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ABSTRACT

Cairns, Stephen D. A Revision of the Ahermatypic Scleractinia of the Galdpagos and Cocos
Islands. Smithsonian Contributions to Zoology, number 504, 44 pages, 12 plates, 4 tables, 1
map, 1991.—The ahermatypic Scleractinia of the Galdpagos and Cocos islands are revised
based primarily on the collections of the 1986 expedition of the Johnson-Sea-Link I research
submersible. A historical review of the previous work on ahermatypic Scleractinia from the
Gal4pagos and Cocos islands is given. Forty-two ahermatypic species from the Galdpagos and
12 ahermatypic species from Cocos Island, including nine and five new records, respectively,
are described and illustrated—because of overlap in distribution, a total of 44 species. One
genus, Pseudocyathoceras, and nine species are described as new: Cladocora pacifica, Oculina
profunda, Caryophyllia perculta, C. solida, Concentrotheca vaughani, Crispatotrochus
galapagensis, Anomocora carinata, Polymyces wellsi, and Dendrophyllia johnsoni. Crispa-
totrochus Tenison Woods, 1878, is resurrected and designated the senior synonym of
Cyathoceras Moseley, 1881. In order to facilitate comparisons within the subgenus
Caryophyllia (Caryophyllia), the 56 Recent species and subspecies are tabulated based on the
nature of their base, septal symmetry, number of septa, and their distribution. The four species
of Galapagan Tubastraea are also compared in a tabular key.

The zoogeographic affinities of both the Galapagan and Cocos Island ahermatypic
Scleractinia are found to be consistent with other groups of marine invertebrates. The Galapagan
fauna has a 41% endemic component, 21% Panamanian, 19% Indo-Pacific, 14% cosmopolitan,
and 5% West Indian. The West Indian affinity is strengthened by the suggestion of two geminate
species pairs: Cladocora pacifica-C. debilis and Oculina profunda-O. varicosa. The Cocos
ahermatypic fauna has smaller endemic and larger Panamanian components, 17% and 33%
respectively, the remaining species equally allied between the Indo-Pacific region and
cosmopolitan species.
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A Revision of the Ahermatypic
Scleractinia of the Galdpagos and
Cocos Islands

Stephen D. Cairns

Introduction

HISTORICAL RESUME—The first ahermatypic coral to be
reported from the Galdpagos was Flabellum galapagense
Milne Edwards and Haime (1848a,b), a fossilized specimen
from an unspecified island within the Galdpagos archipelago
and an unknown geologic age. This specimen is lost (Wells,
1983) and the species has not subsequently been found in the
Galapagos.

Pourtales (1875) reported seven scleractinians from the
Galapagos collected on the beach during an expedition of the
U.S.C.S. Steamer Hassler in 1872, including two shallow-
water ahermatypes: Oulangia bradleyi and Tubastraea coc-
cinea, the latter reported as Astropsammia pedersenii. Duncan
(1876) also reported T. coccinea from the Galdpagos as
Placopsammia darwini, the specimen having been collected in
1835 by Charles Darwin.

Based on the dredging of the U.S.F.C. Steamer Albatross in
1891, Marenzeller (1904b) reported three deep-water corals
from the Galdpagos: Madrepora oculata, D. cristagalli, and
Oculina pacifica (the latter reported as “Oculinidarum gen.?
sp.?”) and three species from Cocos Island: Cladocora
profunda (reported as C. arbuscula), Caryophyllia diomedeae
(reported as Caryophyllia sp.), and Javania cailleti (reported as
Flabellum sp.).

In a similar publication based on the deep-water dredging of
the U.S.F.C. Steamer Albatross in 1904-1905, Vaughan
(1906) reported three new deep-water species from the
Galdpagos: Madrepora galapagensis (= M. oculata), Desmo-
phyllum galapagensis (= Javania cailleti), and Balanophyllia
galapagensis. Only the last two species were new records for

Stephen D. Cairns, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington,
D.C. 20560.

Review Chairman: C.W. Hart, National Museum of Natural History,
Smithsonian Institution. Reviewers: John Wells, Cornell University,
Ithaca, New York 14853; Helmut Zibrowius, Station Marine d'En-
doume, F13007 Marseille, France.

the Galdpagos. Both Marenzeller’s (1904b) and Vaughan’s
(1906) specimens are deposited at the USNM.

On the expedition to the South Pacific of the S.Y. St. George,
Crossland (1927) reported yellow and pink Dendrophyllia from
Tagus Cove, Isabela, believed by Wells (1983) to be the first
record of D. gracilis from the Galdpagos.

The greatest addition to the Galapagan ahermatypic fauna
was that of Durham and Barnard (1952), who reported 19
shallow-water species from the Galdpagos and three from off
Cocos Island, 13 and 1 new records, respectively, for these
islands. These specimens were collected on board the Velero 111
and Velero IV between 1932 and 1949 and are deposited at the
AHF. The 13 new Galapagan records were Madracis asperula,
M. pharensis (reported as Madracis sp.), Cladocora pacifica
(reported as C. debilis), Astrangia browni (reported as A.
gardnerensis), A. equatorialis, Caryophyllia perculta (reported
as C. diomedeae), Polycyathus hondaensis (reported as
Astrangia hondaensis), Phyllangia consagensis (reported as
Lophosmilia wellsi), Sphenotrochus hancocki, Pseudo-
cyathoceras avis (reported as Kionotrochus avis and K.
hoodensis), Flabellum daphnense, Endopachys grayi (reported
as E. vaughani), and Endopsammia pourtalesi. The two new
Cocos Island records were Polycyathus hondaensis and
Endopachys grayi. Durham and Bamnard (1952, table 1) also
listed the 98 species then known from the eastern Pacific,
including a separate category for the Galipagos species,
making this a benchmark paper for the study of the taxonomy
and zoogeography of the eastern Pacific coral fauna.

Six ahermatypic species were collected at the Galdpagos and
Cocos islands on the Galdpagos-Expedition 1953-1954 of the
International Institute for Submersible Research (Durham,
1962). The collections were made on the Xarifa and are now
deposited at the Hessisches Landsmuseum, Darmstadt, and
Museum of Paleontology, University of California, Berkeley.
None of the four shallow-water species from the Galdpagos was
a new record but all three from Cocos Island were previously
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unknown from that island: Astrangia dentata, Rhizopsammia
verrilli (reported as Balanophyllia scheeri), and Tubastraea
coccinea (reported as T, tenuilamellosa). Durham (1962, table
3) also tabulated a comprehensive list of all Scleractinia known
from the Galdpagos and Cocos islands, but because he
overlooked the papers by Milne Edwards and Haime (1848a),
Pourtales (1875), Marenzeller (1904b), and Crossland (1927),
the list was incomplete.

In a paper on the zoogeography of the eastern Pacific
Scleractinia, Durham (1966, table 1) reiterated his lists of
scleractinian species for the Galapagos and Cocos islands, this
time including the paper by Pourtales (1875), but no additional
species were reported for either island group. Durham (1966,
table 2) also reiterated his list of all 103 species known from the
eastern Pacific, extracted primarily from Durham and Barnard
(1952), and presented a brief historical resume of the corals
previously reported from the Gal4dpagos and Cocos islands.

The next addition to the scleractinian fauna of the Galdpagos
was that of Wells (1982), who described six new shallow-water
ahermatypes: Polymyces isabela, Balanophyllia eguchii, Rhiz-
opsammia wellingtoni, Tubastraea faulkneri, T. tagusensis,
and T. floreana. The most recent addition to the Galapagan
fauna was the annotated and illustrated checklist of Wells
(1983), who listed five new records for the Galdpagos: Culicia
rubeola, Caryophyllia solida (reported as C. diomedeae),
Paracyathus humilis, Enallopsammia rostrata (reported as E.
amphelioides), and Polymyces wellsi (reported as Javania
pseudoalabastra). As in his previous paper (Wells, 1982), most
of the specimens on which this paper was based are deposited
at the USNM, but some are also at the CAS and Charles Darwin
Reserach Station, Santa Cruz.

Nine new records are reported herein from the Galdpagos:
Caryophyllia diomedeae, Concentrotheca vaughani, Crispa-
totrochus galapagensis, Lophelia prolifera, Flabellum sp. A,
Javania sp. A, Dendrophyllia johnsoni, D. californica, and
Rhizopsammia verrilli. This increases to 42 the number of
ahermatypes known from the Galdpagos Islands (Table 1).
Combined with the 13 hermatypic species known from the
Galdpagos (Wells, 1983:215), a total of 55 species are thus
known from the archipelago, including one exclusively fossil
species.

Four new records are reported herein for Cocos Island:
Culicia rubeola, Desmophyllum cristagalli, Anomocora cari-
nata, and Dendrophyllia californica. This increases to 12 the
number of ahermatypes known from off Cocos Island (Table
1). Combined with the 12 hermatypic species known from
Cocos Island (Durham, 1966:125), a total of 24 species are thus
now known from this island.

ABBREVIATIONS.—The following abbreviations are used in
the text, primarily in the context of the “Material Examined”
sections.

AB R/V Anton Bruun
AHF Allan Hancock Foundation, Los Angeles
ALB U.S. Fish Commission Steamer Albatross

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Cx,Px,Sx  Costae, pali, or septa (respectively) of cycle designated by
numerical subscript

CAS California Academy of Sciences, San Francisco

GCD:LCD Ratio of greater calicular diameter to lesser calicular diameter

IRCZM Indian River Coastal Zone Museum, Harbor Branch Oceano-
graphic Institution, Ft. Pierce, Florida

JSL Johnson-Sea-Link I, a research submersible owned by Harbor
Branch Oceanographic Institution

USNM Collections of the former United States National Museum, now
in the National Museum of Natural History, Smithsonian
Institution, Washington, D.C.

YPM Yale Peabody Museum, New Haven

ACKNOWLEDGMENTS.—I would like to thank the following
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study: G. Bakus (AHF), D. Fautin (CAS), and W.D. Hartman
(YPM). I am also, as always, grateful to H. Zibrowius (Station
Marine d’Endoume) for his tireless efforts in reviewing my
manuscripts.
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new material reported in this report, was co-sponsored by
Harbor Branch Oceanographic Institution; SeaPharm, Inc.; and
the National Cancer Institute, Natural Products Branch (con-
tract NO1-CM-67919). I am grateful to co-chief scientists K.L.
Rinehart and S.A. Pomponi for the opportunity to participate in
this cruise, and to J.K. Reed and P.M. Mikkelsen for facilitating
the loan of specimens.

The scanning electron photomicrographs were taken in the
SEM Laboratory of the National Museum of Natural History,
Smithsonian Institution.

Material and Methods

The new material on which this revision is based originated
primarily from the Johnson-Sea-Link I submersible expedition
to the Galédpagos and Cocos islands in November to December
of 1986. Ahermatypic Scleractinia were collected from 25 (see
“Station List”) of the 35 submersible dives, and 10 additional
SCUBA dives in adjacent shallower waters. The use of a
manned research submersible allowed selective collection of
invertebrates and in situ observation and photography of living
corals. Specimens were also examined from 14 Albatross
stations, several Anton Bruun stations, several shallow-water
stations made in 1974 by W.D. Hope in the Galdpagos, and
several shallow-water collections made by W.L. Schmitt in
1934 off Cocos Island. Much of the previously reported
historical material from the Galdpagos, Cocos Island, and
eastern Pacific was also examined, including the specimens
reported by Marenzeller (1904b), Vaughan (1906), Durham
and Barnard (1952), and Wells (1982, 1983). Station data for
the Velero stations reported by Durham and Barnard (1952) are
found in volumes 1 and 6 of the Allan Hancock Pacific
Expeditions.

Species synonymies are complete insofar as records from the
Galapagos, Cocos Island, and eastern Pacific. If a species
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TABLE 1.—General distribution and depth ranges of ahermatypic Scleractinia from Galépagos and Cocos
islands. (S) indicates that species was considered as a predominantly shallow-water species in the

zoogeographic analysis.
43‘ & Bathymetri
N < ymetnc
Species 6}% N 4 Q’o& F range of
¢ Y& &S Galé _
i & ¥ S pagos
C)b C/JP Q? A Cocos records (m)
1. Madracis sp. cf. M. asperula x ? 46-64 S)
2. Madracis sp. cf. M. pharensis x ? ? 30-343 S)
3. Cladocora pacifica x x 45-603
4. Culicia sp. cf. C. rubeola x x x x 0-27 (S)
5. Astrangia browni x x 0-5 S)
6. Astrangia equatorialis x 0-15 o)
7. Astrangia dentata ? x 8 o)
8. Oulangia bradleyi x x 0-14 S)
9. Madrepora oculata x x x x 15-806
10. Oculina profunda x x 305-742
11. Caryophyllia diomedeae x x x 245-806
12. Caryophyllia perculta x x 105-316
13. Caryophyllia solida x 373-488-71160
14. Concentrotheca vaughani x 313-316
15. Crispatotrochus galapagensis x 84-806.
16. Paracyathus humilis x x 23 S)
17. Polycyathus isabela x 14-23 o)
18. Polycyathus hondaensis x ? x ? (S)
19. Desmophyllum cristagalli x x x x x 373-806
20. Lophelia prolifera x x x x 315-316
21. Phyllangia consagensis x x 0-59 S
22. Anomocora carinata x 614-785
23. Sphenotrochus hancocki x x 18-273
24. Pseudocyathoceras avis 91-183
25. Flabellum galapagense fossil
26. Flabellum sp. A 441-717

27. Flabellum daphnense

28. Javania cailleti

29. Javania sp. A

30. Polymyces wellsi

31. Balanophyllia galapagensis
32. Balanophyllia eguchii

33. Dendrophyllia gracilis

34. Dendrophyllia californica
35. Dendrophyllia johnsoni
36. Endopachys grayi

37. Rhizopsammia verrilli

38. Rhizopsammia wellingtoni
39. Endopsammia pourtalesi
40. Enallopsammia rostrata
41. Tubastraea coccinea

42. Tubastraea faulkneri

43. Tubastraea tagusensis

44, Tubastraea floreana

Totals

MM M M M M M oM M M M M M M M M M M M M M A

=Y
~

101
x x x x 245-576

143
391-813
18-462
x x 1-27 o)
x 0-12 )
x x 315-576
373-462
x x x 20-183
x x 6-20 S)
2-43 S)
7 o)
x x ni
b § x x x 1.5-54 o)
x 3-5 o)
x 1-43 (O]
2-5 S)
12 20 14 8 20 S

ranges beyond the eastern Pacific, one or more references are
included in the synonymy that summarizes these records.
Efforts were made to verify most of the historical records by
personal observation, but when specimens were not available
for study and the published account was unclear, the synonymy

and corresponding distributional records are queried. Represen-
tatives of 43 of the 44 species known from the Galdpagos and
Cocos islands were examined and illustrated; only the fossil
Flabellum galapagense was not seen and is presumed to be
lost.
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MAP 1.—Galépagos Islands, illustrating all of the islands off which corals were collected.

Descriptions are provided for most species; however, when
no additional specimens were collected of a particular species,
then only a discussion is provided including emendations or
additions to the previously published description. Conventional
scleractinian terminology is used in describing the coralla (see
Wells, 1956; Caimns, 1981, 1989). In two cases (i.e., subgenus
Caryophyllia and Crispatotrochus) supraspecific taxa are
discussed in order to facilitate comparisons of described
species or to resurrect an older taxon.

In the “Material Examined” sections, the number of
specimens from a station (if solitary) is enclosed in parentheses
following the station number, itself followed by the museum
catalog number and previous publication citation, if any.
Additional reference material examined, not conspecific with
the species being discussed, follows. Types of all new species
are deposited in USNM.

If the species is widespread, bathymetric ranges are given for

the Galdpagos-Cocos records distinct from the entire known
range. Spanish names are used for the individual Galdpagos
Islands (see Glynn and Wellington, 1983:5-7) and in the
“Distribution” sections listed in a counterclockwise order
beginning with Fernandina.

The scanning electron photomicrographs were done by the
author on a Cambridge Stero Scan 100. In many cases stereo
pairs are published in order to give a better appreciation of the
depth of fossa and relative exsertness of septal cycles. Some
specimens were dyed with red food color in order to improve
their contrast for conventional photography.

Zoogeography

Unlike the Galapagan stylasterid corals, which are all
endemic to that archipelago (Cairns, 1986), the Galapagan
ahermatypic Scleractinia have more traditional faunistic affini-
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ties as described by Ekman (1953) and Briggs (1974), that is: a
high endemic component, followed by affinities with the
Panamanian, Indo-Pacific, and West Indian regions, in that
order. The relative percentages of these categories are given in
Table 2. It should be noted that the shared possession of a
species between the Galdpagos and Cocos Island is considered
as an endemic. The West Indian affinity is not only inferred by
the shared possession of two species of Madracis, but also by
the occurrence of Oculina profunda and Cladocora pacifica,
which are extremely similar (geminate pairs) to the West Indian
Oculina varicosa and Cladocora debilis.

It must be remembered, however, that marine zoogeographic
patterns are based primarily on shallow-water (continental
shelf) organisms, whereas the ahermatypes are predominantly
a deep-water (continental slope) ecological group. Therefore, a
further breakdown of faunistic affinities based on depth range
is also presented in Table 2. A high majority of the endemic and
cosmopolitan species from the Galdpagos are deep water
species, whereas all West Indian, most Indo-Pacific, and a
majority of the Panamanian species are shallow water in
distribution. Another result of analyzing a predominantly
deep-water group of organisms is a relatively higher percentage
of cosmopolitan species.

5

The only comparable analysis of the Galapagan ahermatypes
was that of Wells (1983:217), based on 31 species. He listed a
lower percentage (32%) of endemics, a slightly higher
percentage of combined Indo-Pacific and cosmopolitan species
(35%), a slightly lower percentage of Panamanian species
(19%), and a much higher percentage of West Indian species
(13%). These discrepancies can be explained by the higher
number of species analyzed herein and the reidentification of
several of Wells’ species.

The affinities of the Galapagan ahermatypes differ from the
affinities of the Galapagan hermatypes (Wells, 1983) by having
amuch higher percentage of endemic and cosmopolitan species
and a much lower percentage of Indo-Pacific species.

The faunistic affinities of the relatively few (12 species)
ahermatypes known from Cocos Island (Table 2) are also
consistent with most other groups of marine invertebrates as
summarized by Briggs (1974): a relatively low endemic
component (17%), a high Panamanian component (33%), and
lesser Indo-Pacific (25%) and cosmopolitan (25%) compo-
nents. Cocos Island is therefore considered to be an outpost of
the Panamanian Province. Ten of its 12 ahermatypic species are
shared with the Galdpagos.

TABLE 2.—Zoogeographic affinities of Galipagos and Cocos islands ahermatypic Scleractinia, emphasizing
depth ranges. Percentages of shallow and deep divisions are expressed as a percentage of total component.

Component Galdpagos Cocos
Total Shallow Deep Total Shallow Deep
Endemic 17 (41%) 5(29%) 12 71%) 2 (17%) 0 2 (100%)
Panamanian 9 (21%) 5 (56%) 4 (44%) 4 (33%) 2 (50%) 2 (50%)
Indo-Pacific 8 (19%) 6 (75%) 2 (25%) 3 (25%) 2(67%) 1 (33%)
Cosmopolitan 6 (14%) 1(17%) 5 (83%) 3 (25%) 1 (33%) 2 (67%)
West Indian 2 (5%) 2 (100%) 0 0 0 0
Totals 42 (100%) 19 23 12 (100%) 5 7

Order SCLERACTINIA
Suborder ASTROCOENIINA Vaughan and Wells, 1943
Family POCILLOPORIDAE Gray, 1842
Madracis Milne Edwards and Haime, 1848

1. Madracis sp. cf. M. asperula Milne Edwards and Haime,
1850

PLATE la

Madracis asperula—Durham and Bamard, 1952:14-15, pl. 1: fig. 2ab.—
Durham, 1962:46; 1966:125.—Wells, 1983:224.

DISCUSSION.—A delicately branched decameral species of
Madracis is known from one specimen from the Gal4pagos, a
branch fragment 26.6 mm long reported by Durham and
Barnard (1952). Nothing is added to their description of this

specimen. Until a revision of the genus is made (as
recommended by Zibrowius, 1980), based, perhaps, on a
detailed morphometric analysis or a molecular taxonomic
approach (e.g., electrophoresis), the taxonomy of Madracis and
the range of variation and taxonomic value of various
characters will remain poorly known. Until then, I prefer to
follow Durham and Barnard’s (1952) tentative identification of
this specimen as M. asperula even though the gross morpho-
logical characters of the Galapagan specimen are identical to
those of M. asperula from the Atlantic.

Madracis asperula differs from the other Pacific branching
Madracis (i.e., M. kauaiensis Vaughan, 1907, and M. asanoi
Yabe and Sugiyama, 1936) by having very slender, delicate
branches.

MATERIAL EXAMINED.—Velero 201-34 (1) AHF 1.1 (Dur-
ham and Bamard, 1952), Plate 1a.

DISTRIBUTION.—Gal4pagos: off Gardner Bay, Espafiola;






