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M, rnyeurtn (Milns Edwards k H a i m ~ ,  1849) 
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C /iarolofirr,m Cairns. 1977 
C mypln, n. sp 
C anirllnr~rm Pourtalb, 1874 
C mpyms Cairns, 1979 
C hn&c~&mrir Cairns, 15179 
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Colangia irnrnmrz Pourtal$s, 1871 
C. jarnairmrir, n. sp. 
C mullip,lz/f", n, sp. 
Phylhneo am'rana a k c a n n  Milnr Edwards & Haime, 1849 
E peyuep~tar, n. rp. 
Rhi~nrmilia marulala (Pourtales, 1874) 
R ~ d a r c a i r n s ,  1978 
Phnrrloryollrzuj70s (Pourtal+s, 1878) 
Anomnrora/wundn (Po~~rtalPs. 1871) 
A. pmllfm (Pourtal6s. 1871). n. comh. 
A. mmhodi (Chevalier, 1966), n. comb. 
Coenosrnilia ahrrulrr Powtales. 1874 
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STUDIES O F  TI-IE NATURAL. HISTORY OF THE CARIBBEAN 
REGION: VOL. 75,2000 

A REVISION OF THE SHALLOW-WATER AZOOXANTHELLATE 
SCLERACTINIA OF THE WESTERN ATLANTIC 

by 

STEPHEN D. CAIRNS* 

CAIRNS. S. D., 2000. A revisinn of thr  shallow-watcr azooxanthrllate Scleractinia of the  west- 
crn Atlank.  Sludirr Nril. tTkf Cm?bhan Rqion 75, Amsterdam. 20011: 1-291 

This paper rortstit~~tes thc second 01 a nvo part revision o f t he  wesrcrn Adantic azooxnn- 
thrllate Scl~rnrtinia - this part addressing the taxonomy and distribution of the 73 sprcirs 
kncrun 10 occor at depths shallower than 183 m within ihc tropical and warm trmperate 
realm. Of ~ h i r  nmrrher, 27 rp~ r i c s  irrcor rxrl~~rively shallower than 185 m: these are hilly 
clescrib~d, figorrd, and mapped. The rrarzininy: 46 spccirs arc also known to occor at 
depths grcater than 183 m, most ofthose specips treatpd more fully in part 1 (CAURNS 1979). 
Lists are also provided of ihe azoovanthellatr species that occrar exclnsively deeper than 
IR3 m (56 specirs) as wrII as the wesrern Atlantic ~ooxanthcllatr fnu~ra (65 sppcirs), rr- 
suldng in Ole first comprehcnsi\~c list of all 192 wrrtcrn Atlantic scleracunian species. In 
thc wcstcrrl Atlantic thrrc are approximately twirr as many arooxanthcllate as zoonanthrl- 
late species. One S ~ P C ~ P S ,  Tz~ba$irara rorrine<zis conriderrrl to be introtlurrtl; its distribution 
and chr<,rrolorn of it.? rr,ssihlr dimcrsal arr manned and dircus~pd. .~.. . , 

Approximatrly 6900 specimens (1100 lot?) were cxarninrcl, c~~llrctrr l  from ovcr 550 sta- 
lions. Addi~ional =cords of all hut thrre of thr  73 sprcirs are r~por ted  herein. Ten bpecics 
and one srtbspecies are described as new: Len new contl,inations are nlggerted. 

Among the 71 shallow-mtrr sprcipr several patterns ofdistrihution were discerned: widr- 
spread insular and conrinenral, primarily inslllar, prinrarily rontinmtal, endrlnic to Brazil, 
and i:ndcmic tn the Carolinian Province. The most comnron pattrrn. s h a r d  by I R  species. 
was a distribution that il~cludcs thc cntiru tropical wrstwn Atlantic as well a3 thc northern 
warm temprrate r~g i on  in the northem Gulf of Mexico and/or rn~ahea\t  coa-t of the US, 
these '~nrythel-mic aopical' species usually extending n o  farthpr than 34'30' to 35"0(I'N. 
Among llrr 27 exclusively rhallorv-water arooranthellates. the perrenmgt- of sprries m- 
dcmic to the western Atlantic (85%)) and rhr amphi-AUantic conlpuncnt (11%) werr con- 
ridrrahly highrr and lower: respectively, th;m those corr~poncnts for the deeperwater aroow- 
anthellates, but rirrually identical to that of the western Atlantic zonxanthellate colals. 

Key words: Sclemaioia, azoo-thellate, Caribbean, western Atlantic, taxonomy, biogeos- 
=P~Y. 
* 11, Sc~phcn 1). Cairns. 1)cpanrncnt of lrivcrtchrarr Zoology, Smitbronian In~titulion. nkshing- 
ton, 1). C. 205hlY1165, LISA. 
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INTRODUCTION 

111 1979, 1 (CARNS 1979) puhlished a revision of the deep-water azooxan- 
thellate Scleractinia of the tropical western Atlantic, consisting 01 an ac- 
count of 88 species. It had always been my intention to publish the com- 
plementary text, which would treat thr shallow-water azooxanthellate 
species from the same region; however, specimens were lrss available for 
such a comprehensive treatment until extensive collections were made by 
the BLM/MMS and various other independent expeditions and collectors 
(see Station list). Now, two decades later, I submit the second and final 
part of the revision of the western Atlantic azooxanthellate corals. 

The coverage for this revision includes all azooxanthellate spccies that 
have all or part of their bathymetric range shallower than 183 m and that 
occur in the tropical and/or warn temperate regions of the western At- 
lantic. Altogether 73 species are treated, 43 ofwhich are more thoroughly 
discussed in previo~rsly published papers (<j\mms 1977a-b, 1978a, 1979: see 
Tahlr 1 and Fig. l ) ,  most of which have bathymeuic ranges that are shal- 
low but also exceed 183 m; the remaining 30 are fi~lly described herein. 
Despite the overlap of 43 species, all 73 shallow-water species are included 
herein so that this paper can be considered comprehrnsive for the shallow- 
water fauna. Another 56 zonxanthellate species (Appendix 1) occur in 
waters exclusively deeper than 183 m, which brings the total number of 
western Atlantic azooxanthellates to 129 species. 

H i s  t o r i  c a l  Re  s u m  e :  A history of the literatrrre on western Atlantic 
azooxanthellate corals, including both deep and shallow-watcr species, was 
given by CAIRNS (1979) and will not he repeated here, except to update sev- 
eral significant papers puhlished after 1979. 

In his revision of the Scleractinia of Cuba, ZLATARSKI (1982) included the 
redescriptions and illustrations of six shallow-water a~ooxanthcllate 
species from that country. His descriptions, synonymies, and ecological 
notes were extensivc: however, one of the six species, Cnryophyllin ~mithi ,  is 
herein reidentified as Cnlyophyllin crypla and Coenocynlhu~ cnribhenna. Five 
of these six species were also reported and illustrated by CAIRNS (1982h) 
from Belizc. 

The most significant addition to this fauna was the report on shallnw-wa- 
ter ahennatypic corals from Trinidad by HLTBBAR~ & Wf:.l.l.s (198fi). These 
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authors reported 19 coral species, including one new species, from north- 

western Trinidad and the islands between Trinidad and Peninsula de Paria, 

Venezuela, called Dragon's Mollths. One of these 19 species is now con- 
sidered hermatypic and another four have heen synonymizrd with other 

species, which reduces the numher of azooxanthellates reported from this 
region to 14. As HrlRRAKD & WEI.LS (1986) explained, this area is mviron- 
menrally atypical, heing strongly influenced by riverinc discharge and thus 
having seasonal variation in salinity, as well as high turbidity and low light 
penetration. Although these conditions tend to inhibit the growth of reef 
corals, azooxanthellates are common and, indeed, seem to flourish. For in- 

stance, in this region, two species (Astrangin solitaria and (;.elan@ immm.~n) 

reach a calicular size maximum; hvo others (Thnlnmophyllia rii.~Pi and 
ELpcl~ipsammin cmucopia)  have unusually prolific branching; one species 
((:ladorom rlrhi1i.r) has an unusual, sympodial hranching pattern; and Rhi- 

top~nmmin rnnct~l(~tn occnrs without black pigment. Furthermore, several 
species (e.g., M a d ~ a c i s  lnynnstn and Ja~iania  cailrttt> are found at lrnusually 
shallow depths in this i-egon. Most of these specimens are deposited at the 



USNM and the peculiarities mentioned ahove are discussed in the species 

accoullt~. 
Building on two earlier papers that listrd the azooxanthellate coral fan- 

na liom the Gulf of Mexico (CXIRNS 1977b, 1978a), additional records and 
a summary of all azooxanthellate species were reported by VmnA & CAIRNS 
(1987) and CXIRNS el al. (1994) from thr six subdivisions of the Gull. 

A very detailed account of one species, Artmnpapocul,~tu, was published 

by PE'reRs et al. (1988). including a redescription, complete synonymy, neo- 
type designation, illustrations, and discnssions of ecology and nomenclat- 

ural history. 
CAIRNS ef al. (1991) listed all scleractinian species that occrrr off North 

America at depths shallower than 200 m, including 51 species from the 

western Atlantic. Common names were given for some specics. 
Finally, in a heautifi~lly illusrrared field guide, HUMANN (1993) inrludcd 

colour, in situ photographs of 15 shallow-water azooxanthellate species, in- 

cluding three descrihed as new species herein. Many of the illustrated spec- 
imens are deposited at the USNM. Hunwvv provided common names for 

all the corals he illustrated. 
There have been many morr rcfcrences to shallow-water western At- 

lantic azooxanthellate corals in the literature, but usually as parts of larger 
revisions or checklist3 on reef corals from MI-iorrs regions. These citations 

are listed in the synonymies of each spccies as well as in the References sec- 

tion. 

MATERIAI. AND METHODS 

M a t e r i a l :  This study is hased on the examination of approximately 6900 

coralla divided into 1 100  lot^ that were collected from over 550 stations, in- 
cluding 54 vessels or proglams (scc Station List), and several hundred ad- 
ditional sites not listed as stations fi-orn throughout the western Atlantic. 
Additional records are reported herein for all but three of the 73 shallow- 

water azooxanthellate species, those being: Caryophyllio zopyros, C bar- 

bademis, and Cardinm:a parahxa. The three most commonly collected 
species were Aslmnpo poculnta, Bnlanol,hyllinfloednna, and Phyllnn@a a m -  

irana nmpricann. 

The largest source of new records for the study originated with the var- 



ious programs of the BLM/MMS. Other significant contributions includ- 

ed speci~nrns collected by the U.S. Fish & Wildlire Sewice vcscls; RSMAS, 
University of Miami; the JohnsonSea-Link (HROI); and from the Discov- 

cry Ray Lab,Iamaica, the latter donated to the USNM hy JOHN W. WELLS. 
There were many mo1.e sources of material, as listed in the Station List and 
in the New Records section of each species. 

M e t h o d s :  iZs mentioned in the Introduction, this paper is meant a? 
much as possible to serve as a complement, not a repetition, or my earlier 

paprr (CAIRNS 1979) on the deepwater azooxanthellates; however, all 
species that have a bathymctric range shallower than 183 m are included 

herein. Thus, for the 43 species that occur in both papers, a reduced treat- 

ment is given herein, including only an updated (post 1979) synonymy. 
and a diagnosis (not a description); type drposition, rype locality, and dis- 

trihutional maps are omitted. 
Otherwise, synonymies are made as complete as possible, including oc- 

currence in checklists (annomted as 'listed'). In order to clan* what pre- 
viously published material was examined by the author, the following con- 
vention was used (see ~ 4 r r r r ~ w s  1973). Three symbols are used in the 
synonymies, which always precede the ycar of publication: 

*, means that this entry represents the original descriptior~ of a validly de- 
scribed species under the terms of the ICLN (1985); 

v*, means that I have examined the t p e  serirs of this species; and 

v., means that T have examined this/these nontype specimens and agree 

that they helnng in this synonymy. The letter 'v' is Latin for i~idimlrs (we 
have seen). This convention is not used for publications written by my- 
self, as it is obvious that I have scen specimens that I have previously re- 
ported. 

In the 'New Records' sections, the station numher is followed by the num- 
her of specinlens examined, followed by the museum of dcposition and its 
catalog number, if any. Most newly designatcd types arr deposited at the 
USNM. 

18.7 m (instead of 200 in) was chosen as thc maximal lower limit for a 
species to hr included in this paper. This still maintains a complete cover- 
age of all western Atlantic azooxanthellates, as none has a range exclusive- 

ly hetween 189 and 200 m, and omits species such as Fu'ul~~6arynthz~s rymmrt 

rims, which has a range of 18Sl664 m, and thns is not considered as part 
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of the shallow-water fauna. In order to avoid erroneous depth ranges for 
species as a result of hathymetrically wide-ranging trawls, a 'confirmed' 
depth range is employed in this paper, which is defined as the deepest shal- 
low to the shallowest deep component of all trawls considered. For in- 
stance, if a species was trawled at a station indicating a range of 20-300 m 
and again at a station indicating 250-500 m, the confirmed depth range 
would he 250-300 m, a consenative estimate of the tnle depth of capture 
range. 

In some cases the corallum was dyed black with cloth dye and recoated 
with sublimed ammonium chloride in order to improve contrast for con- 
ventional photography. 

Several azooxanthellate species listed by CAIRNS (1979: Tahles 1,4) as oc- 
curring in shallow water are not included in this report for various reasons. 
For instance, Tethoryathus ylindraceus was listed by CAIRNS (1979) as occur- 
ring at 155-649 m. PorlRr~lis (1874) even reported it from Caho Frio at 64 
rn, but his identification was based on a dead specimen and was equivocal; 
that specimen has not subsequently been located at MCZ and was not s u b  
sequently reported by POUKTAL~S (1880a) at that depth range. The 155 m 
record originates from RI,-296 (POIJRTAL~ 1880a), which CAIRNS (1979) 
stated was not 7: rylindracew. Therefore the shallowest records of this 
species is 100-200 fms (=1RES66 m) for the syntypes (POURTAI.PS 1868) and 
183 m from Barbados (PorlRrALkS 1874), and thus it is not included in this 
report. Similar upward revisions of the minimum depth range have been 
made to De,~mophyllum strialurn, Madrqorn oculuta, and ThalamcfIhyllia 
prnhPrgi, ddetails of the changes inch~ded herein under the discussion of 
congenerics. De.~rncfIhyllum dianthw is not included because it  occurs shal- 
lower than 183 m only in the cold temperate region. Madrucis f m o r a  is 
herein considered to be i.ooxanthellate (FENNEK 1993h) as is A~aricia cail- 
leti (FENNER, fims. comm. 1997). Finally, Orulinn varirora appears to be a fac- 
ultative zonxanthellate (REED 1980) and the status of 0. valenciennesiis un- 
certain. Neither are included herein. 

Since 1979, four species of exclosivcly deepwater azooxanthellates can 
be added to the western Atlantic fauna. Although not an integral part of 
this paper, they are included in the calculations of faunistic affinities in the 
zoogeographic analysis. One of these species is CarycfIhyllin sarsiae Zihrow- 
ins, 1974, five specinrens herein reported from off Bermuda at 1097-1200 
m (Figs. 69, 71: USNM 76307, 80473). CAIRNS (19952) considered that 
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species to h r  ajrrnior synonym of C diomedraeMarenzeller, 1904, with a cir- 
cumlropical/tempcrate distribution at 245-2200 m. One specimen (Figs. 
85-86: USNM 62523) of a second species, Plnnocqnthzls dmli/onis (Alcock, 
1902), is herein reported from P-876 (off St. Vincent, Lesser Antilles, 231- 
258 111). It is otherwise known from the wopical western Pacific at 115-757 
rn (C~IRNS & ZIRKOM~ILIS 1997). The third specirs, Polymyc~s wdki Cairns, 
1881, is reported from three stations (P-586, USNM 98948; 0-11225, 
USNM 98949, Figs. 1741 75; and Eastward-36259, Urlivrrsity of California, 
Santa Cnlz), including off the Bahamas: off Havana, Cuba; and off 
Nicaragua at dcpths of 549-1682 m. This species is othe~wise known to be 
cosmopolitan in tropical and temperate watrrs at 355-1 165 m (CAIRNS & 
ZIBR~MI~JS 1997). Finally, Cryptotrochlu camlinmsis w a  described by CAIRNS 
(1988), a specics known only from off North Carolina at 320.338 m. 



LIST OF ARBREVIhTIONS 

VESSELS AND EXPEDITIONS: 

%A US 
BL 
BLM 
W 
CSA 
UBL 

EJ 
FH 
G 
Gos 
GS 
IOSP 

Js 
TSL 
LGL 
m 

MMS 

NEEB 
0 
OCS 
P 
SB 
som 
TAMU 
USCS 
W B  

HBOl 
IRCZM 
MCZ 
MNHN 

Ll. S. Fish Commission SLeamer Albatross 
Adan~ic Slope and Rise Studies (a BI.M/MMS program) 
Rarhadnr-Antipa Expedition of 1818 (Dredxing Station) 
U. S. Coast Survey Steamcr Blake 
Bureau of Land Management, U. S. Drpartmenk ot Inlerior 
R/V Colrlmh~~s lsrlin 
Continental SheU hsociates, Jupiter, Florida 
Discovery Bay Lab,famaica 
EdJoyrc station 
-1T.S. Fish Cotnrnission Steamer Fish Hawk 
R/V Gerda 
R/V Chmold 

R/V Gilliss 
Institute Oceanographico da Uni~jersidad de Sin  Pa1211) 
Johnson Sntitlrsorriart Urrp-Sea Exp~dition,Yacht Caroline (19%) 
lohnson-Sra-Link 
1.GI. Ecoln&<cal Rrscasrh Associates, Bryan, TX 
South Atlantic Outer Continental Shrlf I.iving Marinc Rcsourccs Study (a 
BLM/MMS program) 
Mincral Management System, U. S. D~partment of Interior (prrrir>nsly c;lllrcl 
the Bureau oCLand Management) 
NPW England E n r i n ~ n m c n ~ I  Benchmark Progratn (a BLM/MMS program) 
M/V, K/V Oregon and R/V O ~ ~ g o n  I1 
Outer Continental Shelf (a BI.M/MMS program) 
R/V Pillrhury 
M/V. K/V Silv~r Ray 
Suuthweal Florida Shrlf Ermysysrem Study (a BLM/MMS program) 
Texas A k M Univrr'i~/ (R/VAlaminos) 
United Sntcs Grolobtical S~rrvcy 
N/Oc Wladimir Branard 

MUSEUMS: 

The Natural ITisu,ry Musrum (Iw.ntrrly ihr B~itish Murrurn (Natural Flistory), 
I.ondnn 
Florida State Rmrd of Colrwrvaticm ldenlification number (now the Florid* 
Depal.tmmt of E ~ n i n , ~ w ~ r ~ n l a l  Pmlrclion) 
Harhor Brnnrh Ocranopaphic Instiurtion, Fort Pirrce, Fl. 
Indian Rivc8Cuaruil Rivcr Murrurn, Furl Pierre, FL (associated with the HROI) 
Morrnrn of Comparative Zoology Hamtrd, M A  
Mushnm National d'Hisu,irr Natorellc. Paris 
Musen NacionaI/linivrrsi<tnde Frdrral do Rio de  Janciro 



NMC 
RMNH 

ROM 
R S W  

SMNH 
TU 
UCSC 
USNM 

Natiot~al Museunl of Canada, Ottawa 
Nationaal Natuurhirtorirche Museum Naturalis (fbrmrrly Rijksmoseum van 
Nat~~nrlijke Histoil-?), Lcidrn 
Royal Ontario Museum, Toronto 
Rosenstiel School of Marine and A~mosphrric Science, Ilnivenily of Miami, FL 
(specimen caraloged in lnvrrtrhratr Mnreum prefaccd with IIMMI.) 
St;llion Marine d'Endoume. Marscillr 
Swedish Muarum uf Natural History, Stockholm 
Tcrlane Univ~rsity, New Orlcanr, LA 
Llnivrrsily of (:alitornia, Santa Cmz 
Llrtitcd Statrr National Museum (now named thc Nation;ll Mosrum of Natural 
Ilistoryl, Smirhsonian InstituLion. Wi~~llingtcm. T1.C. 
Yale Peabody Muscum, Ncw ITnvm CT 

BP Refore prcsrnt 
CD Calirular diamcar 
GCD Crratrr ralicrnlar diameter 
HT:GCD Katirl of h c i ~ l n  tn Rrrate, calico la^- diameter o f a  solitar) rolallrnn 
ICZN Intrnrarional Cornnlission of Zoologiral Norn~nclaturc 
LCD Lcsscr calicular diannrvr 
PD Pedicel diameter 
PD:GCD Katio of pedicel diametrr to greater calicular dianwtrr 
Sx, Cx, Px Srpla, costae, or pali (rrsprclivcly) of cycle drsignated hy numerical suhsrrip~ 
Sx > Sy In the content oia  sepul formula, iodicaces h a t  scpta of c:yclr x are hidrr  than 

x p  ofryclr y 
V. In the context of a synonymy indicates that 1 have rxaminpd these specimens 

(lir~mlly uidimus) 
* In the context o l a  synonvmy, indicates lhat this r n ~ r y  rrprcrrna the or i~ ina l  

description of a validly drscrihrd species (see M . & n ~ r w \  15173). 



STEPHEN D. CAIRNS 

STATION LIST 

Dale 

U.S.ES. Albatmss (Alb) 
I 1 07 00 N 62 14 30 M7 
9 30 15 76 20 30 
9 3'2 00 79 54 30 
4 krn NW of Havana 1.i~ht 
23 10 00 82 21 00 
23 10 31 82 20 37 
23 1036 82 20 28 
25 1040 82 20 30 



REVISION SHNLOW-WATER AZOOXANTHELLKTE SCLERACTINIA WESTERN ATLANTIC 1 1 

Station 'Latitude *Longitodr Depth (m) 

2640 25 05 00 80 15 00 102 
2641 25 11 30 80 10 00 110 
2651 24 02 00 77 12 45 177 
2762 23 08 00 41 34 00 I 08 

M/V Aleutian Bounty 
83.165 26 30'N 84 50'W 640 

Alpha Helix 
16 I2 30'1VN 70 02'42"W 30 

Anton Dohm 
6392 30 49'N 79 49'W 408425 

ASLAR 
Gyrr 4 4 0  50142.1N 68 00'12"W 67 
Gyre 15 52 10 14 76 42 50 190lV2020 
O c ~ a n o s  1 41 13 00 67 15 18 55 

Atlantis 
20-28 St. Paul Rocks, Atlantic 205-225 

Barbados-Antigua Expedition of 1918 (B-A DS) 
Pelican Id., Barbados 137-146 

20 1 
I83 
196 

off Payne's Bay Church, Barbados 91 
S.E. " r ~ ~ ~ t i ~ ~ .  ~ ~ ~ h ~ r l ~ ~  146164 
Prliran Id., Barbados 1641 F2 
U', or7e lqrnph Sta., Hnrhados 157 
hpr 's  Ha" Church, Barbados 91 

U.S.C.G.S. Blake (EL) 
2 23 14N 82 55'W 1472 
155 16 41 54 62 13 24 161 
203 14 28 50 64 05 40 176 
247 12 0.5 25 61 47 15 311 
296 13 0.5 24 59 38 45 155 



STEPHLN D. CAIRNS 

*I.ongirudr Depth (m) Datr 

BLM (1974) 
R7 27'W 66 1974 

BLM, James Island Area Block 
78 51'4I.6YW1 32-33 

BLM, LMFS 
79 44'42'U' 54 

BLM, NEER 
67 11'15"W 121 9V 1977 
67 31 36 140 7V 1977 



Stntion 'Intitode *Longtodc 

RLM, OCS 
98 14'42'N 72 42'1U'W 
39 21 36 72 31 00 
1 8  44 00 73 14 42 
38 44 I R  71 09 12 
58 44 I 2  73 (12 36 
38 Ill 36 71 53 48 
37 OR 06 74 A6 54 
37 06 06 74 33 26 
31 45 26 80 29 0 3  
31 12 I111 81 07 59 
31 08 00 80 49 57 
30 22 56 79 56 52 

RLM, SOFLA 
2b 45.77.N 82 43.1 I'W Pi 

R/V Chain (Cruise 35) 
Sf. Paul Rocks. Atlantic Orean 291 

11C-146 
? ? 

7~8-N 5458"W ? 
8 10.5 57 40 104 
8 08 57 52.5 110 
x 08 57 52 lo1 
8 53 ,59 04 



'Latitude *lungitude Depth (m)  

R/v Columbus Iselin (a) 
76 55'36'W 1317 

M/V Combat 
80 05'W 119 
78 06 91 
75 25 137 
80 07 119 

CSA 
88 21'W ? 
87 14 67 
87 04 73 

cs.4, Hnnacle site 
87 365'W 6!1L81 
87 46.1 95-107 
88 20.3 70-88 
88 19.6 89-96 

STFPHF'U D. C I R N S  

Date 



Station 

R/V Eastward 
29 -'N 80 ' W  70-82 
28 18 54 79 59 00 75-78 
28 02 00 79 59 30 6R72 
18 28 30 77 23 36 100-220 
Discovelv Bav. Tamaica 200 

Endeavor 
22 33'07"N 74 4h'10'U7 70600 

Explorer 
I6 3YN 82 50'W 274 

U.S.F.C.S. Fish Hawk (FH) 
Fucrto Rico ? 
Narraganiclt Bay, R.I. 15 

15-22 
15 

111177.ard's Ray, MA 11 
9 

Block Irl. Sound, R.I. 37 
I.on~ Id. Sotmd, CT 2!1 



STEPHEN D. CNRNS 

Station *Latitude *Longicudc Depth (m)  Date 

ib~clote Keys, FL 23 28 111 1901 
26 5.7 83 10 51 2 IT' I901 
2421 15 81 52 15 199 19 11 1902 
off Fowry Rocks Light, FI. !I1 90 111 1903 
37 1.5 05 76 04 40 46 22 X 1915 
37 03 18 75 58 12 14 8 XI1 1915 
36 57 06 75 59 56 23 22 JV 1916 
36 56 57 75 58 38 19 IXVII 1I116 
36 57 02 76 00 26 22 25 V11 1916 
36 58 53 76 00 22 I 4 251'11 1916 
37 17 01 76 14 14 10 26V11 1916 
Cherapeakc Ray. MD 46 8 VI1 1920 

18 9 VII 1920 

R/V GiUiss (GS Geolog) 
24 22'N 80 50'W 247-265 
24 26 80 45 145-266 
24 48.5 80 26.5 90-150 
24 41 HO 53 155.188 



Station *lalit~bdr *I.on@tudc Depth (m) Date 

R/V Gosnold (Gos) 
ol'fl't. Mcrrant,,~ilrnuica 200-300 18 111 1967 
17 55'N 76 05'W 400-480 13 I1 1968 
17 21 78 19 700 23 I1 181i8 
33 48.6 77 30.0 27 I0 V 1964 
32 200 7Y 46.1 25 21 V 1'464 
52 20.0 80 13.5 13 21 V I964 
70 59.5 80 59.8 19 
30 18.8 81 15.0 I2 22 V 1964 
30 15.3 81 19.6 15 
29 59.0 81 02.3 22 
30 00.0 81 15.0 19 
29 50.1 81 13.9 17 

Grampus 
83 55'00'W 



STEPHEN D. CAIRNS 

'Lalitude *L.ongitudr Depth (m) Dale 

Hidalgo 
16 04'4U"N 82 57'06"W 57 29 VI1 1962 
16 21 12 82 44 24 48 30 VII 1962 
1 6 0 4 1 2  XI 36 00 37 31 Vl1 1962 

CSS Hudson 
12 29'N 61 13'W 439.549 17 I11 1968 
12 23 61 20 297-423 

Wagen- Hummelinck 
Caracas Baal. Curacao 10 9 11 1955 
off Barbados 1 00 19 11 1964 

200 

JS (R/V Camline) Johnson-Smithsonh DeepSea Expedition 
18 33 '45N 66 15'00"W 752-1097 30 1 1917 
18 30 30 66 04 05 366548 2 11 1935 
18 40 64 56  3251-366 3 111 1931 

JSLl UohnsonSea Link) 
26 433'N 79 01.2W 194 
27 49.0 79 57.5 88 
23 58.2 
26 14.8 
26 25.0 
Grand Bahl 
26 41.8 
26 42.92 
26 40.49 
24 01 
24 02.75 
24 04.6 
26 27 
27 46.R 
18 24.71 
27 55.29 

%ma Id.. Bahatnas 

14 V1 1983 
16VI 198'3 
20 X 19RS 

22 X I983 
24 X 1983 
28 X 1Y86 
1 6 W  1987 
12 X IYRR 
4 IX 19811 
5 IX 198D 
6 IX 1989 
R IX 198Y 
IX 1989 



'Latitude *Longitode Drpth (m) Date 

LGL 
28 16 7WN 86 14.77.W 622 18 V 1985 
27 42.3 91 32.0 541-783 10 VI 1985 

Nekto" (pm"a) 
Uiscovery Bay, Jamaica 166 ? 

274 4 IX 1972 



*I.ongiturfe Depth (m) 

76 05  146183 
59 40 146183 
62 40 54 
77 50 40-48 
69 59 11-20 
69 51 229 
71 41 82 
72 I 3  33 
72 25 68 
79 03 66 
82 16 5411 
79 44 640 
75 02.8 421-519 

Date 

Pelican 
86 26.O'W 95 
96 2fi.0 91 
80 07.5 29 
80 03 0 64 
81 00.5 18 

R/V Pillsbury (P) 
79 16'W 70-95 
79 20 31 1-329 
4 45'E 101-128 
78 54 64-128 
76 15.4 5658 
7.5 59 3.537 
76 12 82-101 
75 50.9 51~70 
76 09.1 75-79 
76 40.2 119-179 

12 V 196.5 
8 VII 1966 
13VII 1966 

20 WI 1966 

21 VII 1966 
23 V 1967 
15 111 1968 



REWSTON SKZLI.O\V~\V<\TER A7.O0\ i&WIWlhIL Y:l.EX&C:I.INlh KTSTTRN ATLANTIC 21 

Station *Latitude *Longitude 

595 21 08.5 86 27 
596 21 I14 86 22 
619 15 56  8 7  34 
623 16 00 86 08 
624 I5 5 9 3  86 05.5 
We5 15 59.5 86 02.5 
629 15 58.2 X!i 09.0 
650 6 07 52 I9 
658 7 10 5 1  36 
671 7 07 55 08 
684 7 19 56 51 
686 7 00 57 OX 
691 8 25 58 OR 
705 10 45 62 00 

20 VII 1968 

21 VII 1968 
21 VII 19Ci 
22 VII 1968 

3 VII I969 
6\11 196'1 



*Longitude Depth (m) 

R/V Silver Bay (SB) 
85 31'W 66 
85 31 42-55 
88 16 128-137 
87 58 91-121 
91 58 48 
91 50 4R 
76 451.3 15-16 
80 15.5 4246 
75 26 55-59 
76 51 83 
76 44 37 
76 35 I s 1 4  
79 24 64112 
79 14.5 101-128 
80 09 64 
811 11.5 29-90 
R O  OR 37 

Date 

15 VI1 1969 

17 VI1 1969 
20 VlI 1969 
23 VI1 1969 

13 I 1970 
Z VI1 1970 
3 VI1 1970 
4W1 1970 
6 W1 1970 
9 WI 1970 
18WI 1970 
20 VII 1970 
21 VII 1970 

14 VII 1957 
15 VII 1957 
26 111 1958 
18 V 1958 
28 1 1959 

? 
11 XI1 1959 
21 I 1960 
28 I1 1960 
29 11 1960 



Drpth (m)  Date 

8Vl1 1!16I 
13 \'I1 1961 
14Vl1 1961 
15 VII i9fi1 
22 IX 1961 
2.5 X 15161 
3 XI 1961 
6 V l  1962 

2W11 1962 
?2 Vlll 1962 
24 Vlll 1962 

5 X 1962 

TAMU 
27 5453"N 93 2F'5O'W 

USGS 
27 5 7 l ' N  91 57.6'W 
27 52.4 91 50.9 
27 4!1.5 91 51.8 
27 54.5 513 18.0 



Station *Latintde *Longitude Depth ( m )  Dace 

USGS-AE9701 
42 29 2650'N 87 4142'W 73 8 VIll 1997 
67 29 26.43 87 34.63 70 10 VIll 1997 
77 29 24.36 87 59.57 75-77 12 VIIl 1997 

Vema 
15-1 31 54'N 79 05'W 417 29 X 1!15R 

N/OC Wadimi. Besnard (WE) 
24 09's 47 59'W 160 22 VI1 1'169 
27 22 S 44 23 46 
23 14 S ? 49 16 11 1968 
25 1 5 s  44 n o  180 7 11 IMY 
23 59 S 44 07 130 22 VII 1069 
33 40 S 51 46 78 31 X 1968 
24 14 S 44 12 134 
24 13.2 S 41 Y4.R I80 20 VII 1987 
24 22.30 S 44 IR 240 12VIlI 1988 

*A l l  latitudes alr N onl~sr otherwise indicated; all long-itudrr are W unless othenvire in- 
diratrd. 



ZOOGEOGRAPHY 

1'a t t r r n s o f  D i s t r i h I I  t i  o n : Among ihc 7.7 shall<,wwarel- speries ron- 
si~lrrecl in this rr\ision. sevc~-al pattcms o f  distriht~tion occtrl- within the 

wcstcrn Atlantic (Table 1, column 21; Tahlc 2);  however, eight species wcrr 
not incl~~cled in thr  analysis hcransr of a pallcity nl'rrrorrls (pattern 0) .  

For the purpose of this analysis, t l ~ c  niarine zoogeographic rcgions and 
pl-minces drfinrrl hy RRTC;(:S (1074) are adoptrd, re;~liling tliar thc hottnd- 

al-ieg lo any province may he highly varial>le depenrling 011 wason, current 
pattern, depth of occurr-rncr, and kiricl of <,rganisrn hring analyzrrl. 
Rnl(;ss (1974) pl;icrtl the thl-re nrrrthcrn hoonrlarirs of the tropical west- 
rl-n Atlantic I-cgion at Capr I<cnncdy (=(:apt Canavcral) on thc cast Flol-i- 

(la coast, Cape Romano on the wcstcrn Flrrl-ida coast, and Cape Rojo on 
the Mexicnr~ coast. l 'he  s o ~ t i h r r ~ ~  ho~nnrlilr.y was plarrrl at Caho Frio, Brazil. 
Only tuvo shallow-water arooxanthcllatc spccics occur throogl~out this cn- 

tirr rcalm (Tahlrs 19: pattrr-n IA), which includes hoth insular and conti- 

rienial coasts, the distrihution o l  A<tmngi/r solitnnn hcing almost cxartly 
ronco~-dant wit11 this I-egion (Fig. 1.5). The irlrlst common pattern followed 

hy sl~allo~u-water a;looxanthellatc rorals (pattern 18) consists o f  hring 
wiclcspl-cad thrr~ughoot the western i\rlantir tropics hrlt also rxlcnrling to 
varying drgrecs into the no,-lhrl-n warm trmprrarr ,region i n  thr  Crcllf of 
Mexico and soutl~eastern Ur~i t rd  Statrs. Eightrcn of thcsc 'eurythct-mic 
tropical' spccies are listed in Tahlc 1, 10 olwhirh extcnd rn hoth thr north- 
rrn C~nlS~rSMrxico and southeast coast or the IJS, anrl right oTu,hicIi rx- 
tend only into the northcrn Golf of Mexico. i\ccording lo BKICGS, this pat- 

tmm is 1 1 0 1  L ~ I ~ C ~ ~ ~ I I I I I O I I  amorig trol~ical 01-ganistns betwren Capc Kennrrly 

kind Cape IIattel-as. the eurythrrmic 1)-npical species generally occurring 
o f l sho~~r ,  tllr trmprratc spccics being ins l ior~,  this pattcrn hring !rein- 
forced 11" thc olrshorr, n ~ , r r l ~ w a r d - h l l ~ ~ ~ ~ i ~ ~ g  Antilles Current and Gulf. 

Stream. Among tlir ten species that extrnd 11p lhr coast, most (7 of 10) 
have lllcir nortl~ern rnngc hciwccn .74"3O'N and 35"OX'N (Onlnw Ray to 
Ckpc Hattrrits, NC),  wlrich wo~ilcl appcar to he not only a bounrlar* lor in- 
shot-c warm trmperatc hut ;tlso fr,r the offShol.e 11.0l)ical ettrylhermic Tall- 
na ((:EMME-Vn:\s Xr C;R.~Y 1966). Anothrr distributional paitern, rrpre- 
srntrrl hy only lilllr taxa (pattcrn IC), consists of species that are 
\~itlcsl~~.eatl thl-otighottt thc (:at-ihhran, but are not known from the Braf.il- 

ian Province ot- from the northcrn warm temperate rrgimi. Col,zn,@a im- 



T,&.znl i I. -C;ropolitir;ll Uisrril,~tliorn (sec FK:. 1) uf the 77 Sl,:~llo~v~Walrl- (0~189 m) W<,rlrmn 
Atlantic .~oownlhe l la te  Scletscrinia 

1 2 1 4 5 6 7 8 4 10 11 I?  13 14 15 16 17 1X 19 20 21 .Drpth ( m )  

L,w<i,lmrir nr/,n,,!n 

x x x  x n r x r x x r  X ?  1R 24311 
%M. hn,~.rnnnni 

x x x x x  X RR 31-180 
M. nirnnr1m 

X X X X Y X Y X X X X X X X X X  111 2(&1220 
*!M. {~Irnrmris t plinrmrir 

X X X Y X  X Y  Y X Y  x X X l R  11-3:\:! 
*,4slrao~.,n r o l ~ l n ~ o  

r r n x  n x x x X x n x x  n 1A 0-51 
+4, mlibt~ri i  

x X 4 i-90 
*A. p,,mb2l,, 

X x  n n  ? ? 5 W2GJ 
rWnd~~~,rpi,mn romlinn 

r x X x x x n x  h x  Y x Y 1B .i3-801 
*Orrrl?no Iev~Il~z 

X x 5 25-1.31 
C.'~~n@l~y!l;o hnlennno, 

x x r x n  r x X x  r r n  1R 94-1031 
C homlo,q'l~rn 

x X 5 5,175 
*<:. "yfll,, 

X x x x x x x x  1C 12.183 
C:. anlillunrrn 

x x x X ?A 150-730 
('. z<yqm7 

x x X 2A 7SlilX 
C. borhndm~r,, 

x X 0 12W49 
Pmno,yntl,rr~ cmn~@rrnir 

x X x  x x  x x x x x x i 211 197-931 
XCnrnoi~oll,>ir htimormi 

X 0 21 
*C:. rnnl,bbbbnn 

r ?  x n x x  X 1C . i l O l )  
c. pnn,ul?rr 

x x x X  x x  x x x 2b 97-34'1 
*<:. , p w r i  

X X 0 24; 
Tnrrlzr,rynlba\ mw,$oaii 

x x x x X r x n x X  x x x x x  ? 18 55-700 
V :  l<zh<nuli 

X 4 138240 



I 2 3 4 5 6 7 R I 10 11 12 1.4 14 1.5 I 6  17 18 14 20 21 .Depth ( m )  

P<~mnrrIhrrr pvlr/rvlItir 
x x x x x x x x x x  x x  r r n x x  X 18 17-2%) 

*I'oIy<?nlbzn se,irqilm,rir 
x x x x x x X 3B 12-141 

*I? mny,,r 

X x x  Y h x Z 137-309 
*(:lridomm ,i<~t,ili~ 

x x x x x x x x X 38 32-180 
I ~ ~ l l l r o ~ n r l i u ~  rnlinr 

x r x r x x x x x r X x r r x n  x IR 81.675 
*I>. Iiolinafhrrr 

X $1 161311 
Tiin/,,m"p/yl/i<t ,iiiii 

x x x x  x X X Y X  I R  +!J14 
I.o/ihrlca /m!u5n 

X X X X X X  x x x  x r X x In 14R1200 
D".~77l",,"ili<, l?",~<~,?i 

x X x x x x x 8 3  37.366 
I). i ~ ~ n ~ c n ~ r ~  

X x x x r r 2R 1101-421 
O.qrn?ilin ,olir,rdi/"Gn 

Y X  x x x x x x  Y X X X  x I B 4C4411 
* ~ . ' " l , m ~ ~ o  ,,iimnw 

x X X X X X Y X  x x I(: 11.5347 
*(: jamnimv,oi% 

X x 0 10~20 

'Pl~vllnn,qn nmmi,nnn r~mrrira,m 

X * I X Y X Y  X 

" pPq,>p"l<w 
X x X 

*Rl~lri~o~rnr/in mrrnrlnlo 
X X X X 

R. <m<I"A 
X X X 

Pltnrelonlnlbus /Ios 
x r x n n  

Anornorolafecunrln 
X x x x  

A,  prolifna 
x x x x x  

A. mnrcbodi 

Girnmnrilin nrburtzrln 
X X X Y  X 

n n x x * x  X 

x 

X X Y X X X  

P X X X X X  x x x  

X X X  Y x 

X X X x 

x x x x x x  

0 

I R 

5 

I A  

'LA 

ER 

I B  

3C 

3B 

I R 



I 2 3 1 .5 6 7 8 L1 I0 1 1  12 17 14 15 16 17 I8 10 20 221 .L)rpd> ( ,n )  

P,~vrlnl".,""ili" cnn/m1o 

X x  r x  x I 9D 5i-191 
~ ~ ~ l l " ~ ~ " l l ? < , i < l ~ ~  .Sli~,~>~",, , ,  

x X  x r r  Y x x 2B IlCb553 
'S/t/z/,livnolroihar n o , i l r ~  

x X 4 15-ti4 
*.S. /i,,hlmrrni 

Y x X 1 D 2"78 
*.T. m i d m i ~ i ~ i n z ~ ~  mormi 

Y Y X 5 0 4 2  
Ilnbrll~crr, /lun'rlrr~rttm 

x x n X  80-366 
Jlrannirr r.r~illvii 

x x x x x x k  x X  x x x x n  x x 1H 9O-IXO~l 
P,,lsmyce.~ /r<,flli.r 

x x x x x x  x X Y Y  x IR 71,A322 
<;ulr,in nnnnlrr1rr 

Y X X x Y x  X X Y  Y Y Y  x ~n ?a-6.58 
. s ~ / ~ i z ~ > , ~ ~ z l l z ~ , ,  f i ~ ~ , l i ~  

x x x n x  x X r  + x  x 2B HSIHO 
slmoryolbu\ imniifi,mu 

x X x x r x  x Y x x Y 2B 16.5-X35 
(;<miinnin porndoxn 

X x x x x ?A [ll-700 
v;. rirn/,lvx 

x X n  x x x PA 4C1241 
c. ,"i,3<,~ 

x u  x x  X x n r r x  I(: 2-146 
Rnlnttq/<yUia ,/Z~rnrlano 

x X X X X x x 3C 1 w 2 0  
n. ,y"ll,<l&<l<'5 

x X x x 2,2 4.5491 
R, palrfpm 

r x  X x x x 2R 57-708 
R, dU,siu 

r x ~  x x rn 27-27.4 
R. mrihbe""n7m 

x x  x ~n 73~86  
R. /,ill<mi 

x x X x  9A 401J6 
F I ~ p t q ~ . ~ a m m i n  t<nitnltr 

X x 0 I540 
E&~z,lrifisammia rmnuropin 

X X  Y Y +  x x x x x 9C 91-100 
'1; r lv iprr  

x x X 3R 2677 





'rwlr 2. - Distrihuriom~l Partrrn5 of the 79 \Vcstrrn Atlantic Sl~;~ll~xv-l&~atrl- Azu~~rant11c.l- 
law Sclrtacrinia. E i ~ h l  spwirs harp no discrrnalllr pattern and arc not i~lcludcd. 

1. Widrspread (iorulal. and continental) 
A. Tropiral We-ten) i2llantic ((:arihhran. .\#~tillea18 and RI-a7ilian Probincrs): 2 species 
B. li-opiral M'r~trl-n Adantic and (krolinian warm rrroprr;ur Pmvince (ru~thc~rmir  

tropical): 18 sprc-irs. 
(;. C:arihhean: 4 sprrirs. 
D. Soutl>eastcrn (:arihhean: 3 spccics. 

2. Primarily Insular ("Antillran Pm~incp") 
A. Exclusively Antille;sn: 7 sprrics. 
H. Antillran and Brazilian I'ro\inrc, and x;t~-rn tempenatc (:arc,linian Pvo\.incr (cu17- 

rhrl-mic tropical): K spec-ics. 
3. Primarily (i,rcinr.nt;d ("Caribbean Plr,vinr.r.") 

A. Soothw~at~m Caril,he:tn: 1 sprcier 
R. Soutlwl-n (:aribhean and warm irmprlalc (:;rrolinivn Province ( r t t r yd~nn ic  tropi- 

cal): 7 rprrirs 
C. Southern (:arihbran, Carolinian Prouinrr. anrl scn~tthrrn l rsser  i2ntillr\: 3 rl,rcirs 
n. Ri-t~mperatr: 2 sprcirs 

4. Endrmic a, Rt-alilian Pvovince: I sprries 
5. Endemir to warn, rrrnprmtp Carolinian I'n,uir~cr: 6 specie. 

mur.ra a n d  (~ndincn'n minor arc excellent rxamples of this pattern (Fig. 6). 
Anothr r  th rcc  species (pattcrn ID)  have a diswihution rharactcristic o f  
hoth insular a n d  continental coasts in the  southeastern ( h i h h e a n  a n d  
northeastern coast o f  South America. 

Seven species (pattern 2A) have their disuihotions confined primarily lo  
insular coasb, id., the  Greater a n d  Lesser Antilles a n d  o l i r n  Al~owsmi th  

Rank, Yucatan Channel ,  hu t  a rc  no t  f o u n ~ i  in rhr Leeward G r o u p  of islands 

off the coast of Venezuela (Aruha to 1.0s Testigos) o r  Trinidad a n d  Toha- 
go. This distrihution has been  called the  West Indian Province by B n ~ c c s  

(1974) a n d  t h e  Antillean region hy R A ~ R  (1961) a n d  CAIRNS (1979). A n  
example of  this distnhution is that  of C(~ryoph?Nia nntillarum, o r  Polycjathus 
muyo? (Fig. 4). when An-owsrnith Dank is included. Anothcr  eight spccirs 
(pattern 2B) have a similar insular disiribution hut also extend south into 
the Brazilian Province as well as north into the  warm tempcrate  region, 
like the e u r y t h c m i c  widespread specics of pattern 1 8 .  Threr of  the  eight 

specics occnr  hoth in the nor thern  Gulf of Mexico a n d  southeastern US 
(e.g. ,  Drlto,yafhoides slimp.~onii), ~ r h c r c a s  live extend only to  t h c  Gulf of Mex- 
ico (c.g. ,  Caryophyllia pamula). 

A third class of distributions appear  to  h e  restricted to  continental mar- 
gins. O n e  spccics, Rnlnn,phyllia pittimi, is confined to the  continental mar- 



I:lc:o~r. 2. Diarrams ill~ntrating 11,c onLogenrtic a m n p r n c ~ l  c r f  palifirl-m lohcs (I,old lines: 
P2, P?. P4) within one lhal~-syst~m of 2% f,'olrin&in aa l r i / ,~d , f i ,  Numherr 1 ~ 4  rlrnotr arlrlal cy- 
clcr: dr,tlrd linrs wprrsrnl a loosr n-ahc,rrdat ror~~~rrLiun between a palirorln lot". itnd i l*  

adjacrnt reprum. 

gin of thr sot~lhwestcm Carihhr;in (pattern 3A; Fig. 9). its distr ih~~tion 

coming closest to matching thr ‘Caribbean Province' as defined hy BKIGGS 

(1974). That province extends Tt-om Oapr R<,jo, Mexico to the Orinoco 
Delta, Venezuela, as well as including tire southcastcrn roast of Florida, 

which PI-odures a run-inusly diqunct n a t ~ ~ r e  to thr  province. Ariother srvcn 
species (pattern 3B) have this hasir (hrihhran continental pattern hut also 

extend so~rtliward into thr  Bra,ilii~n PI-<wince and nortlmard into thc 
warm telnpcratc Oarolinian Provincr. Amnng these seven eulythrl-mir 
tropical spccies, three extend to thc northern Gulf of Mexico and along 

the southeastrrn iJS coast (e.g., CIOIJOCOI,L d~hiliv, Fig. la) ,  two cxtcnd only 
into the northern (;ulf'of Mexico ( P . X . ,  Anomoctrra mnnhr~W) ,  and twcr cx- 

t rnd only along tlir soothcastern US coast (c.g., I~.'p~rhip,mmmin sligosu, Fig. 
10). Rrrause the western Caribhcan is poorly known and disrrih~~tional 

records few, lhis pattern of distribution (3R) often apprars to he d is i~~ncr .  
Of  the five eurythennic tropical species that cxlrnd up the southrastern 

US coast, row terminate between 34"3O'N and :46"00'N (hetwern Capr 
Lookout and Cape Hatteras, NC). Another lhree species (pattel-n 3C)have 
essentially the same distribution as pattcl-n 3R, but in addition having scv- 
era1 records in the southern Lesscr Antillrs. A fourth co~llincntal pattern 
(3D: hitrmpcratr) consists of two species that appear to havc disjunct dis- 
trihutions in both the northern and southern warm temperate regions. 

B~t<:cs (1974) defined the tropical Rrarilian Province as extending frnm 

the Orinoco to Caho Frio, Brazil. Threr  sha1lor~~-water azooxanthellatc 
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species are endemic to this province (pattern 4). reprrscnting 7.5% (%I40 
spccics) of thr  slrallow-rvater species known from this ptrlvince. 

Rn~ccs  (1974) drfincd the disjunct warm temperate Carolinian Province 

as extending from Cape Rojo, Mexico to Capr Romano, Florida in thr  (;IIIT 
or  Mcxico, and Cape Kennedy, Florirla to Cape Hattrras, North Carolina. 
Six s11allon~-water azooxanthellate species are endemic to this provinc?. 
representing 13% (li/47) of the shallow-water species that are known froni 
this probjnrr. Thr r r  nl these sprcirs occur both in warm temperate (h l f  
of Mcxica and southcastcrn US and threr are only known from the Gulf of 

Mexico. The distt-ihntinn of nne of the farmel- spccies, Aslmn,@n poculrltn. 
also e x t r n d  wrll inro thr  m l d  rrmpel-atc region (Fig. 5) 

F a u n  i s t i c  ATfin i t i c s :  In 1979, 1 (C~IRNS 1979: 20P208, Tahle 5) ana- 
1yrt.d the rclaticmship of the batl~ymetric ranges or western Atlantic coral 
spccies to thc sizr of their grngxapl~ic distributions, showing a strong cor- 
rrlation ofgrcarrr drpth to grrarrr bathymetric distribution. This analysis 
is rccalrulared hcrrin haserl a n  a gt-rarrr nurnbcr of specics and certain re- 

finements in methodology (Tahle .?). In 197LJ the arooxanthcllatr werr di- 
viderl inro nvo grrrnps: thosc sprrirs nccul-ring exclusively shallnwcr tlrart 
200 m, and thosr occurring dreper (Iran 200 m hut ~vhich might also oc- 
cur shallower than 200 at their shallon~cst. Hnnzcver, in this analysis, the 
129 spccics of azooxanthcllate Sclr~actinia know1 from thc trnpiral-tern- 



peratr western Atlantic arc divirlnd into three categories: species fnund ex- 

clusively shallou~er than 200 m (27 species), thosc 'transitional' sprcies rhat 
cross the 200 m hot~ndary (46 spcrics), ;lnd those found exclusively riccp- 

cr than 200 In (56 spccies). It is the 73 species of thr  lirst and srcond cat- 
rgorirs rhat constitute the Ixlsis for t l~i? paprr, Imt the rxclusivrly rlrcp-nm- 
ter spucics arc reconsidel-rd ror comparison. i\nother 16 spccirs and r,nc 

suhsp~cics o l  a7ooxan1lirlla1c Sclcrarlinia a r r  known fiom the colrl tcm- 
1wrale 11ofl11 and southwrstn-n Atlantic ((:NRVS 1479: Tablrs 2.5). hut 
these are not considrred in this analysis. 

The ~ ~ u m b e s  of exclusively shallow->v;ttr~- sprcirs (src Tahlrs 1, 3).  i.u., 

27, is roinrirlentally the same n~rrnber used i ~ r  1079 fbr the rarlicl- analysis, 
(lcspitr the fact that only 17 spccirs a)-c in common bctwrcn thcsr two lists. 

Somr rrf tlir sprcics in thc original list of 27 are now considcrcd to hc  zoos- 
anthellate (i.r.. ~\.lnr/r<,ris f"rmorrr, A~aSnnrin rrrillefi) and othcrs have bccn 

transfen-red to the transitional gt-oup, the rlcficit rrplaced by the drscrip- 
tion ot'nr\*.sprcirs. As Tahlc 9 indicatrs. thc shallo~v-water arooxanil~ellate 
hurra ir highly mdrrnic (85%>), xzith a sm;dl ,4rnphiAtlantir component 
(1 1%). and onc cosmr,politan spcrics, T,t,hn.rlrnun cocrinnt. It in  notcwortlly 
that two of the thrcr amphi-Atlantic spccics (Plrq'llnngia omrricc~nn nrnm.cm~rr 

and .S/~hunulroch7cs nndrncrinn~o n~ourci) a,-c considcrcd to h r  sr~hspccies, 

raclr s~~hsprc ics  hring ~rcstrictcrl to on? sidr of the Atlantic. This prrrcnt- 
age affinity is extretr~rly hilnilar to th:it of thc wcsrrt-n Atlantic zooxanthel- 

latr cnrals (CAIRNS 1979: table 5). which, of coursc, arc ;ilst, rcstrictrd rr, 
shallow water. And if Yub/~rlmm mrrirrvrt is remnvrd li-om the analysis on the 
h;rsis that i t  is prohahly ;in intrr,duced spccics, thr  pcrccntagc ;riEnitirs of 
the slral1,rw wa1t.r a~~,~,xanthrl l ; i trs  and znnxanthcllatcs arc identical. 

U'lien the 10'2 dee]~c~lu.ater azo~~xanthrll;itc sprcirs arr ronirlrred.  the 
1vest~1.11 i\tlilntic endemic component dcrrrascs to 54-57?> and the amphi- 
Atlantic c<nnponrnt incrcascs tr, lli-28%~ (T;lhlr 3 ) .  Thr r r  is also 21 1&18'/"u 

componrnt or  cosmopolit;~n species. The three cosrnr,politan species in 
the tra~~sitit,nal group arr  A4orlrrcri.s plinr,mui.r. I.o/~h,hulin pwtssn, and , / /~r ,awi~,  

rr/ill1!17: an<l rhr tivr r o s m ~ ~ p ~ ~ l i t ; l n  (rxccpt i ) r  eastel-n Pacifir) sprrics arr: 
I)nsmosnzilin kmnni, I). mnrr.hodi, C:ynln f ,nni~lola,  .SI~r~oqn[l,,z~.s u r m i j b m i . ~ ,  

and l~;~~rrhi/~son~rnirr prlilnnrr. 

Among the 51; species of cxtl~~si\,rly rlrcp-water spccirs (Apprndix 1 and 
Table %), thcre is an adrlitional categoty consisting o l a  disjunct distribu- 
tion in the western Atlantic and thr wcstrrn Pacific sharrd with fivc 



~pecies, huo o l  which are considered suhsperies: I;lrnyinq~ntl~~r~ purill~~s 
p~rsillzu (subspccics f~ac(/iru~, Cairns 1119.5 in the Pacific); Anll~,umi{)ll,?llinpn- 
lprn p n t m  (suhspccics co.s,ctatn Cairns, 1999, in the Pacific); Sf~~hnnoqn1h~r.s 
(0.) caronatus Pourtales, 1867; Prmtnnocynll~us (/enl(Jvrmi.~ (Alcock, 1902); and 
Cri,palolrochw rp. q/: C. cornu (Maseley, 1881). Otherwise, the transitional 
and exclusively deepwater groups have fairly similar affinities. 

In addition to the 129 azooxanthellate species known fi-om the wcstcrn 

Atlantic, therr an additir)~ral 65 zooaanthellatc species (Appendix 2),  
u.hich includr four facl~ltativr species capahle of heing either xooxanthrl- 

late 01 zooxan thellate ( i .e . ,  A.slran,~(ra pocul<~,ra, Madraris f~horensir. Orulina 
naricma, and 0. dzflusa), thr  first twn of which are included in the list of 
129 azooxanthcllates. Thus, the total nrirnhrr of scleractinian corals 
knoum tiom the tropical-warm temperair western Atlantic is 11B. This al- 
most perfect 2:1 ratio of nzooxanth~llatc to zooxanthellate species is alvp- 
ical in that urc,rldwide there is essentially the same numhcr of specirs ( i . ~ , . ,  
fi69 w 655, respectively: C;\IKNS, HOF,RSI(MA, VAN n E R  I.ANI1, 19911) nf hoth 

ecological catrgories. Viewed from a different perspective, th r  wcstcrn At- 
lantic a/anxantlrellate species constitute 20% of the blown worldwide 

azooxanthellate ianna; thc wrstern Allantic zooxanrhellarcs, 10% of thc 
known worldwide zooxanthellate fauna; and the entirc wcstcrn Atlantic 

srlrractinian fauna reprrsrnts 15%) of the known scleractinian lanna. 




