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I. ABSTRACT 

The ostri:lcode f"a unu of' the Alacran 
Reef. consisting of 105 species . exhib its a 
mixt ure o f J 1 reef genera (rnostlv B air­
clinceal. 21 platform ge nC'ra of the. t ra nsi­
tion zone (calcareous pl<1tfonns between 
the Caribbean and the Gulf of Mexico c-1nd 
Atlant ic ). 3J Caribbean. 41 Gulf of Mexico 
and 5 ~ ubiquitous genera. Reef forms in­
clude: Propontocypris. Punrneside(I . and 
on1Rtc Bairdi idac. ··Platform .. genera in­
clude Acti11ocythereis. Acutic y llte reis. 
Proteoco11cha. Cytherettu. and an abun­
danc..:e of Loxoc·o11cha (Lo:rocon1 icul1rnu. 
Caribbean genera include Gangcwiocyt h­
eriden an<l Qiwrlracythere. Gulf of Me xico 
genera i11clu<le Hulingsi 1w. Peratoc y the­
ridf'o . and Lu:ruc011 clia. 

The reef slope and Campeche shelf typ i­
cally harbour EchinuCythere is. Ile n­
rylwtl'ella. Cytl1eropteron, Prerygucythere­
is, Macrocypri11a, and Pnrncytlieri<lea. 

II . INTRODUCTION 

The Alacran Reef is a s ha llow -water 
platforrn of' approx imate ly e ll ip tical shape . 
with a long axis of 22 km in a N:\f\V <lire c­
tion and a short axis o f 12.5 km. situate d 
aboui 1:)0 km clue north of ::v!ericla. Yuca­
tan. "\'Texico (Text-fig. 1 l. It rises s le epl:,1 

frorn the Campeche S helf. w hich is here 
about !)() m I 170 f t.) deep (Kornic ke r a nd 
80)'d. 19G21. In 1978. Dr. Kornic ker. of tlw 
U.S. National Museum. sent me nbout ;{()() 
samp les (washed res idues! ta ke n on a nd 
around the Alacran Reef. So me of' th is ma ­
te r ial was used for studies by g radua te stu­
dents o f LSU. who ide ntified s pecies and 
tried to identify environments of sarnple ­
grouµs that we;·c linked in clus ter e:-m alysis . 
Unfortu1rntey. 1 do not ha\·c precise loea ­
tions of all the samples \Text-fig. 1 l. and a 
number of !hem h;we been e lim inated 
from th is report. In lhe prPsC'nt stud:,· 4:) 
sample s han_' bee n used . T he:,· con tained 
\()!) o stracode s iwcies of which Tl could be 
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iclentifiC'd w ith previously describe d s pe ­
cie s l(i3 in T a b le I . 14 in e xpla na t ion of' 
Table I ). Two species a re ne w but arc not 
d escribe d he re. The remaining species a re 
liste d as ·'sp . ·· if they could be recognized 
as individual species (e.g., Pn rmiesiden 
sp. l. the other are repor ted as ··s pp . . " 
which include se veral spe cies w ith scat­
tered occurrences. S pecies that were 
found in only a single sample ha\·c not 
been tabulate d (T able 1 l b ut a re listed in 
the expla na tion of Table 1. 

The A!ncaran R eef can be subdiv1decl 
into a nurnber of sub-environmc>nts from 
ENE lo WSW : Windward Shelf: W indward 
Slope: Wi nd ward Reef-f1at: Windward 
Trough: a broad expanse of topographic 
highs and lows that can be combined 
under the ter m ··Cellular Reef deeps and 
highs" tHos kin. 19G8J. and are here sub­
divided into "Thnlassin patches. Patch 
Reefs, Cellulo.r reef surface and Pinnacle 
Reef's" l Hoskin , 19(j()J: Lagoon: Lt'l'\.\'<l!'d 
Sa nd Flats: Leeward Slope: <tnd Lee\\·ard 
S helf. Foramrnifera from scvt•n samples 
from different environments were tabu~ 
la ted by Davis ( 19641. As these samples 
v .. ·erc not represented in the material n·­
ceived. no d irect comparison can be made. 
Many o f the species recorded here han=­
bcen described in numerous publications. 
<1 list of which \\'ould unnt•ct•ssarih· 
k•11gllH.·n the rt'f'ert•ncl'S. Tlwreforc.'. I hav~~ 
ind icated onlv those that an• of' direct im­
po rt ance to. the· present stud~-. An al­
phabetical list of previous!:,.· describl'd 
species is attached as an Appt>ndix. 
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TV. DISCUSSION 

The Reef' Fauna. 

The fauna of' the sediments within the 
reef proper is characterized by the large 
number of s pecies of the Bairdii8c a nd 
Xestolcbcrid idae. In addition . locally oc­
curring in large numbers. are : Propu11-
tocypr1s. Macroeyprinn . Rudi11iella.. Quod­
racythere. J ugusueytlwrPis. Cuudites. Aca-
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T e xt-fig . 1. Sample locations on a nd around the Alacran Ree f. The location of samples 
224, 231. 235, a nd 236 ca n be fou nd in Hoskin (1966, fig . 5). A description of the reef topog­
raph y can be found in Kornicker a nd Boye! (1962) a nd H oskin (1968. fig. 1 ). The solid lines 
indicate th e a pproximate extens ion of the reef' surface a nd in terna l lagoon. 
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ticyt hereis. Proteoconcha. Lo.1.:oco11chc1 
( LoxocorniculumJ. Cytherettc1. Cythenlra. 
and Paracytheridea. As is to be expected. 
the majority of these are represented by 
the so-called ·'platform'' species (occurring 
main ly in the transition zone bet\veen the 
Gulf of Mex ico and the Caribbean. where 
ca r bonate p latforms predominate from the 
Bahamas. through Cuba and southern 
F lo1·ida lo Yucatan and Belize I !Bold 1978. 
P alacios-Fest et cil . . 19851. To these belong: 
Cytlierella ciroslrnta. Acli11ocythereis ba­
l!omensis. Acuticythe1·eis laevissima. Pro­
teoco11clw lllberculata. Cytheretta pwnico­
sri. and species o f' Lo:roconclia ( Loxocorni­
culum). 

Reef species are Glyptobctinlia cor01wta. 
Triehelina sertat.c1. T. rugosa. as well a s 
other Bairdiidae (e.g .. Parcrnesidea ben­
so11i) . 

Caribbean species found on Alacran 
Reef include: Parai1esidea bro..dyi. Ga11gn­
mucytheridea? plicata. Quadracythere pro­
duct.a. O rioni11c1 serrulntci. Most Caribbean 
species occur only at rare instances (see 
explanation of Table I. species marked 
with Ci. 

Gulf" of" Mexico species include Cytherel­
la rermilionensis. Hulingsi11a tuberculata. 
Peratocytlteridea bradyi. Ccwdites aH­
gulatus and possibly Lu.1:oco11clw wilberti. 
(See also explanation of Table I: species 
ma r ked G). 

T he r-e is a tota! absence of South Ameri­
can sp ecies. the most northerly occurrence 
of whic h appears to be in Belize . 

Some species appear to have a restricted 
occurrence in the reef: 

A: Shallow, agitated environment. e.g .. 
windward reef flat. shal!o\\. patchre efs . 
leeward sandflats: Cytherelloidea sp. B (in 
fact. most species of Cytherelloidea). Bair­
dia longisetoso. Glyptobairdio curonnta 
(the occurrence at 95 feet. sample 51. 
Tab le I . may be transported f. Murk­
lwvenia i1~cu11spinrn. Radimella con.fm­
goso . Candi res hoi1._1ei. Qundracy1here pro­
d new. Hennnnites hurnibrooki. 

B: Dee per or more protecte d en\·iron­
rnent. e .g .. Tlwlnssio patches. cellular reef 
d eeps. windward trough and lagoon: 
Cytl1erelln arostrnw (in fact. most species 
o f CytherellaJ . P ropoutocypris. Mocrocyp ­
ri 1w . T riebeli 1rn serlnla . Ac11ticythereis 
loevissi nw . Pterygocytl1ereis uloph in. 
Rndimelln ic(rntlcrndi. Keijio demis.'m has 

been found only in the lagoon. Of course . 
many species actually li\'ing in the agita ted 
environment will get s wept into quieter 
places of the reef. 

The fauna of the Alacran Reef s hows 
s imilarity (55C:'i- , see Text-fig. 2l to that o f 
the carbonate barrier rim and platfo r m of 
the Belize shelf {Teeter. 1975 l. Teete r ind i­
cates that this e nvironmen t is c ha racter­
ized by Bairdia and Pa n rnesidea. 
Triebelina. Glyptoba i rd ia. Mork hore11ia 
inconspicuci, Orionina braclyi . J ugosocyth­
ereis pcrnnosa. C y rheretrn pumicosa , 
Cushmanidea crist ifera . L oxoconcha U'il­
berti. Loxoconcha (Luxucorniculum) spp .. 
Hemicythentrct bradyi. Paracytheridea 
spp. and Xes tol eberi s spp . All these are 
present and often common to abundant on 
the Alacran R ee f. C ytherella aroslrala. 
Triangulocypris laera. Q uadracythere pro­
ducln and so me others are less restricted in 
their distrib ut ion in B elize. Glyprobairdia. 
Triebeli na. Lo:ruconclw ( Loxocor11iculum!. 
Hemicy theru ra bnidyi and Xestoleberis are 
e s pecially common in Thalassia patches on 
the B e li ze r eef. F or the Alacran Reef we 
mav add Hai·annrdio solrni to this re­
s tri~ted occu rrence. Summarizing: Of the 
102 s pecies of Belize. 58 have been found 
on the Alacran Reef. The species not 
reaching Alacran arc nearly all Caribbean 
for ms (and especially South and Central 
American onesl. and brackish water forms 
(tota llv absent on Alacran). The additional 
speci~s found on Alacran Reef are Gulf of 
Me xico or platform species. 

T he ostracode fauna of the reef slope off 
northern Jamaica (BokL 1978, Table 21 
show s the presence of some reef and µlat­
for m species (Propu11tocypris sp. 1 P. 
nwltiporifem. 1\·focrocyprina sp. aff. 1W . 
macidata = I\.1. propinqual and Caribbean 
spe cies with almost total absence of Gulf of 
Me xi co species t except Tri a ng1docypris 
lw."Nl. which may belong to the platform 
s pec ies! (5:V( Alacran species. see Text­
fig. 2J. Note among tlw platform species 
the absence of Cytherella a rust rota and Ac­
t i 1wcythereis bnlw me11sis . 

Comparison with the ostracodes of tht_' 
Flowp1· Garden Bank !Maddocks. 1974J 
shows that of the ;34 species reported here. 
14 occur on Alacnrn !4Jr;., set_' Text -fig. 2J. 
Tlw Flower Gank•n fauna lacks Caribbean 
spt'cies and has onl~· t\YO platform species. 

Tlw Anton Lizardo red·s (Krutak. 19821 
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TABLE 1 Distribution of ostracodes across the Alacran Reef, Gulf of Mexico. omitting 
all species that were restricted to a single sample . Those not included in the table are: 
Tlwlussocypris sp. ( 187 ); Aglaiocypris croneisi Teeter (2001: Cytheronwrpha apl1eles Bold 
( 166) C: Pnmilocyiheridea alayai Morales (21 ) G: Keijia demissa (Brady I (91) C: Malzella 
epe:ru Hazel ( 187 ) G: Aurila allricnla (T eeter ) (21J C: Quadracythere lankfordi Teeter 
( 103) C: Pnricu1n c011volutu T eeter (82J C: Caribella yoni (Puri) (6J: Loxoconclia 
!LoxucoHcha! ovellmw Brady (1871 C: Phlyctocythere sp, 2 (Bold, 19881 (1921 C: 
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··IVJonvcemli 11a" sp. (198); Sclerochilus sp. (2001; Kangarina depressn Bold 11771 C: IV1icro­
cytlwre lwwe1 (Puri ) (91 J; and Microxestol eberis sp. ( 163J. 

C = Caribbe<l.n fo rm : G = Gulf of Mexico form. Numbers in parenthesis refer to localities 
in Text-fig . 1. 
Spel'.ies indicated by X on the distribution chart are helieYed to be transported. 
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Text-fig. 2. Distribution of Recent species of Orionina. Numbers refer to: 
(1) Northernmost occurrence of Costa variabilocostata recticostata (South American 

fauna) and of Reussicythere howei (Central American fauna); 
(2) Westernmost occurrence of "Cmnpylocythere" perieri (South American fauna) and 

easternmost occurrence of Reussicythere howei (Central American fauna); 
(3) Northernmost occurrence of "Cmnpylocythere" perieri (South American fauna). 

'7c indicates percentage of"Alacran" species of the total fauna 
N refers to the N-zones of planktonic foramin iferal zonation. 

of Veracruz. Mexico have a total of 22 
species. 21 of which are in common with 
Alacran. 11 with Flower Garden . Keiji.a 
demissa occurs here. in Belize and Tobago 
(see comparison \vith Buccoo Reen, but 
only a few specimens have been f'ouncl in 
the Alacran lagoon (Joe. 91 L and none on 
the the Flower Garden Bank. 

Comparison of the Alacran and Belize 
faunas with those from the Nicaraguan 
shelf (19851 al water deplh lo 46.5 m, shows 
in the latter the almost complete absence 
of platform species: Actinocyr.11ereis bu ­
hcone11sis. Cytherella cirosfnt.ta. Cy1here1.ta 
pumicosa (on ly a f'ew juveniles). Acuticytlt-

ereis. Proteoco11cha. The conspicuous ab­
sence of Propmitocypris multipoh./'era may 
suggest that this species belongs rather to 
the reef fauna. Macrocuprina propinqiw 
and Triangulocypris laevo ai·e present.. 
Fifty percent of the species also occur on 
the Alacran Reef. Compared with Belize 
there a re also fewer Gulf of Mexico 
species: only CcwcUres cn191.darus. Trim1-
gulocypris faevci and Loxocondw wilberli 
(the latter two may be pl<ttforrn species). 
On the other hand we find the (predicta ­
ble) occurrence of' widespr·ead Caribbean 
species . some of which (e.g . . Cativella p11l­
leyi and Loxocoucha sphwnlatal do not 

13 
12 

10 
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occur at Alacran. Central American taxa. 
suc h as RPussicythere /1011.:ei and Rug­
gieria? dictyon . which occur on both the 
N icaragu an and Belize shelves. are also 
not reported from the Mex ican Caribbean 
coast (P alacios-Fest. et al.. 19851 and ap­
pa rently never reached the Yucatan chan­
nel (sec T ext-fig. 2J. Simple percentages of 
species in common with the Alacran Reef' 
sh O\·V that all platform areas (Bahamas, 
J an1aica. B e!ize. Cozumel) share 53-55''c of 
their species. T he percentage d 1·ops to SOC?( 
on the Nica raguan shelf and to 41 re on the 
F lorida West coast. The Nicaraguan and 
B el ize s helves sha re 667' of their species. 
The Alacran fauna has 18 Caribbean 
species (of' \vhich 4 are very rare . and pre­
sumably just at the limit of thei r dispersal 
zone I and 14 species typical of the Gulf of 
Mexico fauna (e.g.. Peratocytheridea? 
bmdyi. H ulingsinn tubercula.w). 

I n order to present a more complete 
ove1·view of the relations of the p latfo1·m 
faunas v.:ith those from the Gulf of l\1cxico 
a nd the Caribbean, an alphabetical listing 
of all tax a reported from the A lac ran Reef. 
Mexican Caribbean coast fCozurncll and 
Lhe Belize and Nicaraguan shelves is given 
in Table 2: previous ly d escribed species 
a rc \isled in the Appe ndix. 

A compar ison with the ostracodc fauna 
of the B uccoo R eef' of Tobago gives inter­
e sting similari ties and dissimilarities. Both 
contain Propontocypris m ultiporifera but 
the Buccoo reef has in addition P. can­
taraensis (Pleistocene of Venezuela). dif­
f'erent from the P. sp. of Alacran. Bair­
d i iclae are less nume rous than in Alacran 
or B e lize. but include Bainlia lo11gisetosa. 
Panrnesidea braclyi. P. bewwwi. Triebeli11C1 
serto tn. T . rugosa. Glyptobairclia coro11nln 
and Havc111nrdiC1 solwi {ail reef speciesl. 
Pumilocythe reicleCI sa11dbergi . Morkhore11 -
ln l11conspicua. Cnudites !10wei . C. 11ipee11-
s?s. Radimelln. Puriana. Q iwdrucyrhere 
prod11ctn. Bnsslerites mi11utus. Loxocm1clw 
ex g r . pos1clorsoolotn and XeswfebC'ris 
(mostly X. p1111ctmn1 arc local!~· ahunchrnt 
on Buccoo Reef'. The differences are th(• 
absence of pla tform genera such as Ac­
l i 1wcy1hereis. Acuticyr!iereis. Pro1eoco11 -
clw and Cytherelln. and the necir abse11C(' 
of the Loxoco11clw ( Lox ocor11 icul1011 l group 
lone occuiTence of L. f L. ) fischeri. a few 
rare ones of' L. (L.) tricon1ntol. Cytherelfa 

is. alm~)St completely absent. Panicylli­
en~leC1 is represented b.Y different species. 
as IS Cyther11ra re. luci£1e. a South Ameri­
can form /. 

In the B uccoo Reef we find Ga11-
gm11ocyll1eridea'.' plicaw. Cntivella 11m:i.s. 
Cost~1 l'ariabilocoslata recticostata. Kei)ia 
clem1s:w and .. Cm11pyfocy1here .. perieri. all 
South American or Caribbean forms. most 
of' \vhich are also reported from Belize fex­
cept ··c ... perieri. see explanation Text-fia. 
21. ~ 

F8una of the Shelf 
and ReefSlopl' tTahle J 1. 

The fauna of the reef slope and slwlf 
around Alacran Reef is marked bv tfw oc­
currence of EchiHocythereis 11wrg(1r1tijern 
(i n the Gulf of Mexico from '.H -470- HJ;)l m 
water depthl. H1tli11gsi1w tuberculoto 12-
104 mJ. Henrylwicelln ex gr. asperri111a 141 
327:3 m I. Pterugocytheris 111e:rpecrn1a 
(down to -230 m !. Cyll1eroplenrn aff. 
yurnboe11se. Loxoco11elw n. sp. t:H- -~ 200 
m). Cythentra n. sp. !in the Gulf of 1\-Tt:.>xico 
on!~' present at 124 m and :n.1 mi. as well as 
several of th(~ spt•cies occurrirn..!; on tfw 
reef'. which are found downslope in gn•.:1t 
er nurnbers than could be account Pd for\)\ 
slope tn11lsport from the rt'ef. Thes~ 
ubiquitous forms are: Pterygocytlwre1s 
C1loph ia (down to 2:10 m in thP Gulf\ 
Cytherettn pumicosn 1down to !JI 1111. Ac­
ti11ocytherei.s baliamensis !--182 ml. Bnssler­
ites nii1111t11.s t:H -10.1 m .. '\.focnw111JriHn 
prophicpw !-2:m ml, Pnmcytl1eridea 
tschoppi (-I 200 mi. or all thPSl'. H11l1119-
siHo and Pter!J!JOC!llhen•is <Wl' Gulf of 
Mexico forms. Cytherettn JJlllnicusn • .\c­
ti11ocytherei.s bnlwu1<'11s1s and pos:;ib\.\ 
Macrocypri11a propiw11w are platform 
species. Ecl1i11ocythereis and He11rylw1cel ­
ln are wide!~ distrihutl'cl in dl'l'Pl'I' water. 
mai11lv out(•r continl'ntal sfwlf and cont1-
nenta·I s!opl'. 

XotP 011 thl• Di:;trihution 
ofOrim111H1 !Tt•;-..:t -fig. 21 

T\w distribution of Oruminn .serr11lat(I 
and 0. brnd11i w;;1s sununarizecl ln· Rold 
11978. p. 178-·179. fig . :~ \\·ith 01'ioni.1w ser­
nduu1 as tlw t~.:pical C;ll'ibbL''-lll form. 
whl'n·as 0. hrmlyi occupi1.."_, till' northPrn 
fringe~ of th(.' .\ntlllt•s. thl' Bahama pl~tt ­
form and th1..· Gt 11' ).'ll'\:Jco. Sonw int·on 
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sistencics 111 this distribution were noted. 
where mixed populations of the two 
species occur. One of these was off north­
ern Venezuela. one a roun d Puerto Rico. 
the northernmost Lesse r Antilles an d Vir­
gin Islands. and a third in Belize (Teeter. 
1975). We can add to this the Nicaraguan 
shelf and the Alacran reef. 

The material from a round the isl and s of 
the coast of' Venezuela \Vas re-examined. It 
turned out that. wherever single valves of 
the supposed 0. bmdy i could be 

I- Cytheropteron (Lobosocytheropteron) borkeri 

examined. the spe cimens had an indented 
line of concrescence and bullched radial 
porecanals : thercfor·c. they are not 0. 
bmdyi but in stead 0. siniilis \Bold. 1963. 
p. 47. pl. 4. Fi g. 7, 8, pl. 6. Fig. 8. 91. Th is 
species may be the sarne as 0. ebn11ksi 
(Teeter. 1975. p. 488 . Fig . 11 .1 -I. 12 b i and 
possibly also the same a s Orioiti 110 re­
ticnlatn (Hartma nn) ICyrhereis (Elof­
sonellnJ reticulatn Hartmann. 1956. p. :n. 
Fi g. 45-52. Orion iua reticulnta Hartmann . 
1859. p. 240. pl. 58. Fig. 197-198 11. Note. 

Cytheropteron (Cytheropteron) aff. dominicanum 
._.-+--+-+--<- Cytheropteran (Cytheropteron) off. guraboense 

Actinocythereis bohamensis 
Acuticythereis loevissima 
Agloicx:ypris croneisi 
Anchistrocheles brodyi 
Argilloecia sp. 

I- Cytheropteron (Cytheropferon) sp. 
Cytherura off. cornufa 

I-+- Cytheruro mayo 
Cytherura off. reficulota 

H-++-H--1 Cytherura sandbergi 
I- Cytheruro subwordensis 

Cytherura swaini 
I-+-+- Cytheruro sp. 

Dalerocypria inopinata 
O f- f- Echinocythereis margoritifera 

Eucytherura off. complexa 
Eucytherura sp. 

-f- f.- Gangamocytherideo? plicata 

----- Glyptoboirdia coronoto 
f- f- Glyptoboirdia trinodosa 

Haronordia havonensis 
- - f- f- Hovonardio sohni 

Hemicyprideis kirkbyi 
Hemicyprideis placentianensis 

H-++-t-1--1 Hemicytheruro brodyi 
- - -1-- Hemicytheruro cranekeyensis 

- f- Hemicytherura sp. 
O - Henryhowella ex gr. asperrima 

._.-+--+-+-<H Hermanites hornibrooki 
- f- f- Hermonites transoceonicus 

Hulingsino tuberculata 
- Jonesio sp. 

'--"-+--+-+-<-< Jugosocythereis pannosa 
~ ~ +- Kangarina ancyla 
~ +- Kangarina depressa 

Keiifo demissa 
--~+-+- loxoconcho (loxoconcha) ave/Iona 

cc Loxoconcho (Loxoconcha) levis 
I- I- Loxoconcho (Loxoconcho) purisubrhomboideo 

loxocancho (Loxoconcho) spinoalata 
I- Loxoconcho (Laxaconcho) wilberti 

Oi,_1- loxoconcho (loxoconcho) n. sp. 
Loxoconcha (Loxocorniculum) dorsotuberco!ato 

i,_ I-+-+- Loxoconcho (Loxocorniculum) fischeri 
<--+-+--+-+--<- Loxoconcho (Loxocorniculum) postdorsoolota 
H-++-H-< Loxoconcho (Loxocorniculum) fricornoto 

Aurilo auricula 
Auri/a chetumolensis 
Aurila macropuncfafa 

H--t--+-+-<r Boirdia longisetosa 
Boirdio dinochelata 
Boirdia sp 
Boirdoppilata cushmani 
Boirdoppilota fosciafo 
Basslerites cuspidatus 
Bosslerites minufus 
Bosslerites twincayensis 
Bosslerites porvinima 
Collistocythere cranekeyensis 
Coribel/o puseyi 
Caribella yoni 
Caribella n. sp. 
Cativello pulleyi 
Caudites ongulotus 
Coudites highi 

H-t-+-t-1--1 Caudites howei 
H-+--+-+-< Caudites nipeensis 

Copytus boculoides 
Coquimbo congestocostata 
Costa roriabilocosfafa recticosfafa 

._.-+--+-+-< Cushmanidea cristifera 
Cushmonideo sp. 
Cyprideis ovota 
Cytherello arostrofa 
C ytherella harpogo 
Cytherella pondoroe 
Cytherello off. pulchra 
Cythere/la vermillionensis 
Cytherello sp. 
Cytherelloideo off. leonensis 
Cytherelloideo proecipua 

>-+-+--+-+-< Cytherelloideo sp. B 
Cytherelloideo sp. 
Cytheretta pumicosa 
Cytheromorpha opheles 

TABLE 2. Distribution of ostracodes in the area from Alacran reef, Cozumel (and Isla 
Mujeres), Belize and the Nicaragua shelf, compared to species that are typical for the 
Caribbean or for the Gulf of Mexico. The majority of species, which are restricted to this 
particular a rea and are not reported from the Gulf of Mexico or Caribbean, are platform 
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that the latter name is preoccupied hy 
Cythereis oniatiss? iHa reticulata Jones and 
H inde. 1889. 

Rc-exarnination of the material from the 
no rthern Lesser Antilles showed it to be 
correctly determined. Arou nd Puerto 
Rico. Baker and Hulings 119661 reported 
rnany samples to contain 0. serrulata and 
0. brnclyi. both from the north and south 
sides of the island. In view of the fact that 
both species also occur togethe1· in a sam­
ple from S impson Lagoon. S t. Martin. this 

PerissocythericJea sp. 
Ph/yc;tocythere sp. 
Po/yc;ope off. maculata 
Polyc:ope sp. 
Pontocypris ex gr. dreikonter 
Propontocypris mulliporifero 
Propontocypris sp. 
Proteoconc;ho tuberculoto 

mixed distribution is accepted here. 
On the Nicaragua shelf 0. serndata is 

somewhat more concentrated inshore, 
whereas 0. hradyi occurs in offshore sam­
ples. Here also we find mixed populations. 
Teeter ( 19751 noted that in BeliZL' 0. ser-
rulata land 0. ebcrnksi similis?I occurs 
mainly in the main lagoon (and especially 
towards its southen1 end land is extn..·1riel.'' 
rare on the carbonate platform, whereas 
0. bruclyi is restricted to the carbonate 
platform. Note that Palacios-Fest. et ul. 

Microcythere howei 
Microcythere cf. inflexo 
Microcythere sp. 
Mic:roxestoleberis sp. 
"Monocerotino" sp. 

Pseudocerolino droogeri 
Pseudopsommocythere peterseni 
Pseudopsammocythere ex gr. vic:ksburgensis 
Pterygocythereis olophio 

H-t--t-H--1 Morkhovenio inc:onspic:uo 
Munseyello off. minulo 
Neorocytheruro bononoformis 
N&oeoudites (Xllc:her 
Neoc:oudiles sc;ottae 
Neomonocerotino mediterronea 
Oc:c:ultocythereis onguslo 
Orionino brodyi 

Pterygocythereis hondurosensis 
Pterygocythereis inexpectoto 
Pumiloc:ytherideo oloyoi 
Pumiloc:ytherideo sandbergi 
Puriono c;onvolulo 
Puriono ex gr. golunensis 
Puriono sp. 
Ouodrocythere lonkfordi 
Quodrocythere producto 
Rodimello c:onfrogoso 

H-t--t-H- Rodime//o wontlondi 
Rodimello sp. 3 
Reussicythere howei 
Ruggierio? dictyon 
Soiponetto kelloughoe 
Soiponetto mc:kenziei 
Sclerochilus sp. 
Semicytheruro soblensis 
Semicytheruro n. sp. 
Semicytheruro sp. 
Tone/lo sp. 
Telrogonodon c:tenorhynchus 
Tholossocypris sp. 
Triongulocypris laevo 
Triongulocypris sp. 
Triebelino rugoso 
Triebelino serloto 
Uroleberis ongulolo 
Xestoleberis anti/lea 
Xestoleberis curossavic;o 

H + +-H--1 Xestoleberis pvnclolo 
Xestoleberis sp 

H-t--t-H Orionino serrulolo 
Orionina simi/is 
Poroc;ypris fronquesoides 
Poroc:ypris sp 
Porocytherideo oltilo 
Porocytherideo edwordsi 

H-t--t-H--1 Paracytherideo tschoppi 
Poroc:ytherideo sp. A 
Poroc:ytherideo sp. 
Poroc:ytheromo off. iohnsoni 
Poroc:ytheromo slephensoni 
Porodoxoslomo pequegnoli 
Porodoxoslomo sp 
Poronesideo orostrolo 
Poronesideo bensoni 
Poronesideo brodyi 
Poronesideo dimorpho 
Poronesideo gigoconlho 
Poronesideo horpogo 
Poronesideo loeviculo 
Poranesideo vic;trix 
Poranesideo sp. 
Porvacythere sp 
Pelluc:isloma off. howei 
Pellucistomo off. magniventro 
PerolocythericJea brodyi 
Perissocytheridea bisulc:ola 
Perissocytherideo subrugoso 

species, except som e deepwater forms (DJ or brackish water ~orn~s (Bl. The <lisct~ibution 
at Cozumel is taken from Palacios-Fest et al.. 1985: that at Belize from Teeter 119151: and 
tha t from the N icaragua shelf from an unpublished master's thesis at L.S. U. by E. l\lan­
ning (1985). 
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I 19851 report on].\· 0. serrnlnra from the 
Cozumel-Isla Mujeres area. 

On the Alacran Reef' 0. bra.dyi occurs 
main!.\· on the windwa rd 1ENE J side. but 
0. serr11ln1<1 occurs nwstl.\' on the lcev·.ia rd 
1WSW1 s ide. Although no mixed popula­
tions were found, there is one anomalous 
occurrence of' 0. serrule1to inside the 
northern part of the reef (Fig. 1. Joe. 166J. 

As 0. serrululn shows up first in the 
eady !ate Miocene in northern South 
AnH:~ 1·i ca and Panama (Bold. 1964) a nd 
only in the Pliocene of the Greater Antilles. 
it might be classified as a n o riginally South 
American species. The Alacran Reef' ap­
pears to be its most northe rn Recent exten­
sion . Orio1ii1w braclyi. on the other hand. 
appears to be a southern North Atla ntic 
form !Bermuda . Bahamas. U. S. Atlantic 
coast) and could possibly be rela ted to the 
p latform fauna. It has penetrated the 
Caribbean sea on ly at its northeastern end 
(Pue rto Rico and Northern Lesser Antil­
les) and at its vvester'n end (south coast of 
Cuba. Nicaragua shelf and Belize ). 

V. CONCLUSIONS 

Caribbean reef fau na; Propo11tocypris nwl­
liporifem . Parw1esidea lwnso11i. Trie­
bel11rn serlotn. T. rugosa. Glyptobainlia. 
coronata. Havcrnardia sohni. 

North\\·estern reefs: Cytlierella. arustrato 
tTria 11g11luC'ypris la era? J. 

Southeastern reefs: Propo111ocypris caH­

taraensis. Tricrngulocypris keiji. 
Platform fauna: Mac-rucypri 11a propi 11quu. 

Acti11ocythereis baltamensis. Ac11ricytli­
ereis laevissirn(l . Pruteoconclw ruber­
c 1ilata. Cy1hereua pumicosa. abun­
dance of Luxuco11dw rLo.rocunticulum ) 
spp. rTria11g11locypris luera:> . Loxo­
cuHclw wilberti:>J. 

Caribbean fauna: Catirelln p11lleyi. C. 
11nris. Quadracythere prod uela. Q. 
frrnk:fordi . Gcrngamocytl1 eri dea:> pli cal(t. 
Cy1liere lln polita. Orio11 i1w serndn1<1. 

Gulf of Mexico fa una: Cytl1erella L'erHiil ­
lioHensis. Hul i119si 1w 1ube rculnrn. 
Penilocytli eri deo brudyi. P. se1ip11l1c~ 

l<tt<I . Cnndites uny1dollt.'>. rT ricrn yHlu­
cypris lueru :> . Lo.-i.:ucoHelw icilbeni :> J 

Central Arnci·ican fauna: Reussieythere 
lwu:ei . Psewlopsa111 nwcylliere pe1erse11 i. 

South Amei·ican fauna· ··Ccw1pyloc.11 tl1ere ·· 

perieri. Co:;tu n1rinbilocoslota recliC'os­
lelta. 

Outei· s helf and outer slope: EcJii nocy­
thereis margnritifera. He11ryJwice lln ex 
gr. asperrirna . 

Ubiqu itous shelf species : Rudinielfa s pµ .. 
Ccrncli1es 11ipee11sis. Hennmiites Jionii­
brookl. P11ria110 spp .. Pnrocyrhel"iclea 
spp .. Xestulebe ris spp. 

VI. NOTE S ON TAXONOMY 

In order to keep the number of' species 
at a practical level. only those species 
which could be identified with certainty 
have been tabulated !Table 11. if thev oc­
curred at more than one location. The 'ones 
with only a s ingle occurence have been 
listed in th e explanalion of the ta ble. Afte r 
the identifiv.ble species have been segre­
gated. a small number of specimens are 
left. which cannot be assigned to any 
known species. They are often immature 
specimens. or are only rare occur rences. 
These have been indicated under the 
heading Cyll1erella spp.. Cytherelloiclea. 
s pp .. ete. 

A few of' the species need some clarifica­
tion. 
Cyll1erelluiclect sp . B !Bold. 19661 - C . t1m­
/.Jo11aro Edv.1a rcls of' Teeter. 1975. not C. nm­
bo1wtC1 F:d\\'ards . 194-l. 

Bairdoppilnw cusl1111<rni (Tresslerl = Bafr­
din aff. B. m11m1cluloicles Brady !Bold. 1978. 
table 3 1. 

Auriln nwcropu11ctnto \Bold. 19461 = A. 
n111ygdnla I Stephenson) of Benson and Col­
e m a n ( 19631. nol Helllicythere umygdola 
S te phenson . 1944. 

Acti11ocy1/iereis fmlw mensis (Bn=:idyl - A. 
aff. A. balin111e11sis (Brady·) of H owe and 
Bold . 1975: -,- A. s11bq1wdruto Puri of Gar­
bett and Maddocks. 1979: - s p. :35 of 
Rothwell. 1949 IH . V . Howe collection no. 
G:JG9. Atlcrn1is cruise 1947. s t. :JG3 at 70 rnl. 
Specime n s of A .. c.;ubq 1rn.clrnw Puri { 19601 in 
the H . V. Ho\\'C collection are smaller and 
abraded. The present species is \'Cry com­
mon in sam p les of the Ba hamas platform 
a nd. I helie\'e. is identical \\·ith Brady's 
spec ies. desc1·ibed in Les Fonds de la Mer 
( 1870. p. 24 1. pl. :32. fig. I. 2 L It occurs in 
the Gulf of Mexico between 29 and 122 m 
1 concentr;1ted from 40-90 rn ). 
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Lo."l·oconclta ( Lo.rocoHchuJ n . sp. = ty pes 9. 
70 anu ?94 ofRothwcll IH. V. Howe collec ­
tion no. 6327, station 73 of Atlantis 1947 
c..:ruisc. watcrdepth 80.5 m l. It is a s light ly 
punctatc, turnid form with stron g ly com ­
pressed and smooth anterior and poste rior 
margins. Its depth di stribution in the Gulf 
of Tviexico is from :11 - ± 200 rnctcrs with a 
few isola.tcd occurrences at greater depth. 

1\!Iacrocyprinu propiqna as u sed in thi s re ­
port comprises several species and shou ld 
be replaced throughout by Macrocypri na 
sp. arr. l\!I. propinquu. 

Phlyct.ocythere sp. (explanation Table J l 
IAlacran 2911 ~ Plilyclocythere s p . 2 Bold 
(1988) of the Pliocene of the Dominican Re­
public - type 41 of Rothwell of the Gulf of 
Mexico (HVH no. 6357) station 75 at 80.5 m 
\vaterdepth. 

SPmicyl.11.ertcru n. sp. type 109 of 
Rothwell. Hl49. In the Gulf of Mexico it was 
found onl:--.1 as single specimens a t stations 
471 1335 m waterdcpth) and 490 1124 m 
waterdepthJ ol"Atlantis 1947 cruise. 

Cytheropteron fCytheropteron) aff. do mini­
cun11m Bold. 1988 - type 7 of Rothwell. 
1949 IHVH no. 63251 station 74 , a t 73 m 
waterdepth. It is similar to C. (C. J sub­
reticulatam Bold 194(). but smaller. It has 
been found at \Vater depths rangin g fr om 
29 - 1317 m. most commonly 29-70 m. 

Cy1lteroptero11 (Cytheropteron ) aff. gurabo­
ensc !Bold. 19881. Prnbably more than one 
species, some may be related to the Lobo­
socytheropteron gr·oup of C. fL. J palton. C. 
(L.) bnrkeri etc. Others may be ide nt ical to 
C. ynnlboPnse. 

Parncytherideu sp. A. Bold. 1988. p . (i3, pl. 
11. fig. 3. 
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APPF.NDIX 

Alphabetical list of modern ostracodes in 
the Gulf of Mexico and Caribbean biogeog­
raphlc pro\'inces. 
Ac1i1wc11tlierei:-: bnlwHll'nsis (Brach'. 18/0\ 
Ac1111cy.rhereis luerissinw Ecl\\·ar·cis. 194-1 
Aoloioc!Jpl'is croneisi Teeter. 197.'1 
AHcliistniclieles brndyi Scott. IDO:"i 
A1uilu (!Hric1t/u 1Tceter. 197.)1 
A11ri/n clterro11uleusis T eeter . ]!)7.l 
J\urilu lll(ICl'O}JHllCl<ll(I (Bold. 19"1G1 
Bnirdw di11oclw/01n Kornicker. l!J(jJ 
B(lii·c/in loH9isetosu Bi·ad.\·. l~Hl2 
Boin/oppi/oru cr1s/1m<1r1i I Tressler. lDll 1 
Buil'doppi/n1n.f(1scin101Rr·ad.\· . 1870 1 
Bnsslerires c11spidc101s Bold. l!)(j(j 
Boss{el'i/es minHIHS Rold. 1!)58 
Boss/en re:-; 1wiuc·uw'11sis Teeter. l!ll.J 

Bw;sferifl:'S pol'l'issimu Teete1·. 191.'1 
Collistocytlierl:' (·1·uuekeyensis Pu1·i. 1%0 
"Cun1pylocyr/1en~·· 1)('1·ieri !Br·ady. 18()8) 
Cfo-ilie/ln pllsf'yi Tet-tei·. 1!)75 
Crll'ibella yu11i (Puri. 1960\ 
CntirellC1 pt1!1eyi Teeter. \!)75 
C(/udires rrnoulntus Puri. 19GO 
Cniulites l1iohi Tet_•tc1·, 1975 
Co11diles lwlcei Pur·i. 19GO 
Cnuclites 11ipeeusis Bold. l!J-IG 
Copytus boculoicll:'s tBraci,'-'. 1890) 
Cocpiimbn cunoestocoslntn IBolcl. 19G31 
Cosrn nirinhiloco.-.;1r11n recticustoto Bold. 1970 
Cu:;hwo11icleu c1·istifern Teetei·. 1975 
Cyprulcts ornrn ('.VJincher. 19-11 l 
Cyt/1erdiu nros1rn1r1 Kornicker. 19G3 
Cytl1erelln lw1·poffu Kornicke1·. 1963 
Cythe-reiln pondorn<" Kornicker. 196:3 
Cythere/l(J aff. ptdelim Brad.\·. 18()6 
Cyll1erefln l'errnil/ionensis Kontro\·itz. 1976 
Cythe1·e/loidea all. leoneusi.-.; Howe. 193-1 
Cytherelloidea prnecipun Bold. 196:3 
Cyll1rrelloiden sp. B Bold. 19G6 
Cy1here11n p1rndcoso (B racl.v. 18GGl 
Cytlwronwrplw nplieles Bold. 1963 
Cyt/1erop!ern11 rCyt/1eroptero11) aff. dom i )Ii-

('(! n 1rn1 Bold. 1988 
Cytlwroptero111Cytl1erop1ero11) all. 911mboe11.•w 

Bold. 1988 
Cyll1erop1ero11 I Lobosucyt/1eroplero1i) /wrkeri 

Teeter. 1975 
Cythenirn all. corn um Brndy. !SGS 
Cy1/1enO'r1 !11ci1we Bold. 1966 
Cytlienirn 111nyn Teeter. 1975 
Cytl1en1rn aff. retictilnrn Edwards. 19-1-1 
Cytliernro .wrndberoi :vlorales. 19GG 
Cy!lierurn 1mbwnrdensis Teeter. 1975 
Cytlwrnrn su·nini Bold, 1963 
Dolerocyprio iuopiiwtn Klie. 19:rn 
Ecl1iuocytl!e1·eis n1nr9nri1i.fen1 (Brady. 1866~ 
E11cytl1ernrn afl. coniple.rn (B 1·ad~1 • JS66) 
GoH(Joliwcyll1nider(' plicC1lC1 Bold. 1968 
Glyptolwirdia coroHalu (Bl'aclv. 1870) 
G/yptol>n i rdiCl ! ri nodosn Teet~!'. 1975 
lfnrnnul'llin lwrn 1w11sis Pokon·. 1968 
/-fonownlio solrni Kt'iJ. 1976 . 
//emicyprideis kirkhyi (B r·ady. 18661 
f/e111icyprideis plucen1iue11sis ('Teeter. 1975l 
Hemicy1'1en1rn bmdyi (Pu ri. 19601 
fle11dcyll1ernm cnrnekeye11sis Puri. 1960 
llC'11ry/1mcello ex gr. osperinw !Reuss. 18501 
Hernw11ires l1on1ibruoki I Puri. l!JGOl 
llernw11i1es tn111soceo11icns Teeter. 1975 
ll11liu9silic1111lwrc11loto Puri. 1!):18 
J119osocytl1ereis pn1111osn I Brad,\'. 1809) 
Ko11011ri110 oncylo Bold. 196:3 
Kuu9uri11u depl'essu Bold. 1!)68 
Keijin de111isso 1 Br·ady. ISGSI 
I .o:rocouclw f Lo:roco11clw) u rellu11c1 ( Bi·acl\'. 

l8GG1 
/,o.l'<1co11d1u l /.,1J:roconcho ) /ecis I3r·ac\y. l870 
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Lo.roco11rl1u r Lo.ruco11cl1r1) pt1ris11brhomboidea 
Edwards. 1954 

Lo.rocoudw (Lo.rucuHc/io ) spinocdota Bold . 1946 
Loxocouclw ( Lo:roco11ehn} u;ilberti Puri. 195"1 
Lo.roco11clw 1Lo.l:oconiic11/umJ dorso111be rc11iuw 

tBmdy. 1861 
Lo:roconclw rLoxoconiicH/ttm ) fisc.:heri IBrnd~'· 

18691 
Lo.roco11c·lw r l~uxocontic11/umJ postclunmlatll 

!Puri . 19()0) 
Lu.ruco11cha f Lo.rocuni ictt!Hni) tricunww 

IKrutak. 1971 l 
Macrocypri1w prupinqun Triebel. 1960 
Maf=ellu ece.rn H<.ii'.el. 1983 
Microcythere lwwPi tPUt·i. 19G4l 
Microcy1here cf. iHf1e.rn MLdleL 189-1 
Morkl1oi-e11io i11cu11spic1w (8rndy. 1880l 
Nl1wseyefla all n1i1wln (Bold. 19Ll 61 
Nearocytlierum lwnu1w.fl:J1·mis (Coryel! and 

Fields. 19371 
Neocu11clitf'~ p1del1er Teete1·. 1975 
Neoeo11di1es scottue Teeter. 1975 
Neo11101weernti11a mecliterrnnea (Ruggieri. 1953) 
Occulrocytliereis u 11011sta Bold. 1963 
Orionim1 brndyi Bold. 1963 
Oriuni1w serrnlnta (Bn1dv, 1869! 
Orio11inn si111ilis Bole\, 196:) 
Pumcyprisfrnnquesoi.des Swain. 1967 
P(lrocyLl1eriden a/Ulrl Edwards. 1944 
Pnrncy1heriden edtcardsi Teeter. 19·14 
P(irucylherideo tsclwµpi Bold. 19-H"i 
P<t,rncytheriden sp. A, Bold. 1988 
Po rneythernnw aff. jo/111so11 i (Mincher. 19·1 l) 
Parncytlieroma stephe11son i ( Pur·i. 19601 
Paraclo.rostonw peq1wg1w1i McKenLie. 1971 
Parwiesicll,u urostnito Koi·nieker, 1961 
Purnnesiden Ven.rn11i Teete1·, ln75 
Pal'w1esidea lm1dyi !Bold. 1957) 
Parnnesideu dimorplrn (Bold. !!)6:~1 
Pon111esiden 9i9c111c(01/lrn IKornieker. 1961 I 
Pc!l'WH?sideo lwrpctf!O (Kornicker. 1!)61 1 
PaH111esiden lnet'ic1d(I tEchnH"es . 194-l l 
Pnnrnesideo ricrri.r (Bradv. 18691 
Pel/11cis1omu aff. lwtcei Co.rye ll a nd F ields . 19~)7 

Pellueistonw a ff. ow glln1e 111 rn Edv.:ards . 19-lcl 
Pemtocytheriden bmdyi (Siephenson. 19:rn f 
Pemtucytlierideu set ip1111cwrn 1Bn:1d~· . 186!1 1 
PPrissocytherideu b is11/cc1tu T eeter. 1~)75 
Pedssocytherideu s uhrnuos(11Brady. 1870 1 
Plifyctocythere sp. 2. 8 old . 1988 
Pol,tJcope aff. muculnw l\htllt>r. 18!J I 
PvHtoq1pris e x g r. dre1/..-(ol!er I Cor,\' l-'ll and 

Fields . 19371 
Propoutocypril'i cn111u rae1tsis Bold, l!l72 
Pmpontocypris HIH /t ipori.feru Ttete r. HJ/;) 
Pruteoeo11eha t ube rc11luw (P u 1·i. 19601 
Pseudocernl i 1m dmoqeri Gold. 1965 
Pse11dopsnmnwc ytliere peterse11i !T eeter·, 19801 
Pseudopsum m ocyl/1pre ex gr. l'icks/J11r9e11s1s 

(Howeand T,aw.1936 1 
Pter!J9ocythere is alop/1 in Hazf:' l. 1 98:~ 

Ptel·y9ocy1/iereis hu11d1i nisens i.-; Tel'tl·i·. 1!)7;) 
Ptf:'l',IJUUC!JtlH!rei s i11e.rpectutn 1 Blctkl', l!l2!11 
PHmilocyrhe1·icleu a/uyai :\lorales. \!)(j(i 

Ptintilocy thericleo sa11dbergi Bo!d. l~JU:3 
Pnrirnw co1n ·ol11 w Teeter. 1975 
Piui(l)W ex g r. gn ltrnensis fCor~·Pll and Fit>l< 

19:371 
Quadmcytliere lankfurdi Teete r, 19/;) 
Q1wdn1C!Jrl1ere procl1wto !Br~dy, l8tiG1 
Rndimellc1 cu11fm9usn iEd\\·anls. 19.1.11 
Rudimelln 1cr1111/crndi tTeeiL·1·. 197;)1 
Rndimello s p. :3 . Bold, 1975 
Hl.!11ssic y1/iere lwicei Bold, 1m..;:l 
R w1gieria ? dic ryo11 f3old. 196() 

Saip<i 11eltn h·el/011yl1nl.! :Vlciddoeks, 1!!7~ 
SuiprrnelW mckeH:iei Teele!' 197.) 
Semicythen1m sable11si.o,; 1Be1bo1 <:111d Cl nan, 

19G;) i 
Tetmgonodo11 cte11od1y11c/111s rBr;icl:i-· l8lf1 I 
Triu n91tlocypri.o,; laern 1 Ptffi. 1 ~)(j()1 
Tdebeli no rH9os<1 Allison ;me\ Holden. \Ur 
Triebel ino sertuto TnelwL l!l-l8 
Uroleberis <111911/utn 1 Brady. 1870 
X eswleberi:-0111111/leu Bold. 1!188 
X estoleberisc11ra.-;.w11·icu Klit>. l!l:m 
Xesivlelwris p111H·fuln Tr lcr. l!!.l!J 
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HANDBOOK OF PALEOZOOLOGY. by 
Emil Kuhn-Schnyder and Hans Riebe r : 
ti·anslatecl by Emil Kucera. Published 
bv The J~hns Hopkins U niversi ty 
P·1·css. B<tltimore and L ondon. 1987. a 
volume in the series Johns Hopkins 
Studies in En.rth and Planetar:·• S ci­
ences. xiii + 394 pp .. illustrated. index. 
$:J~.50 

T his work. originally publid1l'd n Gt>r­
man (19841. \\'dS dl'signl'd to pro\·ick tu 
dents \\·ith <1 gn.'atl~· conc.lt-nsed but wel -ii 
lustratcd introduction to the systl'llrntics ol 
fossil animals. As the known fossil fonns 
are so abundant and divprsl'. thl' trl'at ­
nH.'nt of fossil animals in this book was of 
11c.'cess1t\· sell'ctin• and subjcctin·. Thus. 
c.•\·en thoue:h both thl' inq•rtl·brak' and 


