 90305b; figured para­

types: USNM 90305a, c, d; unfigured paratypes: 
USNM 90305e-k. 

Class ARTICULATA Huxley, 1869 

Order RHYNCHONELLIDA Kuhn, 1949 

Superfamily RHYNCHONELLACEA Gray, 1848 

Rhynchonellida are rare in the Indian Ocean. 
Only four genera have been found: Cryptopora, 
Notosaria, Rhytirhynchia, and Striarina. The first 
is known from two species and a third is added 
herein. The second occurs at Kerguelen Island and 
was described by Davidson as a variety of Rhyn-
chonella nigricans Sowerby [=Notosaria]. The 
third is known from two specimens only and was 
originally described as a species of Hemithiris. The 
fourth occurs at St. Paul Island where it is known 
from several specimens. It was originally described 
by Helmcke as Rhyn.chonella valdiviae. The rarity 
of Rhynchonellida in the Indian Ocean reflects the 
general decline of this group of brachiopods from 
the Tertiary into the Recent. 

Most of these rhynchonellids occur in water 
deeper than 200 meters but Cryptopora has a wide 
depth tolerance. One of its species, C. gnomon 
(Jeffreys) of the North Atlantic, occurs in very deep 
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water of 3257 meters. Of the two Indian Ocean 
species reported herein, C. boettgeri Helmcke is 
usually in deep waters but C. curiosa, new species, 
lives in water less than 200 meters deep. T h e other 
Indian Ocean species, C. maldivensis Muir-Wood, 
occurs in 933 meters. T h e deep-sea forms usually 
do not have the elaborate deltidial structures seen 
on the shallow-water species, C. curiosa and C. 
rectimarginata Cooper. 

Family C R Y P T O P O R I D A E Muir-Wood, 1955 

Genus Cryptopora Jeffreys, 1869 

Cryptopora boettgeri Helmcke 

Cryptopora boettgeri Helmcke. 1939:245, fig. 251; 1940:286, 
fig. 35.—Muir-Wood, 1959:292. 

This species is readily distinguished from C. cu­
riosa, new species, in its general shape, lack of 
capillae on the exterior, and the nodes on the beak 
ridges in young specimens. Internally the median 
septum is shorter and narrow at its extremity. Del­
tidial plates are long and narrow but are set at a 
high angle, while the apical plate is very short. 
This extends the range of the species considerably 
east oi its original discovery on the Agulhas Bank. 

LOCALITY.—An ton Bruun Cruise 7, station 358A. 

TYPES.—Mentioned specimens: USNM 550350. 

Cryptopora curiosa, new species 

PLATE 1: FIGURES 4-6; PLATE 2: FIGURES 1-25 

Cryptopora sp.-Muir-Wood. 1959:294, pi. 5: fig. 11. 

Small, roundly triangular in outline; sides and 

anterior margin well rounded; posterolateral mar­

gins forming an angle of about 90°; lenticular in 

profile with the two valves of about equal depth; 

anterior commissure rectimarginate or with a very 

slight dorsad wave; beak long, nearly straight to 

suberect; foramen small, hypothyridid (?); deltidial 

plates disjunct but obscure, flared laterally into 

thick, rounded wings; apical plate long and thin. 

Surface finely and minutely capillate, the capillae 

often cancellated by numerous fairly strong con­

centric growth lines. Shell thin and transparent. 

Pedicle thin and moderately long. 

Ventral valve unevenly convex in lateral profile, 

the posterior third having the greater convexity and 
the anterior third somewhat flattened. Anterior 
profile a low, broad, flattened dome with short, 
steep sides. Umbonal region narrowly convex, the 
convexity dissipating toward midvalve; anterior 
slope flat or with a broad, faint sulcus; sides con­
vex and with gentle slopes. 

Dorsal valve evenly and gently convex in lateral 
and anterior profiles; umbonal and median regions 
moderately swollen; anterior slope slightly inflated; 
lateral slopes convex, gently sloping. 

Ventral valve interior with strong, vertical den­
tal plates supporting small, sharp teeth; myo-
phragm poorly developed, low and thick. 

Dorsal valve interior with apical margin thick­
ened and roughened to serve as a cardinal process; 
ridges thin and upright, located on the posteroven-
tral edge of the crura; crura moderately long, 
slightly outwardly bowed, maniculifer in form but 
with flattened tips not strongly serrate. Median 
septum short, not reaching the apex, rising at a 
steep angle to about midvalve; crest narrow, trun­
cated; anterior edge forming an elongate S. 

Lophophore circinate with long cirri extending 
to the shell margin. Setae numerous, very fine. 

Measurements in millimeters: 

t/.SArA/ 
specimen 

550364 
550362 
550363a 

Dorsal 
valve Maximum Apical 

Length length width Thickness angle 

3.8 3.0 2.9 1.1 85° 
3.0 2.4 2.4 0.7? 88° 
2.4 1.9 2.0 0.6 88° 

DIAGNOSIS.—Cryptopora with elaborate growths 

on the delthyrial margin. 

TYPES.—Holotype: USNM 550364. Figured para­

types: USNM 550360; 550361a, b; 550362; 550363a, 

b; 550364. 

LOCALITIES.—Anton Bruun Cruise 1, station 28A; 

Anton Bruun Cruise 7, station 371G; Anton. Bruun 

Cruise 9, stations 444, 447, 465. 

COMPARISON.—This species differs from all de­

scribed Cryptoporas in the elaborate development 

of the deltidial region. In outline it is similar to 

C, maldivensis Muir-Wood (1959) but does not 

have a cardinal process like that described by Muir-

Wood, nor does it have the axe-shaped septum fig­

ured by her. It does not have the strongly serrate 

distal end of the crura as noted in C. maldivensis. 

Furthermore C. maldivensis has narrow deltidial 
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plates and no apical plate if one can judge by the 
length of the pedicle and its emergence at the 
apex. 

Cryptopora curiosa differs from C. boettgeri 

Helmcke not only in the aforesaid beak characters 
but also in having smooth posterolateral margins. 
Helmcke's species is characterized by a row of nodes 
along these margins. 

Cryptopora vectimarginata Cooper has elaborate 
winglike plates on the delthyrial margins, but they 
are much less complicated than those from the 
Indian Ocean. T h e Florida species also has an 
apical plate that restricts the pedicle opening. 

Family HEMITHYRIDIDAE Rzhonsnitzkaya, 
1956 

Genus Notosaria Cooper, 1959 

Notosaria pyxidata (Davidson) 

Rhynchonella nigricans var. pyxidata Davidson, 1880:59, pi. 
4: fig. 14; 1887:170, pi. 24: fig. 20. 

The illustration of this species in Davidson 
(1880) is of a fairly coarsely ribbed shell with low 
beak, but the illustrations in 1887 are sufficiently 
different to be of a different specimen or species. 
The latter illustrations suggest a shell much more 
finely ornamented and with a more elongated and 
erect beak with larger and more open foramen. 
Figure 14r of the first publication showing the lines 
that produce an "imbricating appearance" is not 
repeated in the second publication. 

Through the kindness of Dr. C. H. Brunton and 
The British Museum (Natural History) a specimen 
was loaned for study. Although the interior details 
were not available, the exterior characters of this 
specimen were those of Notosaria. 

Family BASILIOLIDAE Cooper, 1959 

Subfamily BASILIOLINAE Cooper, 1959 

Genus Rhytirhynchia Cooper, 1959 

Rhytirhynchia sladeni (Dall) 

PLATE 3: FIGURES 1-4 

Hemithyris sladeni Dall, 1910:440, pi. 26: figs. 7-12. 

This is a small, smooth rhynchonellid with an­
terior plication, known from two specimens only 

taken by the Sealark Expedition, 1905. Lectotype 

USNM 111086. Cooper (1959:8) made this species 

the type of Rhytirhychia. 

Striarina, new genus 

PLATE 2: FIGURES 26-38 

Small, transversely triangular to pentagonal; in-

equivalve, the dorsal valve having the greater 

depth; anterior commissure broadly uniplicate. 

Beak small, nearly straight, with foramen readily 

visible; foramen fairly large, hypothyridid; deltid­

ial plates fairly large, disjunct. Surface finely 

costellate. 

Ventral valve interior with strong, triangular 

teeth supported by strong, flaring dental plates; 

pedicle collar short. Muscle field slightly thick­

ened, lying anterior to the delthyrial cavity. Indi­

vidual muscles not resolvable. 

Dorsal valve with broad, deep, corrugated sockets 

bounded by moderately strong socket ridges; outer 

hinge plates narrow and concave; crural bases mod­

erately elevated and bounding the outer hinge 

plates. Crura short, of the falcifer type, and with 

rounded distal extremities. No median septum but 

a slender median ridge. 

TYPE-SPECIES.—Rhynchonella valdiviae Helmcke, 

1940:290, figures 37-39. 

DIAGNOSIS.—Finely costellate rhynchonellid with­

out median septum. 

TYPES.—Holotype: Zoological Museum Berlin 

1283. Figured paratypes: USNM 549729a, b. 

LOCALITY.— Valdivia station 165, southwest of St. 

Paul Island at 672 meters. 

COMPARISON.—In form and ornamentat ion this 

genus is most like Compsothyris but its ornamenta­

tion is stronger, the crura are of the flacifer type, 

whereas those of Compsothyris are of the spinulifer 

type. Striarina is not provided with a strong 

median septum like that of Compsothyris. T h e 

septum of the latter genus enlarges and thickens 

with age and creates a secondary septalium-like 

chamber under the cardinalia. This does not take 

place in Striarina. 

ETYMOLOGY.—The generic name Striarina is de­

rived from the Latin "stria," meaning furrow. 
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Order Uncertain 

Suborder T H E C I D E I D I N A Elliott, 1958 

Superfamily T H E C I D E A C E A Gray, 1840 

This suborder and superfamily comprise small 
cemented forms that are difficult to find. Neverthe­
less a fair number of them are known. Of modern 
genera two are found in the Indian Ocean: La-
cazella and Thecidellina. T h e former is best known 
in modern seas from the Mediterranean, but it is 
also known from Atlantic waters off Jamaica and 
the Dominican Republic. Thecidellina is much 
more widely distributed, as it occurs in the Pacific 
Ocean as well as in the Atlantic around the West 
Indies. Both genera are rare in the Indian Ocean. 
These two genera are commonly found in water 
less than 200 meters in depth. 

Family T H E C I D E L L I N I D A E Elliott, 1958 

Genus Thecidellina Thomson, 1915 

Thecidellina blochmanni Dall 

PLATE 8: FIGURES 27-30 

Thecidellina blochmanni Dall, 1920:283.—Elliott, in Williams, 
1965:589, figs. 742, 743. 

This species was listed by Helmcke (1939:216) 
in faunas from the Pacific, but the type specimen is 
definitely from the Indian Ocean. T h e type speci­
men was sent to Dall by Blochmann, who states in 
a letter dated September 6, 1911, that it came from 
Christmas Island south of Java at 84 meters. 

Thecidellina is common about the West Indies 
and fairly abundant around a number of islands in 
the Pacific: Bikini, Guam, and Eniwetok. It is also 
known as a fossil as early as Eocene in the West 
Indies and in sediments of the same age in the 
Pacific (island of Eua). 

TYPES.-Holotype: USNM 227822. 

Family T H E C I D E I D A E Gray, 1840 

Genus Lacazella Munier-Chalmas, 1881 

Lacazella mauritiana Dall 

PLATE 1: FICURES 7-9 

Lacazella mauritiana Dall, 1920:282. 

A single specimen from the island of Mauritius 
bears the catalog number USNM 173593. T h e 

genus is very rare in the Indian Ocean, and sug­
gests derivation from the Mediterranean along with 
Argyrotheca, Dallithyris, and Pantellaria. No depth 
data given. 

Order T E R E B R A T U L I D A Waagen, 1883 

Superfamily T E R E B R A T U L A C E A Gray, 1840 

Family T E R E B R A T U L I D A E Gray, 1840 

Subfamily T E R E B R A T U L I N A E Gray, 1840 

Genus Gryphus Megerle von Miihlfeldt, 1811 

Gryphus africanus, new species 
PLATE 4: FIGURES 31-38 

Small, elongate oval in outline, with the sides 
broadly rounded and the anterior margin narrowly 
rounded; posterolateral margins forming an angle 
of about 74°. Anterior commissure rectimarginate; 
beak small, erect; foramen mesothyridid; deltidial 
plates conjunct, forming a completely visible sym-
phytium. Surface smooth; shell substance thin and 
translucent. Valves unequal in depth, the ventral 
valve deeper than the dorsal one. 

Ventral valve fairly strongly convex in lateral 
profile; narrowly domed in anterior profile with 
swollen midregion and short, steep sides; umbonal 
and median region swollen; anterior slope moder­
ately steep. 

Dorsal valve fairly evenly and gently convex in 
lateral profile; broadly and gently convex in an­
terior profile with short, steep flanks. Umbonal 
region narrowly swollen, the swelling extending to 
the inflated median region; anterior slope gentle. 

Ventral interior with strong teeth not strutted by 
thickening of the subjacent wall; musculature not 
impressed strongly enough to differentiate its parts. 
Dorsal valve interior with high, thin, somewhat 
alate socket ridges and deep sockets; outer hinge 
plates deeply concave and very narrow; crura long, 
rounded, supporting a thin rounded loop with con­
cave transverse ribbon, with its rounded apex point­
ing anteroventrally. Loop in anterior view thin and 
concave and having the form of Eucalathis. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
specimen Length length width Thickness angle 

550375a 6.5 5.5 4.7 3.7 74° 
550375b 6.4 5.0 4.6 ? 74° 
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LOCALITY.— Anton Bruun Cruise 7, locality 358A. 
DIAGNOSIS.—Small size and conspicuous symphy-

tium with large foramen. 

TYPES.-Holotype: USNM 550375a; figured para­
type: USNM 550375b. 

COMPARISON.—The nearest species in the Indian 
Ocean to this one is Gryphus indianensis, new spe­
cies, which is compared under that species. 

This species is assigned to Gryphus because of 
the similarity of its cardinalia to those of the com­
mon Mediterranean genus. T h e cardinalia of 
Gryphus have flaltish outer hinge plates that are 
not bounded by a marginal ridge along the edge 
lacing midvalve. This is exactly like the cardinalia 
of G. africanus and G. indianensis, new species. Al­
though the cardinalia of G. africanus are like those 
of Gryphus, the beak region is not qui te the same. 
The beak is sharper and more elongated than usual 
in Gryphus. T h e loop of G. africanus is different 
from that of Gryphus in having the transverse rib­
bon directed dorsally, but otherwise the loops are 
essentially the same. T h e dorsal direction of the 
transverse ribbon may be retention of a juvenile 
character in the case of G. africanus. 

Gryphus indianensis, new species 

PLATE 4: FIGURES 17-30 

Small, elongate oval in outline, with rounded 
sides and maximum width at midvalve; postero-
lateral margins forming an angle of 60°-75°. An­
terior margin subtruncate to gently rounded. Valves 
unequally deep, the ventral valve deeper. Lateral 
commissure with a sigmoidal curve; anterior com­
missure rectimarginate to very faintly uniplicate. 
Beak erect, foramen moderately large, labiate, and 
permesothyridid; symphytium partly concealed. 
Color white to yellowish white. 

Ventral valve moderately convex in lateral pro­
file, with the most convexity in the umbonal region; 
anterior profile a low dome with moderately slop­
ing sides. Umbonal region narrowly swollen, the 
swelling passing into the general convexity at mid­
valve. Anterior slope gently convex. 

Dorsal valve gently convex in lateral profile, with 
the maximum convexity just posterior to midvalve; 
anterior profile moderately strongly domed, appear­
ing more so than the ventral valve; umbonal and 
median regions moderately swollen; anterior slope 
moderately steep and gently convex. 

Ventral valve interior with small teeth, rein­
forced by thickening along the valve wall only in 
old shells; muscle scars not impressed even in old 
specimens. Dorsal valve interior with small cardi­
nal process in the young, but thick and wide in old 
specimens; socket ridges strong, outer hinge plates 
rudimentary. Loop short, descending branch solid 
and rounded in section; crural processes bluntly 
pointed, the points almost overhanging the trans­
verse ribbon, which is narrow and without a 
median fold. Transverse r ibbon directed dorsally. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
specimen Length length width Thickness angle 

550366a 11.3 9.6 8.7 6.5 72° 
550366b 11.1 9.7 8.4 7.3 72° 
.-)5()366c 11.0 9.6 7.8 6.4 68° 
550366d 9.8 8.5 7.0 5.6 64° 
550366c 9.0 7.5 6.6 5.0 73° 

LOCALITY.— A nton Bruun Cruise 9, stations 445, 

165. 
DIAGNOSIS.—Small, elongate oval Gryphus, with 

short loop and narrow transverse band in the loop. 
T Y P E S . - H o l o t y p e : USNM 550366a. Figured 

paratypes: USNM 550366b, c. Unfigured para­
types: USNM 550366d, e. 

COMPARISON.—Gryphus indianensis is much larger 
than G. africanus, although it is a rather small shell 
for the genus. T h e beaks are quite similar, but 
that of G. indianensis is more incurved. Details of 
the interior more readily separate the two, because 
G. indianensis has a fairly large cardinal process, 
and the inner hinge plates are poorly developed. 
Moreover, although the loop is directed dorsally, 
it has a small and very narrow median fold that is 
directed ventrally. 

In the main part of the Indian Ocean no small 
terebratuloid is known. Muir-Wood (1959:288) 
records Dallithyris murrayi and D.f cernica (Crosse) 
and Liothyrella moselyi (Davidson) and L. winteri 
Blochmann. Each of these is a very large brachio­
pod and totally unlike G. indianensis externally. 
Dallithyris, however, has cardinalia similar to those 
of Gryphus. T h e nearest species for comparison 
with G. indianensis is G. capensis Jackson taken 
from off Capes St. Francis and St. Blaize in 75-125 
fathoms (137-229 meters) at the south end of Af­
rica. Gryphus capensis is an elongate form, nar­
rower than G. indianensis, somewhat larger with a 
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narrower loop, with more elongated outer hinge 
plates, nearly parallel sides, and with a very nar­
row transverse ribbon in the loop which is "arched 
ventrally" (Jackson, 1952:16). Gryphus capensis is 
also provided with a thin, dorsal median ridge 
which is not present in G. indianensis and rare in 
this group of brachiopods. 

Davidson (1880:29, pi. 2: figs. 5, 6) describes and 
figures under the name of Tcrebratula vitrea minor 
(not Philippi 1836) two specimens of a small tere-

bratulid, possibly referable to Gryphus. These 
specimens are compared with G. capensis by Jack­
son (1952:17), who rejects them from that species 
because they are broader than his species. David­
son's specimens are considerably larger (15 mm 
long by 13 mm wide) and much rounder than G. 
indianensis. Although Davidson's figures do not 
give precise detail, the loop also appears different, 
not having so broad outer hinge plates as G. in­
dianensis. Davidson's specimens are assigned by 
Helmcke (1910:258) to his species, Liothyrina agul-
hasensis. T h e narrow form of the loop and the flat-
tish outer hinge plates suggest Gryphus rather than 
Liothyrella [=.Liothyrind\ as the genus of 
Helmcke's species. 

Family C A N C E L L O T H Y R I D I D A E Thomson, 
1926 

Subfamilv C A N C E L L O T H Y R I D I N A E Thomson, 
1926 

Genus Terebratulina D'Orbigny, 1847 

Terebratulina abyssicola (Adams and Reeve) 

Tcrebratula abyssicola Adams and Reeve, 1850:72, pi. 21: 
fig. 5.-Reeve, 1860: pi. 4: fig. 14. 

T radiata Reeve, 1860: pi. 3: figs. la-b. 
Terebratulina caput-serpentis Lin. septentrionalis Couthouy 

Davidson, 1880:33. 
Terebratulina abyssicola (Adams and Reeve).—Davidson, 

1886:37, pi. 5: fig. 54.-Dall, 1920:307.-Jackson, 1952: pi. 
II; pi. 1: figs. 5-7.-Helmcke, 1938:239; 1940: (29) 243. 

T radiata Reeve.-Davidson, 1886:34, pi. 6: figs. 9-14.—Dall, 
1873:180. 

T africana Turton, 1932:260, pi. 70: fig. 1842. 

All of the specimens of this species are fragmen­

tary, none showing any important details of the 

interior. Several of the fragments have the dark 

color bands so distinctive of the species. T h e An­

ton Bruun specimens extend the range of the 
species far to the north. T h e depth at which speci­
mens described by Helmcke ranged was from 80 
meters to 106 meters, but those collected by the 
Anton Bruun are from only 42 meters. 

LOCALITY.—Cruise 7, station 372B. 

Terebratulina meridionalis Jackson 

PLATE 3: FIGURES 43-45 

Terebratulina meridionalis Jackson, 1952:13, pi. 1: fig. 8. 

Specimen small, rather widely oval in outline, 
with well-rounded sides and somewhat truncated 
anterior margin; maximum width at midvalve; 
posterolateral margins forming an angle of 82°. 
Beak nearly straight, truncated; foramen small for 
the genus, submesothyridid; deltidial plates small, 
disjunct. Anterior commissure rectimarginate. Sur­
face costellate, costellae strong on the umbones and 
lateral shoulders, but becoming weak and unclear 
on the more anterior parts of the shell. 

Ventral valve slightly deeper than the dorsal 
valve, fairly strongly convex in lateral profile, with 
maximum convexity posterior to midvalve; anterior 
profile gently but somewhat narrowly convex with 
rather long, gently sloping sides. Umbonal and 
median regions swollen; anterior somewhat flat­
tened. 

Dorsal valve gently convex in lateral profile and 
most convex posteriorly; anterior profile similar to 
that of the ventral valve, but not quite so deep. 
Umbonal and median regions swollen, but anterior 
somewhat flattened. 

Interior with a stout loop, having a very broad 
transverse band and stout, anteriorly pointed de­
scending element. Crura rounded and rather thin. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
specimen Length length width Thickness angle 

550367 10.2 9.9 8.2 4.7 82° 

DIAGNOSIS.—Terebratulina with evanescent costel­
lae. 

Tyi 'Es.-Figured hypotype: USNM 550367. 

LOCALITY.—Anton Bruun. Cruise 8, locality 400C. 

DISCUSSION.—The identification of this specimen 

with 7'. meridionalis Jackson is based on the fact 

that the costellae are evanescent, a point empha-
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sized by Jackson, and that the proportions of the 
Anton Bruun specimen are almost identical to those 
of T. meridionalis. It is suggested that the speci­
men here described is a young individual of Jack­
son's species. If this be true, the range of T. 
meridionalis is extended a considerable distance to 
the north and east. 

Terebratidina species 1 

PLATE 3: FIGURES 32-35 

Small, oval in outline, with rounded sides and 
narrowly rounded anterior margin; posterolateral 
margins forming an angle of 72°. Beak obliquely 
truncated; foramen large. Surface multicostellate, 
costellae appearing in four generations, closely 
crowded, subangular posteriorly, but flattening and 
crowding anteriorly, three costellae in 1 mm at the 
anterior margin. Posterior costellae beaded, the 
beads appearing as nodes on the posterior lateral 
margins and slopes. Anterior commissure gently 
uniplicate. 

Ventral valve moderately convex in lateral pro­
file, but flatly convex in anterior profile; antero-
median half flattened to form an ill-defined sulcus. 
Dorsal valve with about the same depth as the ven­
tral valve, flatly convex in lateral profile, but with 
anterior profile similar to that of the opposite valve. 
Umbonal region moderately swollen, the swelling 
continuing to the anterior margin to form a low 
fold. 

Dorsal valve interior with high, stout socket 
ridges, median roughened area serving as a cardinal 
process and slight ridgelike outer ridges that inter­
lock with the troughs in the ventral teeth. Crura 
stout, rounded in section; loop very stout with a 
broad, thick ring, protuberant strongly on its an-
terodorsal side. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
specimen Length length width Thickness angle 

550370a 6.7 5.7 5.2 3.0 72° 

LOCALITY.—Anton Bruun Cruise 1, station 18A. 

DIAGNOSIS.—Small Terebratulina with closely 

crowded costellae. 

TYFEs.-Figured specimens: USNM 550370a, b. 

DISCUSSION.—The size of the specimens here dis­

cussed suggests that they are immature, but the 
stout, thick character of the loop and the adult ap­
pearance of the ornament indicate a mature speci­
men. Nevertheless, it has not been possible to iden­
tify the species with any established Indian Ocean 
terebratulinas or any described East Indian species. 
Inasmuch as the species is represented by so few 
specimens (about 9 very small individuals), besides 
the figured ones, it seems best not to name this 
Terebratulina. 

Terebratulina valdiviae Blochmann was taken 
from 366 fathoms on the west side of Sumatra about 
7 degrees north of the above Anton Bruun. locality. 
Terebratulina species 1 is from shallow water (77 
meters) but appears not to be related to Bloch-
mann's species. I have compared closely young 
stages of T. valdiviae with T. species 1, but the 
former is a very wide and rounded species, so that 
its outline at a stage comparable to that of the 
Anton Bruun specimens is much more rounded and 
the ornament more beaded. 

Terebratulina species 2 

PLATF. 3: FIGURES 5-8 

Small, elongate oval in outline, with the maxi­
mum width slightly below the midline; anterior 
margin narrowly rounded; posterolateral extremi­
ties forming an angle of 65°-70°. Beak straight, 
foramen large; deltidial plates vestigial. Anterior 
commissure fairly strongly uniplicate. Surface cos­
tellate, costellae narrowly rounded, widening an­
teriorly, but remaining strong and elevated 
throughout their length; three costellae to the mil­
limeter at the anterior margin. 

Ventral valve moderately convex in lateral pro­
file, with the maximum convexity in the posterior 
half and the anterior half flattened; anterior pro­
file flatly convex, with the median region slightly 
sulcate; umbonal and postlateral regions convex; 
sulcus originating on the umbonal region, widen­
ing and deepening anteriorly to become moderately 
deep. 

Dorsal valve of about equal depth to the ventral 
valve, moderately convex in lateral profile, with 
the maximum convexity in the posterior half; an­
terior profile moderately domed. Umbonal region 
moderately swollen, the swelling extending to the 
anterior margin to form a broad fold. 
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Ventral valve with elongated teeth, having nar­
row slits between the tooth and shell wall; pedicle 
collar short and thick. Dorsal valve with strongly 
elevated socket ridges; cardinal process a rough­
ened surface on the posterior margin; crura short, 
stout, flattened; loop squat and wide, with the 
crural process thin and delicate and not quite com­
pleting the ring. Anterior band fairly thick. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
.specimen Length length width Thicknets angle 

550369a 7.2 6.6 5.5 3.2 67° 
550369b 6.7 5.9 5.2 2.7 67° 

LOCALITY.— Anton Bruun Cruise 9, stations 444, 
445. 

TYPES.—Figured specimens: USNM 550369a, b. 
DISCUSSION.—Compared with Terebratulina val­

diviae Blochmann of the same size as Terebratulina 
species 2, the former species is a much more 
rounded shell with strongly rounded sides and 
front. Terebratulina species 2 is strongly triangu­
lar. Terebratulina abyssicola (Adams and Reeve) 
has a similar outline to that of Terebratulina val­
diviae and is quite unlike Terebratulina species 2. 
T h e sculpture of Terebratulina species 2 is com­
pletely unlike that of Terebratulina meridionalis 
Jackson, the costellae of which become obsolescent 
anteriorly. 

Terebratulina caputserpentis emarginata Risso is 
similar in shape to Terebratulina species 2, but 
somewhat more convex in its lateral margins and 
much more strongly costate in the younger parts, 
which correspond in size to the Indian Ocean speci­
men. Inasmuch as these Indian Ocean specimens 
are clearly young, they are not named. 

Subfamily E U C A L A T H I N A E Muir-Wood, 1965 

Genus Eucalathis Fischer and Oehlert, 1890 

Eucalathis fasciculata, new species 

PLATE 1: FIGURES 26-28 

Very small, elongate oval in outline, with a nar­
row hinge and expanding anterior; sides divergent 
to the anterolateral extremities; anterior margin 
broadly rounded; posterolateral angles obtuse; 
maximum width in the anterior third; lateral 

commissure straight; anterior commissure faintly 
uniplicate. Interarea very narrow; foramen wide, 
triangular, no trace of deltidial plates. Surface 
fascicostate, primary costae about 18, broad and 
subangular with a median elevation, flanked by 
one or two subsidiary costae on the anterior and 
anterolateral margins. Posterior and median por­
tions of shell nearly smooth, but costae showing 
faintly. Costae faintly beaded where intercepted 
by growth varices. Posterolateral margin with a 
few low, spinelike projections. 

Ventral valve gently and unevenly convex in lat­
eral profile, the posterior moderately convex, the 
median region flattened, and the anterior region 
sloping gently to the anterior margin; anterior 
profile forming a broad gently convex dome, with 
long, gently sloping sides. Umbonal region nar­
rowly convex, the convexity not extending beyond 
midvalve; sulcus originating near midvalve, shallow 
throughout and widening anteriorly; sulcus occu­
pied by two major costae. 

Ventral interior with small teeth but other de­
tails obscure. 

Dorsal valve evenly and gently convex, with the 
maximum convexity at midvalve; anterior profile 
a gently convex, well-rounded dome; umbonal re­
gion narrowly convex, the convexity emphasized by 
two small, flattened ears; fold low and inconspicu­
ous, originating near midvalve and continuing the 
umbonal convexity anteriorly as it widens in that 
direction; fold defined by three median costae. 
Flanks somewhat swollen and moderately steep. 
Dorsal valve interior with stout socket ridges 
welded to the posterior wall; notothyrial area thick­
ened, its posterior roughened to form a wide cardi­
nal process; crura short, with blunt crural 
processes. Loop short, bluntly triangular, with de­
scending processes wide and stout, meeting medi­
ally in a small angular ribbon. Other details not 
clearly visible. 

Measurements in millimeters: 

Dorsal 
USNM valve Maximum Apical 
specimen Length length width Thickness angle 

550371 2.9 2.6 2.6 1.1 85° 

LOCALITY. -An ton Bruun Cruise 7, station 363k. 

DiAGNosis.-Small Eucalathis with shallow me­
dian sulcus and low fold and with broadly fasci­
costate ornament. 


