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I. AUSTRACT 

T here are 12 presc:ntly kn0\\'11 species of the 
gastropod subgenus Chhore11s sensu stricro 
(type : 1\ I11rex rtm10J11s Linnaeus) from the 
Cenozoic of the western A rlanric region. 
Fi ve of the spc.:cies are Rccenr, of these 
rhrce are known also as fossils, and rhe b,il­
ancc arc known only from the fossil record. 
In t his p:tptr all of the species arc rrencd 
sysrematical!y, including one nc:w species, 
Chicore11s I Chicor(.!11s 1 floridau11s E. H. 
Vokes. lr is suggested that the oldest repre-
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senrntivcs of the group arc dcrivaci\'CS of 
European species described from the Hd­
verian beds of wescern Europe. 

In addition, those muricinc species for­
merly assigned ro a "Western Arlamic"' sub­
group of 1\l1trcx s.s. are here placed in the 
subgenus Cbfrorem r Sira111s ). Two specific 
homon}'n1s in this group are renamed, the} 
arc: C. rSira/11.f) puelegam ( 11.11. pro 11 furcx 
ehg11w Sowerby, non Dono\'an), and C. 
r.\ira/11.rJ reen:i ( ;1.11. pro ,\/11rc\· trilincdflfJ 
H.,·cYe. J1011 Sowerby). 
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[J. lNTHOOUCl.IO='i 

The genus Chicore11s (rype species : 1\f11rcx 
rttmosu.r Linnaeus) was firsr proposed in 
1810 by Denys de Monrforc ( p. (,J !) to in­
clude rhosc spc:cics, formerly assigned to th<: 
genus i\furcx _Linnaeus, 1758, which wuc to 

be disl inguish(:c..I by having: 

"Coqu ille Jibre, univalve, a spi re CkYCc 
ct fc:uill<§e; bouchc arrondic; colum<:lk 
lisse; JCvre cxu.'.-rieure armCe, frisCc et 
crCpue; canal de la base forge er recouYert 
par Lt prolongation de la co!umclle." 

Although the species illustrated by :Montfon 
for 1\fttrex rr1moJ11s is !1d11rex hrc1 ifronr La­
marck, rhere is no quesrion that Monrfon 
was using the name ··,.(/IJJO.ws" i n a poly­
specific sense and, therefore, rhe type of 
Ch1Core11s is rhc shell ro which the name 
rdmo.111.1 has bee:n subsc:qucnrly rcsrricu.:d by 
brc:r aurhors. ( For furrhc:r d iscussion, see 
Vokes. 1961, p. 7-8.) Keen ( 196 1, p. ii22) 
rt:cencly placed a petition before the lntt' r­
narional Commission on Zoologirnl Nomen­
darnrc w have 1\forex ramos11.r fixed as the 
type of Chicnre1tJ to clarify the situation. 

Although Chicore11J sensu stricto is per­
haps the Lugcsr single group in the sub­
fam ily ~1uricinae, its distribmion is largely 
Indo-Pacific, and there arc only a few west­
ern Arlanric re:prcsentativcs. c: irhc:r Rccc:nr or 
fossil. There are onl}' fi\'e spc:cics of Ch/­
core11J s.s. in the Rl'.ccm fauna: C. hrel'ifron.r 
( Lamarck), C. f/01ifer ( Rcc,c), C. di/ec/11.1 
(A. Adams), C. argo (Clench and Perez Far­
fame) and C. speclunll ( Reeve) The fossil 
record is scarcely better, only n ine species 
being rc:cognized in this paper, two of which 
are also R ecem or a rocal of l 2 species in 
the western Atlantic. 

The first western Adanric species of Chi­
core11s s.s. appear in lhe "Miocene Chipob 
Fonr1arion of nonhwesr<:rn Florida and irs 
corrc:latives. Although this formation has 
been gcnerally considc:red to be: uppermost 
lower i\liocenc ( Rurdigall<tn ) in age, the 
p resence in this fo rmation of four species o f 
Chicoru1s which are closl'.ly related to spe­
c ies in the Helvetian of Europe suggests a 
changt'. of age for the format ion . This prob­
lem is discussed more rhoroughly in a com­
panion paper i1i-11Y1edia rely follmving this 
one. For the pt1rposl'.S of this paper the gc:n ­
<:r:-tlly accc:ptcd age for the: Chipob \\ ill con 
rinuc to bc used, but with ;1 qucry, indic1ri11g 

rhat rhcre is doubt in the m ind of the writer 
as to its validity. 

There have been no Chicore11s s.s. reporccd 
from the Shoal River Formation, nor rhc 
Oak Grove Sand, both of \vhich may be only 
facies of the: Chipola (Vernon, 1942, p. 75). 
The lack of Chicore11r is probably d ue to cn­
vironmenral conrroL as both of these forma­
tions are sandy, and Chicore11s seems ro pre­
fer a limy or si lty bottom. In other Jvfiocene 
localities rliroughouc the western Arlamic 
region C. con111rec/11.1 (Gu ppy) is the most 
widespread species. Two other species, C. 
compac/11s ( Gabb) from the middle Jvl io­
cene of Samo Domingo, and C. 11e11ez11elmw.r 
( F. Hodson) fro1n the middle Miocene of 
Venezuela, are only locally represented. In 
the upper Miocene of Florida a new species 
appears, C. f/rJrida!!11J Vokes, n. sp., a de­
scendam of C. d11iardi11oides of rhe Chipola 
formation. This species immediace!y be­
came abundant rhroughour Florida, although 
it is nor known from Caribbean localities. 
The line has persisted in the R ecem form , 
C. di!et111s (Adams) . ln rhc: more southern 
area C. bret ijrou.r ( Lamarck) appears in the 
Pliocene, and today is found throughout rhe 
Caribbean. 

Thc Chicore11s s . .s. line evidently origi­
natc:d in the T erhyan Sea during early Mio­
cene tlrne. from 1\l//rex tricMiw1111.r La­
m:irck, a co1nmon species in the middle and 
upper .Eocc.:ne of wc:srcrn Europe. ir is a 
si1nple s tep LO dc:rivc the first Chhore11.r 
species, for in 1\l. tricarin<1!11s the winglike 
v:uiccs are beginning ro show a trend ro­
ward digirar ion, which ult imately form the 
c!ab,)rare frondose varices typical o f Chi­
coruts s.s. (The Chicore11.r rSir:1/11s) grou p 
which seems ro be an cnde1r1ic western Ar­
lanric form probably developed from a com­
parable American Eocene species, and rhus 
may rc:presc:nr parallel cvolurion rather rhan 
true rtlaLionship. ) From the T cthyan area 
of orig in the group spread to rhc western 
/\rlanric, and via the upper Miocene centra l 
European basins to the eastern Pacif ic, bur 
not across rhc Pacific ro the western coast 
of America. Strangely rhe Chitorc11J grou p 
did not pass through the Isthmian channel 
which was op en <il various times both in 
Panama and in die Tehuamcpec region, a l­
though orher members of the Muricidac 
ma1.k rhc rr:rnsuion. (On rhe W esr Coast 
of the: Americas lh<: Phrl!oJ10111J and I l exa­
plex groups are domin,mr, as are rhe mcm -
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bers of rhe subfamily Trirona\iinae, to the 
complete exclus ion of Chicore11s. M11rex 
sensu stricrn is rcprcsemcd by only rwo or 
three species bur they arc locally COfflmon. ) 

Chicore11s s.s. is a subtropical sha!low 
water group, with rhe members generally 
inhabiting deprhs of less than 50 farhon-is. 
A non-rocky bonom seems ro be preferre:d, 
and so1nc species even live in m:rngrove 
swamps. The: members are carnivorous, ar­
racking their prey by means of a hole bored 
in rhe shell. ( One specimen of C. di/eel Ifs. 
dredged by the writer, was act ively engaged 
in boring such a hole in a Chio11e C(m cell(tftt. 

Such persistence was displayed by rhe snail 
rhar ir <lid nm release Lrs prey uncil bmh 
were d ropped into alcohol. ) Due ro the shal­
low, sofr-sedin1em environmenr preferred by 
these: :rnimals, rhey are readi ly preserved as 
foss ils, and alrhough rhere are only a few 
species in rhe weste rn Atlanric Tertiary, 
rhcy are a common clc:ment in rhe fauna 
wherever rhcy occur. 

In addition to Chicore11s sensu stricto 
there arc rwo subgenera of Chicore11s which 
seem ro be endemic western Arlanric forms, 
and in these groups, Sira/11.r ( rype species: 
1\l11rex seneg(/lensi.r Gmelin ) and Ph,•lln110111s 
(type species : 1\l11rex margt1rite11siJ Abbort, 
nc:w name for 1\l11rex imper ialis Swainson, 
non Fischer ), there :ue numerous wcsLern 
Adanric species, both Recenr and foss il. The 
subgenus Sir:1111s includes many species here­
tofore placed in the genus 1\ l11rex s.s. Jn rhe 
previous part of rhis work ( Vokes, l 963a) 
rhesc species were allocated tO a "Western 
Arlancic" group of 1\l11rex s.s., for ir was be­
lieved that the rwo forms should be d is­
t inguished. Subsequent work has convinced 
the wrircr that those species which have a 
ddlccted siphonal canal and a tendency rn­
ward abte varices, arc to be included in rhe 
subgenus Sira/11s rarlitr than 1\l11rex s.s. This 
decision was discussed further b)1 the au(hor 
in anmher work on supraspecific groups of 
rhe Muricidae (Vokes, 196/i, p. 9) Some of 
(he fossil species from rhe western Atlanti c 
which were treated in rhe J\111rex s.s. portion 
of rhis monograph therefore should be as­
signed ro Chicort11s rSirn1111). They are 
J\l11rex q11iro.rensi.r F. Hodson, J\J. garrlnertie 
E. H. Vokes, Al. rhipo/,111m Dall, 1\I. i i/Ii 
( Maury), 1\1. gilli j>0/y11ema1ir11s l3rown and 

Pilsbry, /\I. 1Jicholsi Gardner, and M. t1111i/¥ 
lt1mm Hinds. The reader is referred to sec­
tion V of rh is paper for a d iscussion of rhe 
Recenr species now considered Chicoreus 
rSira/11s1. T he species of rhe subgenus Ph;l­
/0110111.r are sufficienrly numerous to b<::: 
rrcared in a separate parr of rhis monograph 
and will follow next in publicarion. There­
fore the only species rhat will be covered 
sysrenurically in this section are those of 
rhe subgenus Chicore11s s.s. 

As in the previous pan of th is work 
( Vokes, 1963a) the amhor has tried to in­
clude all perrinenr references to the fossil 
representatives, bm rhe synonymies do nm 
include all references ro rhe Recent cica­
t ions, for rliree of the species are very com­
mon and to list all references would excend 
the synonrmies unnecessarily. 
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IV. SYSTEMATIC 0ESCHIPTIONS 
Phylum MOL LUSCA 
Class GASTROPODA 

Subclass PROSOBHANCHJA 
Order NFOGASTHOPODA 
Suborder STENOGLOSSA 

Family "t-.fL'IUCIDAE 
Subfamily MLJHICIN1\E 

Cc:nus C111c:0Ru1s Momforr, 1810 
Subgenus C1 I ICO!ffl 'S s s. 

CHICOl<El s (C111co1<H:S) FOLIDODES 
( Gardner) 

Plat(: I, figures I a, b. 
.l!urc.•· fropho11ifo r111i.<; Heilprin. DALL, 1890, 

Wagner Free lnst. Sci., Trans., v. :3, pt. 
I. p. 1-Hl (in part, not of Jleilprin). 

.1!11rc.•· f1·011ll0Hifo r111is ll eilprin. DALL, 1915 , 
l'. S. Kati. :\Ju~. Bull. HO, p. 7--1 (in part, 
not of lJeilprin). 

.l111rc.·· (Chicon'11:;) folido.'/es GA!Wi\""Elt , 19-17, 
ll.S.C.S. Prof. Paper 112-11, p. 520, pl. 5:). 
fig. 0. 
/Jiag11osis: ;< Shell of moJernte dime nsions, 

rather h(-<H\'. stout fusifcrm, the maximum 
diameter h;lling- in frcnt of the median 
horizontal. Aperture little mol'e t han half 
as high as the entire shell. Whorls of conch 
probably 7, the Parly volutions b roadly con­
\"l'X. the body incre<.~sing less rapidly in di­
anwter than the whorls of the spire; t he 
postl'rior rna1·gin of the closely appressed 
latl'r volutions <"rl'eping up a little on t he 
pn·eeding whorl. Protoconch imperfectly 
J)l·cs<.'l'VPd; final whoi·I small and smooth, 
sorn(•wlrnt flattened laterally. Axials on 
th<. early volutions narrow, well rounded, 
l"l'tractiV(', arrnng·ed in series s lightly off 
S( tat the sutun.' and performin.{! about half' 
a tu1·n, in('rcasing in prnminenee toward the 
ante r io r suture, (Qtial and sepan1ted by 
('Gncave interspaces of approximately their 
ow11 width. ('Ommonly ~l. Va r ices developed 
hy the stn'ngthening of ever y t hird rib, the 
eGstal to the right o f the varix becoming' in­
( r<.'asing·Jy fEeble and finally obsolete. the 
costal to the left of the var ix, gradually 
transformed into a rather prnminent pe­
riplwrn l node; var ice:; on the later whorls 
foliaceous. the free edges s lunply fluted in 
a ser it1s of short, serrate processes, open 
toward the aperture ; the prirnai·y spira ls 
forming tlw axes of the s pines ; spines tend­
ing- to lengthen ant<.1 rio rly, mos t produced 
on the pilla1·. i<.:ntin• surface except the api­
eal region macrnscopieally s hag reened by 
the sha1·p laminar increme ntals , numbering­
about -I to the millimeter over· the gTeate:;t 
part of t he adult shell; the free edges worn 
down in the type but probably in fresh 
specime ns finely fluted by the s pirals, even 
by Uw secondaries and te rtiaries. Spi ral 
;-;culptu re Wt'll developed. Pl'imary spi rals 
:-i <..n the whorls of the spi re. rn or 1·1 on the 
body and pilli;1l', rathe r angular and sepa­
rated on the posterior portion of the shell 

by angular intel'spaces , equally p rom inent 
on the costals and intei·costals, but more 
elevated toward the antel'ior s uture ; linear 
:;econdaries intercalated between each pai1· 
of p 1· imaries on the third o r fou r t h whorl 
of the conch, the number of intercalated 
sc.condaries increased on the fifth whorl to 
2, on the fina l whorl of t he spire to 3 or .J, 
and on the periphery of the body to 4 or 5, 
the medial secondary usually st l'onger tha n 
those on e ither s ide . Antcrio1· f'a sciolc not 
wt.11 differentiated, threaded with 9 or 10 
subcqual lime. Ape1·ture exclusive of the ca­
nal oblique ly elliptical, emarg-inate poster ior­
ly. Curvatu re of outer lip a little b 1·oader 
than that of the innel'; mal'gin of outer lip 
s harply crenat e in harmony with t he spiral 
sculpture, the interspiral channels showing 
up on the innel' surface as low ridges and 
p1·cduccd for some little distance with in t he 
mouth of the aperture. Labium s moothly 
excavated at the base of the body, heavily 
g·!azed. Pilla!' margin sharply rounded at 
the entrance to the canal. Antel'io t· cana l 
bread, corn p rcssed clorsoventndly, cul'ved 
backwai·cl, obliquely truncate at its extre mi­
ty, probably closed in the perfect a dult ; 
former canals, one to each varix, quite 
sharply di verg·ent from the fina l canal." 
(Gardner, I ~)-1 7 ) 

llolotypc: USNill :171852. 
Dimens io ns of holotype: height ..i:~ .3 mm. 

diarnder 2fi mm. 
Type locality: USGS 3~19 ( ~ TU .\57), 

one mile below Bailey's Fcny, Chipola Hiv­
e r , Calhoun County, P!orida. 

ll orizo11: Chipola F ormation, F'lol'icla; 
( '!) uppcrmcst lower :'II ioccne. 

l• 'ig11rwl spcci111e11: USNM 6-14821, he ight 
12 mm, diameter 2-1 .8 mm; locality T U 55-1. 
Other occurrences: T U loca lity no. -157. 

Diso1Ssiou: The affinities o f th is species 
and C. lejJ. do111s ( Vokes ), both from rhe 
Chipola Formarion of norrhwestern Florida, 
have been discussed by th is author in a pre­
vious work ( Vokes, I 963b, p. I 54) It 
should also be nmed char C. folidode.r re ­
sembles C. r1q11if(/nic11s ( Grateloup) from 
rhe 1-lelvc::r ian and Torronian of .Europe, dif­
fc:r ing principall)1 in rhe larger size and more 
c:Jonga re shel l of rhe European species. C. 
11q11ilf/11ic11.r 1nay funher be disr ingu ished by 
rile prc:stnce of rwo incervarical nodes rarher 
rhan one, characreristic of C. folidodes. The 
snongcst resemblance lies in the surface 
ornanwntarion of the two species, for both 
possess a spiral ornamentation consisting of 
srrong cords, separated by one snrnlle r thread, 
and two threadlets berween each pair. The 
spiral cords are crossed by m inure g rowth 
lines wh ich give rise ro a shagreened sur­
face. C. aq11itanic11s is figured (plate I , fig­
ure 1) for comparison with rhe American 
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species. T he strat igraph ic significance of 
chis resembla nce is d iscussed in rhe com­
pa nion paper wh ich immediately follows 
chis o ne. 

C HICOREUS (CHICOREUS ) LEPIDOTUS 

( Yokes) 

Plate I, figure 4. 
Jllare:r (Chic.oreu.o.;) fcpidot11s E. II. Vo1.a:s, 

1968, T ula ne Stud. Gcol., v. 1, no. ·I, p. 
152, pl. I , fig-s. 2a , 2b. 
Oic1,q11osis: "Shell laqre in size, whol'l s 

convex. Nucle us of Lwo smooth, sl ightly 
bulbous whol'ls; termination of nuelear 
whor ls ma r ked by abrupt initiation of orna­
mentation. Seven post-nuclear whorls in 
the adult., sutu re appressed. Axial scu lp­
t ure consists of ten equal nodes on Uw 
early whorls ; on the third and successive 
post-nuclear whor ls cer tain of these arf' 
s trcng-thcncd lo for m four varices, with a 
s ingle i nte rva r ic~il node between each pair. 
S pinll sculp tu re consists of1Jrirnary th reads, 
three in number on the earliest whorls, in­
c reasi ng to appl'oximately six on the body 
w horl , with three additional primal'y 
threa ds on the p illar. l ntercalcated hc­
tween t he primary th reads arc one secon­
da l'y , and us ually two t c1·tia ry threadlets. 
Entire su r face of s hell sculptured by mi­
nute lami nar inc reme ntals which g ive a 
shagreene<l appearance to the intervarical 
areas. The f ree edges of the va ric:es are 
s ha rply fluted by a succession of laminae 
with snrn ll open spinelets produced where 
t he p rimary th reads c ross the variccs. T wo 
ser ies of s lightly la rger s pines a1·e devel­
oped on the siphonal canal where the pri­
nicl!'y th reads cross. Aper t ure subcircular; 
la bium s mooth, s tand ing· free at the an­
terior end, appresscd at the posterior, with 
s light a nal notch. Oute r lip crenulated by 
a bout 12 pai 1·ed denticles. S iphornd canal 
moderately long , broad and sharply re­
curved at tip; former canals conspicuouslv 
di vergent." (Vokes, 1 96!~) · 

1-Iolotype: USNM (l44~nl. 
Dimensions of holotypc : heig·ht :31 mm , 

d iamete1· 20 mm. 
Type local ity: T U ;).)4 , Chi pola River, a l 

power-line crossing (SW Sec. 17, Tl!\', 
H9 W ), Calhoun County, Florida. 

llorizo11: Chi pola Formation, lower beds 
only, Flori da ; ('!) uppcl'most lower :\lio­
cene. 

F'i.r;11red .<;peci111e11: USNl\1 611:{71 (holo­
t ype ). Othel' occurrences: TU locality no. 
457. 

Di.rc11ssiou: This species was discussed in 
the original description. Since thar time the 
author has had the opportun iry ro examine a 
collectio n of European rvt iocene fossi ls and 
rhe resem blance to C. bo11rgeoi.ri (TournouCr) 
should be noted. (See p late I, figure 3.) 
T he European species bears the same rcla-

tionshi p ro the European C. d11j,mli111 r r our­
nouCr) as the Florida species docs to C. 
d11jttrdi11oides. From the lircrarnrc the: rn-o 
European species would seem to occur to­

gether but rhe parallelism of the forms 
suggests rhar perhaps there is a slight srraci­
graphic difference which has nor been de­
tected for rhe European species. 

C rrrcOREl 'S (CHrCORl'US) Dl'.JARDINOIDES 
(Vokes) 

Plate I, figure(). 
.1!111·ry (Cliicorcw;) /cpidot11.<; d11Jo1Yli11ni<fr.<; 

E. IL \'OKES. Hl6:;. Tul<rne Stud. Geol.. 
v. l. no. I, p. 105, pl. l. figs. :fa. :{b. 
Diav110;.; i$: "Shell large in size, whorls 

moderately convex. f\1 ucleus of two smooth . 
slightl:v bulhous whol'is; termination of nu­
cleal' whorls marked by appearan('e of or­
namentation. both axia l and spiral. Seven 
post nuclear whorls in the adult. suture ap­
prcssccl. Axial ~culpture eonsists of ten 
equal nodes on the early whorls; on the 
fourth a11d successive post-nuclear whorls 
certain of these nodes ar(' stren).!'thened to 
form thl'ee varices, with two intcrvaric:al 
nodes between each pair. Spiral seulpture 
eonsists of primary threads, three in num­
be r on the earliest whorls, increasing to 
approximately :-:even on the bod)' whorl. 
with three add itional prima ries on the pil­
lar. lntercalcatcd bet\Yeen the primar)· 
threads al'e one secondary, and usually two 
te r tia r v threadlets. Entire su rface of shell 
S('Ulptti1·ed hy minute laminar incrcmentals 
which give a shagreened appcal'ance to th(' 
intervarical areas. Th(• free edges of till' 
va riccs an' sharply fluted by a sun·ession 
cf J;1minae with OJ)('ll spinekts pl'oduccd 
where the p rimary th rNHls ('!'OSs the var i­
ccs. One larger open spine developed at the 
shoulder. and two series of large spinclcts 
on the siphonal ('anal. Aperture subci rcu­
lar; labium smooth, standing free at the 
anterior end. appn'SSNI at the posterior, 
with a slight anal notch. Outer lip c re nu­
latcd with ;1bout 12 paired denticlcs. Si­
phonal canal moderately long, broad. and 
sharply recurved at tip; former canals con­
s picuously divergent." ( \ 'okes. JHG:n 

ll olotype: l~S.\' ."\! G 11:ri2. 
Dimensions of holotype: heig·ht :~2 . 5 mm. 

diam('ter l K.5 mm. 
Type Jo(·ality: TU 5 17. ('hipola River 

( S W 1 1 Sec. 2!l, TIN. H.H\V), Calhoun 
County, Florida. 

llo1·i::n11: C'hipo!a Formation. upper beds 
only, Florida; ( '!) up1wrmo~t lowc1· '.\lio­
cenc. 

/·~iy11rnl .~/wci11u·11: US.\T."\ I GI 1:1"/2 (holo­
type). Other OC('Ul'rences : Tl ' localit)' nos. 
15H. J5:l. 

Oisc11uion: The affin ity of this species 
co the European species, C. d11;,1rdi11i (Tour­
nouC:r) havt bc:en discussed in ch<: original 
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description. Since that cime the au thor has 
studied a series of specimens of the French 
species and in add ition co rhe differences 
previously menrionc:d rhe rwo species can 
also be distinguished by rhe higher spire of 
C. d11j({rdi11i. This European species is fig­
ured here (pl are I, figure 5) for purposes 
of comparison. 

C. conwrec111J (Guppy), described from 
rhe Miocene of Santo Doin ingo, and C. d11-
j11rdl1101des occur in the Chipola Formation, 
bur the rwo species are readily separable. 
The spire of C. con111rec111s is proportionally 
higher, and the shoulder spine is much more 
developed. The characrerisrically shagreencd 
surface of C. d11jrtrdinoides is nor seen in 
C. cnn11trec/11s. chat species lacking the mi­
nure growth lines which cause the peculiar 
surface rexture in C. d11jm·diuoide.r and allied 
species. Likewise the faces of the variccs do 
nor carry the succession of laminae with the 
small open spines noted in C. d11jardi11oide.r. 
The environn-ienrnl preferences of rhe two 
species were ev idently somewhat different, 
for C. dujardiuoides has been found only at 
localiries along the Chipola River where tht: 
formation is a lime-mud and C. comurect11s 
has been found only ac the !TlOrc westward 
exposu res of the Chipola beds where rhe 
fo rmation is silty. The localicies in che Cer­
cado and Gurabo Formations of Samo Do­
mingo where C. cor1111recl11s occurs are also 
silcy and bear a strong lirhologic similariry 
ro the silty facies of the Chipola. 

CHICORP.US (ClllCOREUS) COHNURECTUS 

(Guppy) 

Plate 11 , figure 2a, b., tcxc figure l. 
M11rcY (C hicorc11s) 111er1occr11s Sowe!'by. 

GARR, Hn0, Amer. Ph il. Soc., T l'ans., 
(N.S.) v. 15, pt. 1, p. 202 (,,of of Sow­
e rby). 

il/10'<'.I" ron111rect11s GuPrY, J.876, Geol. Soc:. 
London, Quart. J our., v. :~2. p. 521, p l. 28., 
fig- . I. 

Jlf10'l'Y (I!.'111Jh!Jl1011) cor111!1'tctw; Guppy. 
CosSMANN, 1903, Essais PalCoconeh. 
Comp., v. 5, p. 25. 

Murc.1· cor1111rcct11s Guppy. GUPPY, 1910. 
Agri. Soc. Trinidad and Tobago, Paper 
no. 440, p. 6, 9. GUPPY, 1911, Agri. Soe. 
Trinidad and Tobag-o, Paper no. 45.J., p. 8 
(c:r Harris reprint: Bulls. Amer. Pale­
ontology, 1921, v. 8, no. 35, pp. 149 (297), 
151 (299), & 164 (3 12 ).) 

.1/wrc:r (Phylfouot11s) cm·1111rect1is Guppy. 
l\IAunv, J917, Bulls. A mer. Paleontology, 
v. 5, no. 29, p. 103 (267). pl. JG ( 12), 
figs. 9, 10. 

/ ,l/ w·r.r ( Phyllo1wf11i;) cor111u·cct11s Gu ppy. 
Hu BBAIW, 1921. N . Y. Ac:ad. Sci., Sci. 
Su rv. Porto Rico & Virg·i n I slands, v. 3. 
pt. 2, p. 150. 

11/are.r (!~hyl/011of11.c;) con1111'ccl11s Guppy. 
OLSSON, 1!)22, Bulls. Arne r. Paleontology. 
v. 9, no. :~9, p. l:{J ( :W3) . 

M11re.r (Chicorc118) hn1•ifro11s Lamarck. 
PJLSBRY, 1922, Acad. Nat. Sci. Phi lii.. 
Proc .. v. 7:~, p. :152 (1wt of Lamar-ck ). 

ill m·c.t hn1 1·ifrow~ Lamarck. :\'IAUHY, ]!)25. 
Se r v. Gcol. Min. Brasil. Mon. 4, p. t :{~-
1 :~!), pl. 6, figs. 7, D (1101 of Lamarck). 

ill11re.t (Phyllo11of11s) c.on111rcct11s Guppy. 
i\l AUHY, 1925, Bulls. Amer. Paleontology, 
v. 10, no. 42, p. :u:~ (0G5). 

M 11re.r (Chicorcus) lirecifro11s Lama rck. 
\·Voorn~1 NG, l!J:.iD, U .S.C:.S. Pr-of. Paper 
:rnn-B, p. 216, pl. aG, fig-. ]2 o nly ( in p~nt, 
1101 of I ,am arck). 

Text fiJ.{til'e L Jl/ 1we.1" cori1Hrecfl1.1; Guppy. 
(X 1). J,cctotype: British !Vluscurn (Nat.. 
I I ist.) GG. 202.->-I. (Photograph cou1·tesy of 
the British Museum (Nat. !l ist.).) 

/)iug11osis: "Ovate-tuneted, with thn:!C' 
va r·iccs, which are nea rl y eontinuous, a nd 
8tout revolving- r idges accompanied by finer 
lines ; two o r occasionally th ree varic:ifo rm 
tubcrc:les between each va r ix; va1·ic:es 
fringed by subtubulai· spi nes, of which lhe 
one conesponding lo the keel on the angle 
of the whorls is much the longest. Ape r tu re 
oval, the inner margin callous, the oute r 
margin dent.ale, the dentat ions running in 
pairs. Canal moderately long- and s lig·htly 
cu r ved." (Guppy, 1876) 
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Le ctotype (he re designa ted) : Bri tish Mu­
seum ( "t\ a t . Hist.) GG. 20254. 

Dimens ions of !ectotype : heig ht 89.2 m m, 
d iamet e1·, excluding s pines, -15 m m . 

T y pe locali ty: Rio Yaque, Dominican Re­
pu blic. 

llorizon: Queb ra dil la s I .i mestone, P ue l'lo 
Rico ; Piraba s Limest one, Br azi l; Chipola 
l•'ormation, Florida ; Cercado Formation, 
Domi nican Republ ie; all ('?) uppermost 
lower J•!ioccne. Gu rabo F'onnation, Domi ni ­
can Republic ; Gatun l"o rmalion, Panama 
and Costa Ri ca; m idd le Miocene. Sp1·ing­
valc Bed s, T rin idad; u p per :\lioeene. 

F'ig 11red .';/)eci1iu!11: lJSNl\ I G-1 -1822, he ight 
38.5 m m, diameter , excl uding s pines, 20 
mm; loc:ality USGS 85f>O. Ot he r occur­
rences: T U locali ty nos. 70, 196 , G55. 

Di.rr11s.rio11: Like C. d11jardinoides th is spe­
cies :i lso resembles the European species, 
C. d11jardini. The tarly whorls are especia lly 
s imilar, wirh bo rh hav ing a srrongly can­
cellate ;1. ppearance. The spires o f C. con111-
rect11.f and of C. d11jardini ;l re of like pro­
po n ions, and a rc relative!}' hig he r than C. 
d11jttrdi11oides. As has been d iscussed under 
C. d11jardi11oideJ rhe surface o f C. con111rec-
111s is smoorhe r than the m her rwo species 
and the varices lack rhc lam inar fri lls, hav­
ing instead five sim ple open spines. T he 
shou lder spine of C. con111rec111s is much 
more developed and rhe species ana ins a 
la rger size. A small specimen is figured 
( p la rc 11 , figs. 2a, b) wh ich shows the 
naru re of rhe early whorls parricularly well. 
T he lccrorype is of a mo re normal size. 

The re are rwo syn types in rhc Geological 
Sociery o f London col lecrio ns now to be 
fou nd at rhe British Museum (Natural H is­
m ry). Dr. L. R . Cox of rhe Museum wrir.es 
ri11 !ill.). 'T he smaller of the rwo, now regis­
tered as no. GG.20253 is rhe one represemed 
in Guppy's plate xxv iii , fig. 4, bur the larger 
one, no. GG.20254 is berrer preserved and 
would make a becrer leccoype if only ir were 
figured . Presu mably G up py figured the 
smaller one because rhere was nor enough 
room for rhe la rger one on his plare. T he 
two are undoubted ly rhe same species." 
The refore t he la rger specimen, no. GG.202 54, 
is here selected as the Jecrorype and is fig ­
ured in rext f igure L 

Althoug h rhis species has been placed in 
synonym y wirh C. bre1·ifrons ( Lamarck) by 
some a ud10rs rhe rwo forms are read ily dis­
ti nguishable. C. con111rec111.r has but on~ 
srrong spi ne ar rhe shoulder and C. bre1'1-
fro11J has two equally la rge spines wirh one 
sma ll sp inelec be rween them. C. con111rect11J 

has four smaller spines on the ancerior por­
tion of the var ix, and C. bre1•ifro11s has only 
th ree. T herefore even though the roral num­
ber of varical spines is the same for rhe rwo 
species, the difference in size of rhe second 
shoulder spine permirs inseam recognition. 
C. con111rec/11.r is rhe ancescor of C. brel'i­
frollJ. bur li ttle is ro be gained by placing 
rhe rwo forms in synonymy. C. t1rgo (Clench 
and Pt rez Far fame ) and C. spectrum 
(Reeve) borh Reo.:nr species from cht Lesser 
Ancilles a re perhaps even more closely re­
lared ro C. con111rec/11s as they differ only in 
having th ree sn1aller anterior spines in place 
of rhe four of C. com11rect11s. 

ln add ition ro the many Miocene localities 
in the Caribbean where this species has long 
been known and is not rare, it recently has 
been found by the writer in the upper beds 
of rhe Chipola Formation of norrlrnesrtrn 
Florida. Alrhough this new find docs nm 
exrend che geolog ical range of che species, 
it does exrend the geographical range con­
siderably. Hubbard ( 1921 ) reported find­
ing a portion of an ex rernal mold in the 
Quebradillas Limestone of Pueno Rico 
which may be rhis species, and ~faury 
( I 925a) reporred it from the Pirabas Lirne­
srone of Pad, Brazil, as AL bret·ifro11.r. Borh 
ot these formations are correlart<l \vich the 
Ch ipola. Maury ( 1917 J reported chac chis 
species was found in both the lower forr:ia­
tion ( Cercado) and rhe uppe:r formauon 
( Gurabo) in Santo Domingo. fr has also 
been reponed from rhe middle Miocene Ga­
tun Formarion of Costa Rica by Olsson 
( 1922), and Woodring ( 1959) reported a 
"/\ l11rex bre1ifro11s" from rhe Gatun Forma­
rion of Panama \\1hich seems in pan ro be 
C. conl!lrect11r. His illustrations are of rwo 
species, the smaller specimen (pl. 35, fi9. 
l 2) being C. con111rel"l11J. The larger speci­
men (pl. )5, figs. 11 , ! 3) is nor eicher C. 
con111rect11J or C. bre11froJ1J, bur it is roo 
poorly preserved w identify positively. Th(; 
species has also been reported fro1~1 _rhe up­
per :Miocene beds at Spnngvale, Tnn1dad, b) 
Guppy (l910, 1911) and by Maury ( 1925b) 

CHICOREUS (ClllCOREUS) COMPACTUS 
(Gabb ) 

Pl are l I, fig ure 3a, b. 

M urc.r ( 1ite1·onot 111;) compact 11.'J GABU. 1873, 
Amer. Phil. Soc., Trans .. (N.S.) v. Hi, 
pl. I , p. :W2. 

ilf11 re.r te.fli/is Gabb. GUPPY, 1876, Geo1. 
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Soc. London, Quart. Jour., v. 32, p. 522 
(in part, 110! of Gabb). 

,lJurc.l° ( Ptero110t11s) te.rtilis Gabb. DALL. 
1890, Wagner Free Inst. Sci., Trans., v, 3. 
pt. 1, p. 112 (in part, not of Gabb). 

JI111·e.r compact11s Gabb, l\fAURY, 1917, Bul1s. 
Amer. Paleontology, v. 5, no. 29. p. 10:1 
(267), pl. 16 (~2), fig. 8 (''i\letatype"). 

.lllll'e.r n1f11.-; co111pactwc1 Gabb. P11..s1mv, 
1H22, Acad. Nat. Sci. Phila., Proc., v. 7;~, 
p. :)52, pl. 28, fig-. l (Lectotype). 
Oiognosis: "Shell short, thick, robust; 

spire about two-thirds as Jong as body 
whorl. 'Whorls eight; the first two nuclear, 
suture impressed. Body whorl broad above, 
tapering in advance, top sloping, very 
slightly eoncave. Varices t h ree. short, ro­
bust, fimbriated or toothed on the marg·ins. 
but bearing- no spines or other elongate 
processes. Between each pair of' va r ices1 on 
Lhe shoulder of the whorl, is a broad, blunt 
node. St11·face Ol'namented bv numerou~ 
la1·1.n• revolving ribs, between. which are 
many smaller lines, all crossed by distinct, 
subsquamose lines of g rowth. Aperture 
small, sub-oval, inner lip with a faint tooth 
posteriorly; outer lip internally st l' iatc; 
canal short, blunt. Leng·th 2.:3 in.; width 
l. I in." ( Gabb, 1873) 

Lectotype: ANSP 3258. 
Dimensions of lectotype: height 56.-1 mm, 

diameter :32.:3 mm ( Pilsbry, 1922, p. ;{52). 
llori::o11 : Gurabo Formation, Domincian 

Republic; middle Miocene. 
/•' ig11red spailll<'lr: USNl\I l l:n75, height 

:H>.0 mm, diameter 20 mm; locality, Pot1·cro, 
Rio Amina, Dominican Republic. 

Discussion: The cype of this species from 
che middle Miocene of Samo Domingo was 
nm figured umil 1922 when Pilsbry pub­
lished his Re1'isio11 of IV. IH. C"bb's Tertirll) 
tlloliusca of Sf/11/0 Domingo. As Pilsbry 
pointed out ( 1922, p. 306) Gabb selecred a 
ryp(: series of specinH;:ns for h is species. In 
the case of C. compactus the rype lot con· 
sisted of five syntypes, all numbered ANSP 
_1258. Pilsbry's selecrion of this specimen 
would be the firsr valid selecrion of a lecro­
type. 

Guppy ( 1876 ) and Dall, following him 
( 1890), both placed C. compf/ctm in rhe 
synonymy of /\ lurex textilis. however there 
is linle more chan generic resemblance bt­
rwc:en the rwo species, and such a synonymy 
could never be jusrified. Even though rhe 
species had nor been figured at the time of 
thtse workers there is lirrk: in Gabb's origi· 
nal description ro suggest such a relationship. 

Although Maury ( 1917, p. 267) cited th is 
species in her work on Sanro Domingo evi· 
denrly no specimens were collecred by rhe 
members of rhe expedition, for she stared: 

"Our shell is a meracype sent by Professor 
Gabb from s~nro Domingo." The speci1rien 
figured here is from Porrero on rhe Rio 
Amina where the 'Maury cxpedi tlon did lirtle 
collecting because of "floods and rebels" 
( 191 7, p. 452 ). T hese beds were tentatively 
assigned ro che upper fornucion, later named 
the Gurabo Formarion by Maury ( 1919 ) 
and correlated with rhe 1r1iddle Miocene Ga­
tun Fornutio n of Panama. 

C. compac/11s is mosr closely related to C. 
d11j(1rdinoides. bur may be d istinguished by 
rhe presence of only one inrervarical node. 
In addition, the varied laminae have a tend­
ency ro become div ided into d iscrete spines, 
foreshadowing the appearance of rhese 
spi nes in C. floridanus. Whether these three 
species represem a direct line of evolur ion 
is nor ccnain, bur, rarher, they are each rep­
resenrarives of a srage of developirienr. Jr 
might be presumed chat there was a direct 
link between the two northern species, and 
C. co1t1pact11s is che southern analog of an 
as-yer unknown 1T1id<lle Miocene Florida spe· 
cies which would possess cwo inrervarical 
nodes, and rhe saffie type o f inrermediace 
varical spines. C. compact11s is more likcl)' 
the immediare ancesror of C. flo rifer, wirh 
its sing le incervarical node. 

C H ICOREUS (CH ICOR EUS) VEN PZUEl.ANUS 

( F. Hodson) 
Plate II , figures la, b. 

M 11re.t· 1_•e11cz11ela1111s F. HODSON, 1931, Bulls. 
Amer. Paleontology, v. 16, no. 59, p. :17, 
pl. 18, fig. 1; pl. 19, fig. l , 3. 

!l!ure.t (C/ii(·o;·e11s) hrevifrous Lamarck. 
WoOnRING, 1959, U.S.G.S. Prof. Paper 
:rn6-B, p. 216 (in pal't, not of Lamar ck ). 
Oiag1wsis: " The shell is la rge, heavy, 

and ornamented with consp icuous spines. 
The protoconch is missing; t he re are about 
(-j subsequent convex whorls; the angular 
shoulder on each whorl bears :3 strong vari · 
ces w it h a weaker intervarical tubercle be­
tween them. On the body whorl below the 
angulation, on adult specimens, the re are :3 
st ronge r spiral cords which fonn s pines on 
the vari<:es; the two antel'ior of these fonn 
larger spines. All the whorls show a spil'al 
scul p t ure of close-set threads, some being 
strong·er than others. The oute r li p shows 
about 12 in te r nal' lirae; the lil'ae on the 
ante r ior half of the lip may occu r in pai l's." 
(Hodson, 19:11) 

Holotype: PR! 24097. 
Dimensions of imperfect holotype: height 

78.fi mm, dia meter 54 mm. 
Type locali ty: Rio Codo re, 4.65 kilome­

ters north and 550 rnete1·s west of Ununaco, 
District of Dernocrntia, Falc6n, Ve nezue la . 
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!Jorizou: U1·amaco F ormation, Venezue­
la; middle M iocenc. 

F igured specimen: PRI 24101 (para­
type), heigh t 48.5 mm, dia meter 30 mm; 
locality same as holotypc. 

Discussion: According co A. N. Dusen­
bury, Jr. ( iu lilt.), who has been working on 
rhe su arigraphic assignmems of the Hodson 
species, rhe rypc locality cited above occurs 
in the m iddle member of che Uramaco For­
mation of upper middle Miocene age. Al­
though placed in synony1r1y w ith C. bre1·i­
fro11s by Woodring ( 1959, p. 216) rhis spe­
cies is distinguished by several criteria. The 
first is the markedly appressed surure. The 
larer whorls ride up over the earl ier whorls 
to the base of the shoulder spine, whereas 
in C. brevifrons there are rwo major spines 
prescnr on rhe median whorls. Furrhern1orc 
che sp ines arc more numerous in C. bre1:;­
fro11.r . On the lasr rluee varices rhere are five 
major spines, of which the rwo posterior 
o nes arc much larger t han rhe three anterior 
ones. In C. 11e11ez11elan11.r there are only rhrce 
spines, one at rhc shoulder and the other 
two g rouped toge ther near the canal. The 
sp ira l ornamentation is also much srronger 
in C. bre1 ';/rous wirh srrong cords leading 
to each of rhe five major spines, and smaller 
th reads leading to the secondary spinclers. 
Com pared with C. hrel'l"jrons. rhe inrer­
varical area of C. l'enez11ela1111s is nearly 
sm?oth, possessing only fa inr spiral scu!p­
run ng. 

C. /'e11ez11elanu.r is probably a descendanr 
of C. fo/idodes (Gard ner) and consequently 
also resembles the European C. aq11i1cmfr11s 
(Graceloup). C. l'enez11ela11111 differs from 
borh of these species in rhc smoother sur­
face, and the appressed suture mentioned 
above. H o '\vevcr there is an inreresti ng 
paralle l in dcvelopmenr, for C. 1•e11ez11elan111 
is much larger than C. fo/;dodes, and the 
upper Miocene specimens of C. aq111·1a11ic11.r 
attain a m uch grearer s ize than rhc middle 
M iocene ones. Specimens from rhe Vienna 
Basin arc commonly over 100 mm in heighr. 
P resumably it was che European line \vhich 
gave r ise ro rhc Recent Red Sea species. 
C. 1·irp)netrs ( Rdding) ( :::=1H11rex angu/;fer-
11s Lamarck), bur char common species more 
closely resembles C. 1•enez11elc111u1 than ir 
does C. aq11i1cmicus. In C. 1·irgi11e11.r there 
a re rwo small additional spines on rhe an­
rcrior porrion of the varix, bur the overall 
structu re of the shel l is remarkably siir1ilar. 

C. l'frgine11s is variable, and rhere are forms 
especial ly close ro C. l'enezuelcmu.r in which 
the surure rides up on the previous whorls. 

CHICOREUS (CHICOREUS ) FLORIDA N US 

E. H. Vokes, n. sp. 

P lare UL figures la, b, 2, 3. 
ilflf rr.l· se.-rcostato EMMONS, 1858, Rept. 

No rth Carolina Geo!. Surv., p. 218, fig. 
106. Non ,1/11re.r se.l'C08fat11s Lamarck, 
1816 . 

. \! ure.i· bret'ijro11R var. co!cifrapa Lamarck. 
H EJLPRIN. 1887. Wagne1· Free Inst. Sci .. 
Trans., v. 1. p. 68 (uot of Lamarck). 

,1/ure.t· (Chicore1rn) bren'fro11s Lamarck. 
DALL, 1890, Wagoner Free Inst. Sci. , 
Trans., v. 3, pt. 1, p. 140 (not of La­
marck). 

:ll 1tre.r (Ch icore11s) ruf11s L'lrnarck. DALL, 
1890, Wagner Free Inst. Sci., Trans., v. 
:3, pt. 1, p. 140 (not of Lamarck). 

M uro· (Chicoreus) n1f1u; r,amarck. :J]AI'RY, 
1922, Bulls . Amer. Paleontolog·y, v. 9, no. 
08, p. 60 (£L)) (not of J ,amarck). 

M ure.;· (Chicor('US) bret'ifron.o.; Lama rck. 
MAUHY, l922, Bulls. Amer. Palcontolog-y, 
v. 9, no. 38, p. 66 (96) ( 1101 of Lamarck). 

ill nre.r (Chicore11s) r1tf1u~ Lamarck. GAnn­
NER. 1948, U.S.G.S. Prof. Paper 199-B, p. 
218 ( in part, not pl. 29, fig. 23 C. dilec­
f1ts ) . 

illure.r (lhicoreus) brrl'ifrom; J,amarck. 
OLSSON and HARRISON, 1953, Acad. Nat. 
Sci. Phila .. :Jlon. 8, p. 244, pl. 86, fig. 2 
(not of J ,amarck). 

Murr:r (Ch icorcus) so/lra11118 Adams. OL~­
SON and ITAHBISON, 1953, Acad. Nat. Sci., 
Phila., :\Ian. 8, p. 244, pl. 36, fig. I (1101 
of Adams). 

M11 re:r (Chicore11s) bre1·ifro11s Lamarck. 
Du BAH, 1958 , Florida Geol. Surv. Bull. -10, 
p. 196, pl. 12, fig. 1 ( 1101 of' Lamarck). 

Diagnosis: Shel l large to moderate in 
size, whorls g reatly inflated. Eight post­
nuc!ear whorls in the adult; the nucleus. 
rarely preserved, consists of two smooth, 
bulbous whorls which terminatf' ahruptly at 
a varix mark ing the initiation of ornamen­
tation. Early axial ornamentation consists 
of small ri bs at r egular intervals, ahout 12 
on each of the first two post-nuclear whorls. 
On the t hi rd post-nuclear whorl ever y third 
rib becomes strength~ned to form a small 
varix, gradually increasi ng in s ize with 
each successive va ri x; three va rices to one 
complete whorl. The two intervarical ribs. 
continue as two nodes and persist. as such 
up to the largest specimens seen. The spiral 
orname ntation on the first post-nuclear 
whorl consists of three equal cords ; on the 
second to third whorls these are augmented 
by three smaller intcrcalary threads, and 
on the successive whorls additional threads 
appear. These threads are crossed by small 
axial g:rowth lines which give a shagrccncd 
appearance to the enti re setrf'ace of the 
shell. The three original cords persist as 
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spiral welts, but they are covel'e<I by finer 
thn:!ads, roughly a lter nating larger and 
smaller in size. On the bodv whorl theee 
are usuallv nine of these \\;elts. with six 
being on {he body and th ree on the canal. 
On an adult specimen t here a1·c approxi­
mately nine larg-er th1·cads from the crest 
of one spiral welt to the crest of the next. 
However the thread at the crest is no 
larger than the others. Where the spiral 
welts cross the vat"ices, foliaceous Rpines 
are produced. The shoulder spine is :;;omc­
what wider than t he others, but is not 
ncticeably longer. The spines are open on 
the apertu ra l side. and occasiona lly multi­
ple layers arc formed within the f'houldcr 
spine. The1·e is a pronounced anal slit 
\vhich is constricted at the edg-e of the aper­
tu re, so as to be almost inv isible , but wh ich 
opens behind the labrum. The siphonal ca­
nal' is broad, recurved at the distal end, and 
almost covered ovet', however it remains 
open by a nanow sl it. 

Holotype : USNM G1482~l. 
Dimensions of holotype: height 78 mm; 

diameter, excluding spines, :~8 mm. 
Type locality: TU 020, canal 1 ;i mile east. 

of Bl'ighton, Highlands County, Florida. 
Horizo11: Chodawhatchee Formation and 

Pinecrest Reds. Florida ; upper Miocene. 
Caloosahatchee Formation. F lorida; \·Vaccl-1-
maw Formation, North and South Caro­
lina; Pliocene. 

Figur('d Rpecime11s: Fig:. L USN:\J 641822 
(holotype). Fig. 2, USN:Vl G44824 (pa ra­
type), height 11.4 mm, diameter 6 mm; lo­
cality TU 60. l"ig. 3, USNM 644825 (para­
t.ype), height :J2 mm, diameter . excluding 
!"pines, 28 mm; loc~llity TU 202. Other oc­
euncnces: TU locality nos. fiO, 72, 79. 200. 
202 (217 ~pecirncns), :ZOg, 206, 519 ( 152 
:-;pccimens), 520 (185 specimc>ns). 521, 522. 
52:l ( J07 specimens) . 5<!5, 527, 52R, 529. !):lJ , 
;)!~2. 5:rn, 5:19B, 5.JO, ;)41, 558, G7!l, 58~. 

01JCHs.rion: This ubiquitous species from 
the upper Miocene and P liocene of Lhe 
southeastern Unired Stares has been much 
misun<lersrood, as rhe synonymy above dem­
onstrates. It is most closely related rn C. 
dilect11s (A. Adams) an equally misunder­
srood species from rhe Pleistocene and Re­
cent of the same area. There are four species 
of Chic()re111 in the later Cenozoic of the 
western Atlantic which have been repeatedly 
confounded. The four wi ll be discussed scpa­
rnrely In succession, in an attempt to make 
some sense our of the confusion which has 
persisted in the !irerarurc on rhe south · 
eastern area. Three of these species occur in 
che Recem: C. dilecl11S (A. Adams), C. 
breiifro11s (Lamarck), and C. florifer 
(Reeve). The first two also occur in the 
fossil record, C. dilec111s in rhc Pleisrocene 
(') of Florida, and C. bre1·ifrons in the 

Pliocene and P leisrocene south in the Carib­
bean region. C. florifer has not been re­
poned occurr ing prior ro the R ecem . T he 
only species which is found in the u pper 
M iocene and Pliocene of Flo r ida a nd the 
Carolinas is C. floric/(11111.r. The appa renr 
cause of the difficu lty in citat ion for this 
species is rhar ir resembles both C. dilertus 
and C. florifer somewhat, but not e noug h ro 

be unquestionably identified w ith e ither. 
Emn1ons ( 1858) was rhe first to report this 
species, but the name he used had been em­
p loyed previously by Lamarck for a d ifferen t 
form. A lthough rwo species have been re­
ported from the ''Caloosahatchee" beds by 
several auchors (Dall, 1890; Mau ry, l922; 
O lsson a nd H a rbison, 1953), with la rge 
suires of specimens ir is impossible to segre­
gate rwo forms. The large, heavy adu h 
specimens have been referred ro "1\lnrex m 
fn.r" or ''1'vfurex Mlleanus'' and the small, 
light, long-spi ned, juvenile specirrrens have 
been referred lO "1Hurex hre1•i/ro111." 

T he stratigraphy of the "Caloosahatchee .. 
beds has cml}' recently begun to be under­
stood. In the past it has been commonly 
thought t hat all fossils found in sourhern 
Florida in the viciniry of the Caloosaharchce 
R iver a nd Lake Okeechobee were " Pliocene" 
in age. T he p roblem of idcnrical facies and 
deposition spanning an interva l of rime. 
combined wit h rhe almost complete Jack of 
outcrop has led to confusion o f fossi ls from 
beds that a re now considered to be upper 
!vl iocene, Pl iocene, and Pleistocene in age. 
As C. dilec111s does occur in rhe Pleistocene 
of th is a rea ir has added to t he misunder­
srnnd ing of C. floridan11.r. Olsson (Olsson 
and Peti t, 196/i) is the first to p ub lish an 
inrel ligcnr interpretation of rhe stratigrapli}' 
o f the a rea. ln that paper he i.:srabl ishcd the 
Caloosahatchce Group, with a n upper Mio­
ccnc un it, the .. Pi necrest bc.:ds"; a Pliocene 
"Caloosahatchee Marl": and an as-}1er un­
named upper unit , questionably late Pliocene 
o r early Ple istocene. In view of the resrric­
rion he rewi th of C. floridrm!IJ to rhe Pine ­
crest and Caloosahatchec uni ts of O lsson's 
srrm igraphy, it is inrerc.:sting to nme t hat he 
observed : " Pe rhaps r.he most sign if icant de­
d ucrion derived ac from presenr darn is char 
contrary to a widely accepted view, t he 
Catoosaharchec fau na is more closel}' related 
ro rhat of the M iocene than ir is ta the 
Rcccnr o r Pleiscoccne." ( 1964, p. 5 13). 



No. 4 Cenozoic J\if11ricidae-l/ 191 

C. ff.oridmws may be disringuished from 
C. dilectNs by the presence of two small, 
equal incervarical nodes, instead of rhe one 
large node, with occasionally a second smaller 
axial rib, characteristic of C. di/ec/11.r. The 
shell of C. floridaJl11J is wider proportionally 
than rhar of C. dilec111s, and rhe spines are 
thinner and less frondose. The nature of rhe 
spiral sculprure is also different, with the 
surface of C. /loridmwr being covered by 
small threads rhar ride over rhe major 
spiral welts wirh no change in size. The 
sp.Gd threa<ls of C. dilect11s are noriceably 
hrger on the cresr of the ma jor welts. Ar 
rhe type !ocaliry ( TU 520), where rhe "nwl­
luscan fauna shows many marked peculiar­
:ries of its own" (Olsson and Petit, 1964, p. 
517), specimens of C. florid:um.r 111ay attain 
8n enormous size. One unfigured paratype 
measures 89 mm in heighr. Such brge speci­
mens are nor found ar most localities and [he 
average adu[[ measures 40 co 50 mm in 
height. A [ypical Caloosaharchee p:uarype 
!TU locality 202) is also figured (pl. lll, 
fig. 3) for comparison with rhe oversized 
holorype. 

CH ICOREUS (CHICOREUS) DILECTUS 

(A. Adams) 

Plate Ill , figure 4, rexr figure 2. 
? ill11re.r p11d.01·icolol' HEEVE, 1845, Conch. 

Icon. , v. :-L M1we.i:, pl. 33, fig. 171. 
? :ll11re.t sallewrns A. ADAMS, 185-1 , Zoo!. 

£oc. London, Proc., pt. 21 (185:1), p. 70. 
il/11re.1; dilectas A. ADAMS, 1856, Zoo\. Soc. 

London, Proc., pt. 23 (1855), p. 120. 
? ill11re,r sullean11s Adams. SOWERBY, 1S79, 

Thes. Conchyl., v. 4, M111·e,1:, p. 19, pl. 9, 
fig. 78. 

illure:r dilect11s Adams. SoWEHBY, 1879, 
'!'hes. Conchyl., v. 'I, il/11re.r, p. 18, pl. 6, 
fig. 60. 

J/1u·e.r florifer a1 ·('11r1ri11s CLENCH and P1~ -
1rnz F'AHFANTE, 1945, Johnsonia , v. 1, no. 
17, p. 84, pl. 19, fig·. J-:~. Non M11re.c 
sull(lbergeri var. <tl'e11a1-i(/ Steuer, 191 2. 

M11re:c (Chicon:11s) 1'11/ns Lamarck. GAHD­
N~31i, .1948, U.S.G.S. Prof. Paper 199-B, 
p, 218, pl. 29, figure 2i; (11ot of Lamarck. 
in part, = C. floridunt1s). 

Not il/11 rex (Chicore11s) SClllea.1111s Adam <;. 
OLSSON and HAHBISON, 1953, Acad. Nat. 
Sci. Phila., Mon. 8, p. 244, pl. 36, fig. 2 
( = C. floridCl1111s), 
Diagnosis: "M. testa ovato-fusiformi lri­

v:nicosa, carneola, rufescenti sparsim vari ­
egata, spi1·a brevi, acuminata, anfraclibus 
septum, varicibus foliaceo-fimbriatis ac la­
ciniatis, interstitii s plicato-nodosis, t1·ans­
versim liratis liris rufo articulatis; aper­
tu1·a ovali, canali vix clauso, valde i·ecurva­
to, labro margine crenal.o." (Adams, 1856) 

Text figure 2. !l/11re.t' dilccl1rn A. Adams. 
(X 1) Lectotype: British '.\Ju,,eum (:-.J"at. 
H ist.) reg. no. 19659. 

Lu·tctype (he1·e designated): British .:\lu ­
seu m (Nat. Hi st.) r eg. no. lDfiG-9. 

Dime ns ions of lectotype: heig·ht 55 mm, 
diametel' , excluding spines, :i7 mm. 

T ype locality: Sanibel Island, Florida 
(a fter Cleneh and P erez Fadante, Hl-15, p. 
~ic.) . 

l/o ri::u11 : Unnamed post-CaloosahatchcP 
forma tion, F'lorid a; ( ?) Pleistocene. Recent, 
Gulf of l\Iexieo and northern Caribbean. 

ft 'i,gured speci111e11: USNJJ 651:36!.l, lwig:ht 
i'i-l mm, dia meter, excluding- spines, 26.5 
mm; locality, off Long: Boat Key, Florida 
( l{ecent) . Fossil occunence:->: TU locality 
nos . 201, 539A, 580, 582. 

Oisc11ssiou: The identity of rhis species, 
the mosr common Chicore11s in rhc Gu!f of 
Mexico, has been confused by Juthors. le has 
been referred ro ''1\l11rex m/11.1," ro "1\l11re.'\ 
florifer." and m "1\ /11rex .rtt!!ettnm" ro men ­
tion rhc most frequenr ciucions. In 1945 
Clench and Perez Farfanre proposed 1\f. flori 
fer arenari11s for the form and thus ir has 
become known in rhc .succccding interval. 
Unforrnnarely, rhar n:une is prcoccupitd by 
S[euer, 1912, and as a consequence anmher 
is requi red. A new one is 11L)t necessary as 
there is ar !easr one valid name in exisrence 
fur rhe species, and the possibili1y of t\\ o 
others. Tiu: mosr cenain of rhese is 1\fure.'\ 
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dilectu.r A. Adains, which was descr ibed 
wirhouc 1oca!iry. Bur the descriprion is clear, 
and the subsequenr illustration by Sowerby 
is so unmistakable that one wonders how 
rhis name has been overlooked. In rhe col­
lecrion of the Bricish Museum ( Nai. Hist.) 
the rype lot of J\111rex dilectuJ Adams con­
sists of three specimens, rwo of which arc 
rhe Florida specie::s, rhe rh ird is nor. As 
Sowtrby's illustration is clearly of rhe prob­
lem species, the largest of rhe rliree speci­
mens, whi<.:h closely marches the illustrarion, 
and nuy well be the one figured, is here 
selecrcd as lect0rypc, and figu red in cexL 
figure 2. 

In addition to C. dilec111s there are rwo 
ocher names which may apply m this species. 
The ol<lesr of these is 1\l11rex p11doricolor 
Reeve. T he original descripr ion of rh is shell 
from Sr. Thomas, Virgin Islands, sounds 
like diis specil:s, as ir is small and "delicate 
blush-red 1n color.·· (The name p11doricolor 
means "blushing-color.") The cype is nor 
present in the British Museu m (Nat. H ist.), 
but a small, pink specimen of C. dilec111s is 
labe lled "'Murex p11cloricolor·· in the collec­
t ion. However it is possible rhac chis speci­
men may be misidenri fied. T he juveniles of 
C. argo and C. spectr11m arc also pink so that 
che color is no valid crittrion. As che exact 
iJemiry of chis species is nor known, and as 
the only figured speci men is a juveni le, in 
this case ic does nor seem wise ro selen a 
lecrmype, bur rarher the nan1e should bt' con­
sid~red a uumen oblit11111 and forgmren once 
again. 

There is a second name, i\lurex sa//emws 
A. Adams, which may possibly refe r ro this 
species. This caxon was described from Sam o 
Domingo by Adams, and from rhe <lescrip­
rion and Sowerby's subsequem illusrrarion, 
there is a strong suggesrion char ch is is also 
rhe Florida species. However there is no (ype 
speci men, nor any orher specimens \vhich 
could be consrrued as rype martrial , in the 
Brirish Museum (Nar. H isr. ) Sowtrby"s il ­
lustration shows a worn shell which cou ld 
equally be C. florifer. as it was so considered 
by Clench and Ptrez f arfanre, or C. dilect11s. 
For chis reason ic is deemed advisable ro 
consider rht name Al11rex stt!!tme11s A. Adams 
as a 11ome11 dubi11m in rhe inreresr of sra­
biliry. 

Clench and Ptrez Farfance adequately d if­
feremiared chis species from rhe similar C. 
f!orifer, except that rhe juven iles are nor 

always pink. Drown apices are more com­
mon than the pink ones. C. di/ec/11s may be 
disringu ishc:d from C. flo rifer by its nar­
rower shell and generally lighcer color. The: 
shoulder spine of C. di/ec/us is approxi m:ue­
ly the same lcngrh as rht other spi ncs, al­
though it may be much wider. The imer­
varical node is weaker, and occasion:dly a 
smaller second axial rib is presenr. Compari­
son wit h the ancestral species C. florida1111s 
has been made al re:ady. 

In passing ir should be nored char rhe 
name Chitore11s dilect11s has been used by 
Habe ( 1961, pl. 25, fig. 15) fo r a Japanese 
shell. This is nor C. dilec111s ( Adams ) bur 
is C. oligact111th11s ( Eu rhyme ). 

C HJCOREUS ( ClllCOREUS) UREVI FHONS 

(Lamarck ) 
Plate 111, figure 5 

i\1 111·<'.t' !11·epif1·011s LAMAHC h'., t82Z. Anim. s. 
Vcrte bres . v. 7, p. 16 1. 

Mm·e.i· calcilrapa J.AMAHCI\ . I SZ::!, Anim. s. 
Vcrtebres, v. '7, p. 162. 1"011 !\!. calcitrn1w 
La ma rck . 180:3, Eocene of Fl'ancc. 

M 111·e.r b1·1·cifrons Lamarck. KJEN~:R, 18-1 8, 
Coq u illcs Vivantes, v. 7, p. :26, p l. :20, 
fig-. l. 

,l/11re.i· <·o!citrapa Lamarck. KIE.NER, 18 -1 3, 
Coquilles Vivantes, v. 7, p. 29, pl. !!), 
fig. I. 

M11rc.c elo11gat11s Lamarck. RF.F.'VF., 18 ..JJ, 
Conch. Icon. , v. :~, ill nre.r, pl. 6, Jig. 26 
(not of La marck). 

11/ are.l' /J111·p1trof11.-; RE!i:VF., 18-IG, Conch. 
Icon., v. ;~, M11re.r, pl. ;35, fi g. 18:J. 

Mure.l' lo111Jio!lei BERNAIWI, 1860, J ourn. de 
Conchyl., v. 8, p . :2 11, µ I. ·I, fig. J. 

M ure.r appro.t"i 11wt 118 SO\Vf,HBY. 1879, T hes. 
Conchyl., v. -I, :l/1ue.c, p. i:~ , pl. 7, fig;. 62. 

1l!u1·ex (Chicor£'11S) cal<·i t1·a1m Lamarck. 
GA im, 1881, Acad. Nat. Sei. Phil<t., Jour., 
( Ser. 2 ) v. 8, no. -1, p. :~50 . 

Not illure.i: brc1·ifro11.'; va r. calcilrapa La­
ma rck. H E ILl'J{JN, 1887, Wag ner l"l'ee 
Ins t. Sci., Trans., v. -1 1 p. 68 ( C . flori­
dm111s ) . 

,l/ ure.c brc1·if1·011s Lama r ck . l ,O llH~, 1889, 
Geo!. Reichs-l\lus. l.c iclcn, Samml., (Se r . 
2) v. I , p. J :<G, pl. 2, lig. ·II. 

Not, Mu re.t (Cliico1·e11..,) bre111}rons La­
maeck. DALL, 1890, Wag ner Free Inst. 
Sci., Trans., v. :J, pt. 1, p. J40 ( C. f/ori­
danus). 

Not ll/ 1irc.r (Clucu1eus ) in eti1j 10111> La· 
marck. P JLSBHY, 1!)22, Acad Nat Sci 
Proc., v. 7:~, p. ;352 ( ~ C. con111rect11s). 

Not l'll wre.r (Chicore11s) bn' L1 ifr011s La­
marck. :\ l AU HY, 1922, Bulls. Amer. Pale­
ontology, v. 9, no. :J8, p. D6 ( C. flori­
dmws). 

Nol ,\/w·c.r brcl'ifrons Lamarck . MA UIO', 
1!):2.), Sel'\1 • Gcol. l\l in. Bras il , !\Ion. 4, p. 
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13R-189. pl. 6, fi gs. 7, 9 ( = C. coru 11 r ec­
t 11s ). 

.1! 11rr;r to11piollci ' ; B orn" . THECllM/\ NN, 
1933, Geo!'. J\Jag. , v. 70 , no. 823, p. 88 . 

. l/ 11rc:r (Chicorens) hrcl'ifro11s Lamarck. 
CLENCll and P~:iu:z FARFANTE, 194 5 , .lohn­
son ia, v. 1, no. 17, p. 28, pl. 15, f igs. 1, 2 ; 
pl. 16, fig's. 1, 2. 

Not M11rc.~· (Chicorcus) b1·crifr ons La­
marck. 0lA3SON and llARBISON, 1 05:~. 
Acad. N at. Sci. Phi la ., ?\Ion. 8, p. 2-1 J, p l. 
:rn, fig. Z ( C. flori<fr11111s ). 

Not. M 11 re.r (Ch ic01·c1rn) brcl'ifro11.C1, La-
ma rck. DllBAR, 1958, Flor ida Geo!. Surv., 
Bull. 40, p. 196, pl. 12, fig. l ( C. flori­
da 11 11s ) . 

Not il/ 11 re.~ · ( Chico1·eus) brccifro1rn La­
mar <.'.k. W OODRI NG, 1959. U.S.G.S. P rof. 
Pa pe r 306-B, p. 2 16, p l. :J5 . f igs. 11- 13 
( C. corn urecl 11s , in part ) . 

.l/ 11re.r (Chicorr 1r s) hrcl'lfro11s Lama r ck. 
WE1SB01m , J962, Bulls. Arner. Paleontolo­
g:y. v. 42, no. 19:i, p. :l88, pl. 18, figs. l , 2. 
A lso ? p. 291, p!. 26. f igs. 5, 6. 
J) iag 11 osis : " M. testa subfusiformi, vcn-

l ri r <'sa , crassa, pondcrosa, t ransverse sul­
cala el s triala , t rifaria m f rondosa, alk1. 
sa epius lineis ru bri s ci ncta; f ro nd ibus brev­
ibus ; interstition1m lubercu\o maxima.'' 
( Larnarrk, 1822) 

" T ype fig-ure: " Martin i, 1777, Conchy.­
Cab. v. 3, pl. 103, fig . 98:) (selected by 
Cle nch a nd PCre1, Farfante, 1945. p. :rn) . 

Type locali t y: St. T homas, Vi rgin Is­
lands ( selected by Cle nch and P hcz F a r ­
fanle, 1945, p. 311. 

llor izoo : " Kora lle nkalk" a nd " Ri ffkalk, 1' 

Curai;ao ; Marc F o rmat ion. Venezuela; 
"Clay Beds ,'' Cos la Rica ; Pliocene. Bar­
bados. Ple is tocene. Recent, weste rn Atlan­
tic. exc lus ive of Gulf of :\lexico. 

F ig un'd .')p<:ci111 c11: USN J\l 654:170 , heig h t 
77 mm , diamete r , excludi ng spines, :{9 mm; 
locality u nkno wn ( Recent) . 

DiscuJJio 11: As nuy be seen from the 
leng thy synonymy above, this species has 
been misunderstood not on ly in the lirer­
arure o f the Tertiary bur a lso in thar of the 
Recenr. T he original comroversy arose w ith 
Lamarck who named rwo species: 1\f11rex 
brer1ifrons, from "!'Ocean a1r1er icain," and 
1\1urex calci1ra/}(t, with no locali ty. K iener 
subsequently artribu ted a habirat of the l n­
dian Ocean to 1\!I. C((lcitr((pa. Later authors 
indicared a varicry o f Jndo- Pacific local ities 
for /\f. rrtlcitra/h t. but as best can be de­
termined these are al! based on ei ther mis­
idenrifications or hearsay. No reliable refer­
ence fo r an Jndo- Paci fic occurrence has been 
found, e irher in the li terature or in rhe 
collecrions of various museums. Most au ­
thorities agree that /\I . bre1•ifro11s and /\.{ 
rahitrt1pd are synonyms, and the Caribbean 
locali ty is the only certain one. Since the 

rime of Lamarck there have been a number 
of orher species erected for shells which are 
ind istinguishable from i\f. bre1'i/ro11r. T he 
\vriter recently had an opportuni ty ro study 
the collecrions in the British M useum (Nat­
ura l H istory) and to resolve many of the 
problems concerning this species. /\ lurex 
p11rp11m/11s Reeve, an objective synonym of 
M. hret'lfrons. is based on a unique speci­
men, probably gerontic, in which the cana l 
is twisted in a peculiar fashion. Neither 
1H11rex toupiolleti Bernardi, nor M11rex ap­
proximat11s Sowerby ( =.:j\ furex elo11gdt11s 
"Lamarck" Reeve, nor of Lamarck) can be 
separated. ln addi tion to these three species, 
Clench and Perez Farfante, in their mono­
graph The R_e111u J\f11rex in /he U'1 e.rtern At­
lantic ( 1945, p. 28) included under Alurex 
hre1·ifro11s a nun1ber of species which are not 

synonyms. These are: i\furex pudorico!or 
Reeve (which may be the same as C. di 
lec111s . but is not the same as C. bre1"ifro11s 
as the juveniles of this species are not pink), 
/\!furex megacerus "Sowerby" Reeve (there 
is an error in numbering of Reeve's phte 6, 
and figures 24 and 25 are reversed; figure 
24 is species 25, i\furex si11e11sis Reeve, a 
valid lndo-Pacific form; and figure 25 is 
species 24, t\l11rex megacemJ Sowerby, a 
va lid Wesr African form: neithr>r is Af. hrn·i 
fro11r): 1H11rex cras.rit'(lric0Jr1 Reeve (prob­
ably an lndo-Pacific species): Mure.\· alt1 
hartr11m A. Adams (the type of this species 
upon exam ination proves ro be an Aspell a): 
and 1\l11rex ddttm.rii Kobe It (an unnecessary 
new name for 1\f. tt!dbmtrum Adams, 11011 
1\ f. tt!t1bas1er Reeve). 

As if chis confusion in the Recent species 
were nor enough, aurhors writing on the 
Terciary of the western Atlantic region have 
elected ro apply the name rrbrel'ifrom'' ro 
almost every Chicoreus found regardless of 
age or locali ty. T hus C. cornurectus and 
C. floridt11111s both arc circd by this name. 
T he only certain fossil occurrences of C. 
brer•ifrons are in the Pliocene Mare Forma­
tion of Venezuela (\X!eisbord, 1962) and 
the Pliocene of Curai;ao ( Lorie, 1889). This 
species has also been reported from the 
.. Pliocene Clay I3eds .. of Costa Rica (Gabb. 
188 l) and from the Pleistocene of Barbados 
( Trechrnann, 1933). The present disrri ­
burion is throughout the Caribbean, and re­
cen tly I3ullis ( 1964. p. I 05) extended the 
sourhern range ro off the Amazon River in 
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Brazil. Clench and Perez farfanre reported 
lr off souchern Florida but it is rare there. 

CHICOREl'S ( CHICOR F US) FLORI FER 

( Reeve ) 

Plate Ill , figure6 
l/11rc1· r11f11s LAi\JAIH'I\, 1822. Anim. s. \ 'er ­

tC.hre~. v. 7. p. 162. No11 Murc .1' n1f1u-; 
:'\lontagu , lRO:{. 

l/11r,·.1· ruf11.c; Lamarck, l~ I F.Nf.H , 18-13, Co­
quillcs \"ivantes, v. 7, p. 37, pl. 32. fig. 1. 

l/11rc.1· flori fcr REEVE, H~-16, Conch. Icon .. 
,., :~ . .llllrc.r. pl. :~(),fig . 188. 

lllfl"C.1' {Chico/'cu.c;) fforif<T Reeve. CL~~NC J-l 
and PJ<°":1mz FAlffANT E, 1945. Johnsonia. 
'" L no. 17, p. :~2, pl. 18, figs. 1-iJ. 
J)iay110:.;ir; : "Shell tl'iangularly ova le. 

somewhat fusiform. transve rsely ridged . 
1·idg·e::-; rather distant, inters t ices very fi ne­
lv corded. conb S<:abrous over the back of 
t'iw fronds. with a lal'gc cloni:cated tubercle 
hdween the varices. t hree-varicose, va r ices 
,·ny beautifully frond ose. fronds creel. rlo­
rif12rou::: . rnuricated; whitish, more or less 
stai1wd \\'ith nisty brown. fronds darker 
! rown. muricated 1.:xtremities ol the frond~ 
\\'hitc within and without, apex pi nk." 
(Reen., 18 16) 

1.ectotypt: (here desig·nated) : Bl'itish i\1 u­
sC'um (:\at. Hist.) reg. no. 1965-11 (Reeve, 
pl. :JG. fig. 1 gg I. 

Dinwnsions of lcctotypc: height 7 ;) mm, 
diarnctrr. cx(' ]uding spin1.:s, JO mm. 

Type lo:'a\ity: J londuras (Reeve. 184 ()). 
llori::o11: Hf>c<.nt cnlv, so far as known. 
f<'igur"d :·>1:<'ci111e11: liSN :\I 65-1:371, heig ht 

Il l mm, diameter, excluding- s pines, 32 mm; 
ic<'P l ity unknown (Recent). 

DiJC11uio11: C. /Jori/er. although simila r ro 
C. dilect11.r. may be distinguished from rhat 
species by its large r average size and heavier 
shell. Ir also has one longer spine at rhc 
shoulder and generally more irnbricared 
spines. T here: is only one intervarical node 
which is much srronger than rhar of C. di­
leU1t.r. and the shell is proportionally wider 
ar the periphery, giving it a triangular as­
pect. T he shell is darker in color, ranging 
froJTl a pal<:: yellow body wich dark brown 
fronds, as shown by Reeve, co a complece ly 
dark brown shdl such as rhe one figured by 
Kiener, a!:i /\f11rex rnfu.r. C. florifer probably 
represents a more warm water forffi o f C. 
Jilectus as the rang<: is generally more 
southerly. Clench and Plrez Farfante re­
porred this species from rhe Bahamas, south­
ern Florida, che Antil les, and the coast of 
Central America. Those aurhors placed C. 
wllea1111s (Adams) in synonymy with C. 
flonfe r. which may or may noc be correcc, 
as prev iously discussed. They also placed 

Alurex despec111s Adams in synonym y, being 
m isled by Adams' faulty locality data. Ex­
aminatio n of rhe type in rhe British Museum 
( Nat. Hist. ) revea ls that ic is, as most au­
thors have agreed, a synonym o f 1H1trex ad11.r­
t11s Lamarck ( ==''P11rj)f1rr/' bnnwea Link ) . 

T he type lot of Mmex florifer Reeve in 
rhe British Museum ( Nar. H ist.) consists of 
t hree specimens, o ne of which is t hat figured 
by R eeve. This figured specimen is here 
designated as leccmype. lt is nor re figured 
as the orig ina l figure by R eeve is enti rely 
satisfactory. 

0 -llCOREUS ( ClllCORE US) ARGO 

(Clench and Perez Farfanre) 

!ll 11re:r (Chicore1u;) imbrica f HS H IGGI NS a nd 
M ARRAT, 1877. Literary and Phi losophical 
Soc. Liverpool. Proc., v. 3 -1 , p. 413, pl. I . 
fig. 2. No11 Murc:r i111f>rico l 11.~ Brocchi. 
1814; nee Risso, l826; 11cc Na rdo, 1847. 

Jll11 r e.t: (Chicorcus) (J,l"f/O C LE'N Cll a nd P1;:1rn;1, 
F Arn<ANTE, 1945, Johnson ia, v. 1, no. 17, 
p. !H, pl. 17. New name fo r M 11re.r i111bri­
ca f w> H iggins and Marrai . 

!llure:r a rgo Clench and Pfaez Pa rfa nt12. 
C 1,ENC H , 1953, J oh nsonia, v. 2, no. 32, p. 
B(iO, pl. 178 ( llolotype) . 
Oiog11osis: "M. testa subelong-ato-fusi­

fo r mi, transversim granoso-!i rala , inter 
var ices fo r titer bi vcl' tr itubc rculala. lri ­
fasciam varicosa, va r icibus conspicue con­
fer tim frondosis , laciniato- f'o l iosis , ad api­
cem s pinos is, incu rvis laminaio-squamma­
t is; columclla laevi ; aura nt io lutcscentc, 
!iris rufofuscis; apice rubescente." ( Hig­
gi ns and Ma l'l'at, 1877). 

Holotype : Liverpool Museu m. 
Oime nsions of holotype : heig-h l 82 mm, 

diameter 34 mm (Clench a nd PCrez Far­
fa nte, 1945, p. B2). 

T ype locality: Carinag-c, Is land of Gre­
na da. Lesser Antilles. 

llorizou: Recent onl'y, so fa r as known. 

Disc11ssio11: C. argo is a rare she ll and has 
been reported only twice since rhe original 
description by H iggins and Marrat. In 1949 
Verrill reported a specimen caken off La 
Birne Poi nr. Domi nica, B.W .I., in a fi sh rrap 
ar a depth of becween 30 and 50 farhoms. 
He subsequently figured a specimen ( 1950, 
p l. 10, fig. 2) from Soufriere Bay, Do mi nica, 
at 75 fatho ms. According to Verr ill , C. rrrg() 
is a "deep red or reddish brown, wich black 
concentric bands, \Virh jet-b lack sp ines, and 
w ith a scarle t nucleus" ( 1950, p L27- 128). 

Sowerby in che Thesc11trt1.r Conchyliormn. 
v. 4, stated of C. spectr11rn. " I cannot doub c 
its ident icy with Chicore11s imbrfrcilus of 
Higgins and Marrar." ( 1879, p. L4). T he 
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differences in the rwo fonr-i s, a lthough su bcl e, 
are sufficient to cause doubt in rhe rnind of 
rhis writer. The type specimen of C. spec­
trum, if complete, would measure approxi ­
mately fiv e inches in height , or almost t\vice 
as big as the type of C. argo and the spire 
of C. spectrum is proportio nally higher. C. 
Jpect rtmt is lighter in color, the body of the 
shell is pale ye llow, wirh brown spiral lines, 
<md o nly the frond s are dark brov.m. On the 
other hand , C. argo is nearl y black, and is 
also dark with in the apen ure, wh ich C. 
JfJectmm is no r. C. argo has t\VO or three 
distinct, rounded inrervarica l nodo:s. bur C. 
JjJectmm has dirce rather indistinct axial 
ridges only. 

Both C. c:rgo and C. spectrum resemble 
rhe Miocene species C. conwrec111s. They 
both have a much longer siphonal canal than 
any other western Aclantic species of Chi­
core111 and have one lo nger spi ne at the 
s11ou lder w ith three smal ler spi nes. The 
dpprh reco rds for die two species would 
sec!ll to indicate rhar they inhabit deeper 
wMe r than rhe Other Chicoreus species, and, 
r1Prh(lps for rhis re(lson, they are nor known 
from the fossil record. 

C HI COREUS (C HI COR EUS) SPECTRUM 

( Reeve) 
tll 11re.r soect1·u111 RE.EV~~. 1846, Co nch. Jeon., 

v. 3, A/11rc:r, pl. 36, fig-. 187. 
Diaq 11osis : "Shell e rectly fusiform. t r ans­

ve rse ly ridged , ridges irregu lar, nodose and 
tuberculated, sutures of the spil'e rathi:>r 
exo1vated; three-varicose, varices thick ­
ened. frondosc, fronds rather elongated, 
branched and muricated, cana l ra thcl' long; 
yellowish, fronds and ridg-es chcstnu t­
hrown ." (Reeve, 1846 ) 

Holotype: British Museum (Nat. ll ist.) 
reg. no. J950-10-2:i-l. 

Di mensions ot' imperfect holotype: height 
I IS mm, diameter, excluding sp ines, 49 mm. 

Type locality (he1·e des igna ted): Do­
minica, Brit ish West Indies. 

/-lorizo11 : Recent only, so far as known. 

Diso1JSio11: Although C. .rpectmm was de­
scribed \Vithout locality data , and it has 
never been reported in the lirernwre, there 
are rwo specin1ens in rhe U. S. National M u­
seum collect io n which are unmistakably this 
species. Both specimens were rnken off 
Dominica , B.W.l. in 75 rn 100 fathoms by 
A. H. Verrill. As no other locality is known 
for the species, Dominica is here designarcd 
as the rype locality. 

V. NOTES ON RECE N T SPECIES OF 

CHICOREUS rSll?ATUS! 

The group of muricids typified by l\ lurex 
.re11eg1de11sis Gmelin \vas first distinguished 
by Jousseaume in l880 ( p. 335) as the 
genus Sir11tus. with rhe type species given as 
"Purpf(ra 1ira(· Adanson. As Adanson is a 
pre- Linnaean author rhe first available name 
for this species is the one given by Gmelin. 
based on Adanson's plate 8, figure 19 
( 1757). Jousseaume did nor give a descrip­
tion of his genus in the original citation but 
s11orrly after (' 1882, p. 324) he provided 
the fo llowing: 

''Coquille a spire conique plus . Ou 

moins saillame; sur chaque rnur 1 v,mces 
aiJees en avant er armees d'Cpines simples 
ou ailees: entre chaque varice deux ou 
plusiers bourrelers; canal plus court que la 
hauteur de la spire, large a la base, effili' 
er coude e n avant; ouverrure cwale avec 
un perir canal posrer:eur ... 

In rhe interval since the publication of 
the first pan of this monograph (Vokes, 
1963a) rhe author has had rhe privilege of 
srudring the collecrions in the British Mu­
seum (Natura[ History ) As is discussed 
further in the lnrroducrion to rhe present 
paper. this study has convinced the writer 
that many species formerly assigned ro 
M11rex s.s. are better placed in Chtroreu.r 
rSirat11s). The follO\ving notes refer to spe­
cies created in Part I-Murex s.s. of this 
monograph. 

I. 1\lurex r /\lurex I ({f,lf({) oi Clench and 
Perez Farfanre, 1\L cailleti Petit, 1\1. riboll(n 
Clench and Perez Farfanre, l\f. 1mtil!ann;1 
Hi nds, /\I. motcffillur Gmelin, and l\f. co11 

.rulae Verrill ( =1\l. pule her Adams), are all 
referred ro Chicoreus rSiraturJ. 

2. Al. cail!eti variety kugleri Clench and 
Perez Farfanre was a new name for "1. sim1-
/is Snwerby, 1841, 11011 Schroeter, 1805. 
Examination of a series of specimens indi­
cares rhar J\I. 1imilis is a synonym of J\.f. 
cail!eti and this is an unnecessary name. 
However 1\1. elega11s Sowerby (see Clench 
and Perez Farfan re, 1945, pl. 9, fig. 5, 6) is 
nor a synonym of 1\f. cailleti. as scared by 
those authors, bur is a disrincr species char­
acterized by having almost no spines, and 
wirh pronounced spiral brown lines equally 
spaced over the enrirc shell. As Sowerby's 
name is preoccupied by Dono\'an, 180-'i, by 
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Schlorheim, 1820, and by \ '(food. 1828, a 
new name j5 here proposed for this species : 

CHICOREUS ( SIRATl'S) PERELEGANS, 

JJOJJI. JlOl. 

Jl/lre.r elegans BECK in G . B. SoWEHRY, JR .• 
1841, Conch. Jllus,, pl. 192, fig. 84 . 

N"ot .llwrc.1· clegrrns DONOVAN, 1804., Brit i sh 
Shells, v. 5, pl. 179, fig. 3. 

1\oi .l!wricifcs ele-r;(rnR SC ll LOTH EIM, 11:.:~o. 
Die Pctrefactenku ndc, p. 111 (ride ICZ. N 
Code, Art. 56b). 

N"ot ,l/1n·C'.t e!c,qcrn.<; Woon. 1828, l ndex Test .. 
Suppl., p. l :;, pl. 5, fig. 8. 

A specimen of rhis species in rhe collec­
tions of the British ~[useum (Nat. Hist. ) 
seems to be rhe one figured by R eeve ( 1845, 
pl. 24, fig. 99) although perhaps no t the 
one figu red by So·.;verby in the o rig inal il ­
lustration. T his specimen ( he ight 65 mm ) 
is here designated as leetocype. The " Island 
of Sr. Domingo, West Ind ies," cited as rhe 
locality for the shell figu red by R eeve. is 
hc:re designated as rypc lornl ity. 

1. Another species p lacc:d in the synony­
my of t\f . cailleti by C lench and Perez Far­
fanre is /\I. tri/i11ea111s R eeve. T h is is a!so a 
valid species, most easi ly idemi fied by the 
shore spines and almost invariable three 
spiral brown lines. As the name is pre­
occupied by J. Sowerby, 1813, a new name 
is here proposed: 

C 111COHELIS ( S rnATL'S) RE EVE!, 
Jl(}Jll . }/()l'. 

,lforr.r lri!i11ealw'l .REEVE, IR 10, Conch. Je on., 
V. 3, 11//lrCY, pl. 25, fig. ]Q:). 

Not .\fllre.r tri!ineailis J . Sow bl?BY, 1R18. 
:\Iineral Conch., v. 1, p. 80, pl. 3!i, fig . 
J, 5. 

The type Im of chis species in the British 
Museum (Nat. Hist.) consists of three speci ­
mens. The specimen ( heig hl 58 mm ) f ig­
ured by Reeve is here desig nated as lecro­
typc. The locality g iven by R eeve, "Gulf of 
Mexico," is here desig nated as rypc locality. 
The species is known LO occur in Matanzas 
Bay, Cuba ( author·s collecrion). 

4. 1\lurax ( /\furex) finla;i C lench, also to 

be referred ro Sirt1/11J. is a synonym of at 
least three o lder names. The first o f these 
is M. artic11!tl111.r Reeve, based o n the fig ure 
given by Sowerby in rhe Co11chological l!­
INs/ra1io11s. ( 184 1 ) p l. 189, fig. 69, as 
''i\ f11rex motacil!tt varie ty." R eeve in the 
Concholop,1c1 lco11ia. exp lanation ro p late 22 

( J u ne, 1845), stated that Sowerby "p ub­
lished a drawi ng of a nother she ll at Fig. 69, 
as a variety of M11rex mo1t1cilla. w h ich has 
li ttle or no affinity wi th it, and w hich l 
propose to disting uish by the new tid e of 
/\ l urex artic11latus." T wo months later R eeve 
(ibid . Aug ust, p l. 25, fig . 107) named MN re.< 

11oda111s. n. sp.i expla in ing, "T his shell was 
figured in che Conchological !l/11stratio11s by 
M r. SO\ve rby as a va riety o f rhe M 11rex 
motacillr1." As there is a previous 1\I. noda­
tus of Gmelin, 179 I, th is seco nd name does 
nor especia lly concern us, but the shell fig­
ured by Sowerby as ''t\f. motacilla var iety .. 
wh ich R eeve named /\1 . arlic11lt1/11s. as wel l 
as that figured by Reeve as M. noda/111 , arc 
the same species as the one subseq uently 
named M . fiula;i by C lench. The t h ird name 
given t h is species is 1\'1. g11ndlt1chi Dunke r, 
described from Maranzas Bay, Cu ba, rhe 
type locali ty of 1\1 . finlayi. C lench and Pe rez 
Farfan tc placed all of these prior na mes for 
M. fiula)'l· in the synonymy of /vi. cm1il/ar11m 
H inds, bur comp arison of the illusrrarions 
shows rhar the synonymy lies with 1\11 . fi nla}'i 
nor /\'f. c111ti/!t1r11m. T he question of the 
11omu1 obli111111 has n ot yet been sarisfac­
tor ily resolved by the Internatio na l Com mis­
sion on Zoological N omencla rure, and at 
this wriring there is a movernenr in the d i­
rection o f nor conserving a name less than 
50 years o ld. In chis case the name M. fin­
laJi would nor be a cand idate for conserva­
tion, as it is only I 0 years o ld , and M . t1rlic:11-
lat111 Reeve would be the val id name for che 
species. 

5. The 11a1n e J\1 11rex rmtillam111 H inds is 
also threatened by an o lder name, M11rex 
fo rmos11s Sowe rby. T his latter name has 
been considered by most autho rs as a syno­
nym of M11rex rarispina Lam arck on the 
basis o f K iencr's sta tement ( 1843, p. 18 ) 
that M . formos11s "n'esr q u 'une va ribC un 
pcu p lus la rge" of 1\1 . rarispi11a. The ' 'M. 
rarispi11a" figured by K iener ( plate 1 1, fi g . 
1 ), scared ro be from l.atriarck 's "Cab ine t'' 
and probably t he she ll which Lamarck had 
before him whe n he described /\111rex raris­
pina, is the same as Sowerby's M. formos11s. 
H owever La marck had nor figured his shell 
bur referred only to a pre vious!}' published 
fi gure: Ma rtin i, vol. 3, p l. 11 3, f. I 0 56. As 
his descri ption is indef ini te that fig ure has 
gene rally been take n as the type of M . raris­
pina rather rhan the K iene r figu re. Un for-
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tunacely, although Lamarck gave "Sainr­
Dorningue" as his locality, the shell fig ured 
by Manini is lndo-Paci fi e, and is now known 
as M11rex lrapa R Oding, based on the same 
Manini reference. Therefore alrhough Kiener 
was correcc in his evaluation, h is synonymy 
cannor be accepted without creating no1r1en ­
claroria! chaos, for the fi gures given by 
Kiener as J\.tf. rarispina and by Sowerby, as 
M. formu.ms. borh are the spec ies known ro­
day as M. fllllillarnm H inds. Ar the present 
rim<: M. formos11s rn:ly be considered a 
u om r.!I! oblit11m unti l some final conclusion 
is ~cached as tO the va lid ity of that dt:sig-
nan on. 

G. ln addition to the above ment ioned 
species which are robe re ferred ro Chicore11s 
(Sirat11s ), rwo new species from che Carib­
bean described recrnrl r br Bull is ( 1964) 
are also referable ro rhis group. They are 
M11rex s/Hingeri and M11rex tbompsoni from 
o ff rhe norrheasrern coasl of South America. 

VI. RECTIFICATIONS IN NOMENCLATUHE 
FOR PART 1- AJU/(HX S.S. 

The con rrovcrsial species, Al11rex mes­
sori11s Sowerby, is apparently after all a 
West Coasr fonri. Olsso n has selecred a 
lecmtype ( in press ), from the specimens in 
rhe British M useu m (Nar. Hisr. ), which is 
one of t he /\'!. rec11rl'ir0Jtris co1riplcx, and so 
the wesrern Aclanric species referred ro ''L 
111e.r.rori11s needs rc:identi ficarion. All of rhe 
speci mens in rhe Brirish Museum which cor­
respond m che Caribbean species now called 
M. 1eoodri11gi Clench and Perez farfanre 
are labelled ··NI. J1igreffens Sowerby."' Al ­
thoug h rhac species was described from the 
wesrern coast of Colombia ( Xipixapi) rhere 
is a lways likelihood of misraken locality 
dara in any o f rhe o ld Cu ming col lections. 
T he re is sri JI rhc nccessi ry for ffHJCh more 
work o n this entire com plex and for the 
rime rhe best solurion would seem ro be the 
use o f the name: /\L woodrin[!,i for rhe C:irib­
be:in species which may o r may nor be rhe 
same as Al. lligre.rcell.r So\verby. 

Vll. APPENDI X I 

REFERENCES FOR SPECIES CITED BlJT NOT 

TREATED IN 5YSTEM1\ T IC DESCRIPTIONS 

Mure.1· odru1rnii, Kobc!t , L877, De utsch. Ma­
lak. Gesell. , .l ahr., v. -1, p. 15-1. l\'ew name 
fo r i\/ . alabastrum Adams. noll M . alahas­
ter Reeve. 

:l!. ad11st11.<i Lamarck, J8:2:2, Anim. s. \'ert. , 
v. 7, p. 162. 

.1/. afaba.<.;ler Reeve, Conch. I con., v .. ., 
Jl11n'.r, pl. 10, fig. 39. 

J/. uhtl)(/sfn1111 A. Adams, 186-1, Zool. Soc. 
London. P1·oc., 1863, p. 2~). 

M. m1g1tlife1·11s Lamarck, 1R2:2, An irn. s. 
Vert., v. 7, p. 171. 

JI. aquitru1i<·m; Gi·ateloup, Ht3:1, Soc. Linn. 
Bo rdeaux, Ades, v. G, no. 3:~. p. 9-1. 

.) /. 1>011ryeoisi Tournouer, 1875. Journ. de 
Ccn<.:hyl., v. :2:~, p. J5G, fig·. 5, 5a. 

"P1tl'j)1t)"(t" Ur111111ea Link, 1807, Naturli<.'n­
Samml. Univ. H.ostock, v. 2, p. 1:2 1. 

J/111·e.r caltilrn}Ja Lamarck, 180\ Ann. I\lus. 
!\' at.I. !l ist. Nat., v. 2, p. 223 . 

.1/. c1·fu;si1·a rir·o.•w RE>eve, 18-!;), Conch. Icon. , 
v. :i, :l111rn·, pl. 9, fig. 3:1. 

Ji. dcspcct11;.; A. Adams, 18::5-1, Zool. Soc. 
London, Proc., pt. 21 ( 1853), p. 72. 

J/ . d11jardi11i Tournoufa, 1875, J ourn. de 
Conchyl., v. 23, p. l.51, pl. 5, fig. -1 , -!a. 

M. /o,·111osus G. B. Sowerby, Jr.. U~-11, 
Con<:h. Illus ., pl. 19'i, fig-. 112. 

ill. [!1wdlaclii Dunker, 1~8:3, l\lalak. Blatter, 
(N.S.i v. 6, p. 35, pl. I, figs. 1, :1. 

.l/. imbricatus Brocchi, 181 -1. Con<:h. Suhap .. 
v. 2, p. 108, pl. 7, fig-. 1:3 . 

. ill. imb1·icat11s Risso, 1826, Hist.. >lat. Eu­
l'Ope, v. -1, p. WG. 

M. i111bricat11s Nardo ( £'.!' Chiereghini), 
18<17, S in. mod. spe<:. Lag. Veneto, p. 55. 

,1/. imperialis Fis<:her, 1807, lVIu8. Dem idoft', 
v. ~{, p. 198. 

M. impcrialis Swainson, 1831, Zool. Illus .. 
(2) v . :1, pl. 67. 

JI. nia1·r1arite11sis Abbott, 1058, A.cad. ~at. 
Sci. Phila., :\Jon. 11, p. Gl, pl. 1, fig. n, o. 
New name for .1/. im;,cl"ia/i.o.; Swainson, 
11011 Fischer. 

, \/ . lllCrJllC<!r/18 C. J3. Sowerby, Jr., u~:~.t. 
Conch. lllus. , pl. GO , fig-. 18. 

."\I. ~wdat11.<i Gmclin , 1791, Syi:;tema Naturae. 
ed. rn, v. J , pt. 6, p. 8G!~G. 

J/. oligaccrnll11rn Euthyme, 1889, Soc. :\Jalac. 
France, Bull., v. 6, p. 269, pl. 7, fig. ~. :1. 

.11. ranwsw; Linnaeus, 1758, Systema Na­
turae, ed. 10, p. 7-!7. 
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I- - .1!11re.e s.s. pution of this monograph. 

VIII. APPENDIX II 

LOCALITY DATA 

The follow ing ate Tulane Un ive1·sily lo­
cality numbers: 
GO. Choctawhatchce Fm., bonow pits al 

Jaei-scn Bluff, Ochlockonec River, (NW 
·_, Sec. :21, T1S, RIW) , Leon Co. , Flol'i­
da. 

70. Chipola Fm., Ten :.\file C 1·cek, at bridge 
of Florida Hig·hway 7:~, (NW ·., Sec. 12, 
TIN, RlOW), Calhoun Co., Flo r ida. 

7'2.. Chcctawhalchec Fm., Alum Uluff, Apa­
lachicola River, (Sec. Z-1. Tl>!. R8W), 
Liberty Co., Florida. 

79. Calocsahalehee l•'m ., Od.ona Locks, Ca­
loosahatchee River, (Sec. 27. '1'-12S. 
R30E) , Glades Co., Flor;d a. 

196. Chi pola Fm., T en -~\1 ile Creek, about 
1 mile upstream from bridge of Florida 

Highway 73, (NE '.i Sec. 11, TIN, 
RIOVl). Calhoun Co., l1'lorida. 

200. P inecrest Beds, bonow pits about one 
m ile southwest of Acline, (Sec. '2.9, T-l l S, 
R'2.:~E), Charlotte Co. , Florida. 

ZO I. Un na med post-Caloosahatchee forma­
tion, spoil ba n ks two miles south of Bel le 
Glade, P a lm Beach Co., Florida. 

202. Caloosahatchee Fm., south bank of Ca­
loosahatchee R iver, about t wo miles west 
of La Belle, (SE \i Sec. 12, T43S, R288), 
H endry Co., F lorida. 

zo:~. Caloosahatchec F m., no rth bank of Ca­
lcosa hatchee River, about two miles east 
of l•'o rl Denaud , (S W 1.1 Sec. 11 , T-t3S , 
1{~8 E), ll c nd ry Co., Ji' lorida. 

200. Caloosahatchee F m., junction of U. S. 
1-1 ighway 27 and F lo rida Hig h way 78, 
jus t west of l\foore Haven, Glades Co. , 
l•'lo r i<la. 

-J5:L Chipola Fm., A lum 13luff, A palachi ­
l'oia River, (Sec. 2·1, TlN, Ll8\V) , Liber ­
ty Co., F lor ida. 

"157. Chipola Fm., west bank of Chipola 
Hiv(:r, about 1 :; mile below T en :\f ile 
Creek, (SW •., Sec. 17, Tl N, R9W), Cal­
houn Co., F lorida. (Sarne as USGS 221 :3 
and 3119, "One mi le below Bailey's fe r~ 
ry.") 

..J58. Chipolu F'm., east bank o f Chipola 
Hi ve l', ;;lbove Farley C reek , (Cente r Sec. 
20, TJ N. l~HW) , Calhoun Co., ~'lorida. 

5 19. Ca loosahaLchce Fm., Harney Pond Ca­
nal s poil banks, northwest sid e ol Lake 
Okeechobee, (KW Vi Sec. 18, 'l'-IOS, 
H. :J3r:), Glades Co., Flo r ida. 

G20. Pinecrest Beds, spoil banks, canal 13 

mile east of B righ ton, (SF: 14 Sec. 26, 
T37S, R32E), 11 ;ghlands Co., Florida. 

S2 1. Pi necrest Beds, North shore Lai~e 
Okeechobee, Pu m ping S t ation no. 1'2.9, 

PLATE 

F igures 

la, lb. Chicore11s folidodes (Gardner ) X Ill;; 
Page 

184 

2. 

). 

5. 

6. 

USNM 64482 1; heighr 42 m m, d iameter 24.8 mm. 
Locality: TU 55/i. Chipola Fm.,(') lower Miocene. 

Chicore11s aq11itauic11s ( G rareloup) X l Y] __ 
Zurich 65 T; 003; height 57 mm, d iameter 30 rnm. 
Localiry : Saubriques, nc:ar D ax, France. Helverian. 

Chicore11s bo11rgeoiJi ( Tournouer) X 2 
Zurich 65 T 002; heigh t 3.).3 fflm , d iamerer 20 rnm. 
Local ity : Pone Le:voy, near 13lois, France. Helverian. 

Chicoreur lepidolus ( E. H . Yokes) X 2 
USNM 64437 1 ( holorype); height 34 111m, diameter 20 mm. 
Locality : TU Sli4. Ch ipola fm ., ( () lower Miocene. 

Chicore11s duja·rdini ( Tournouer) X 2 
Z urich 65 T 00 1; height 31.7 mm, diameter 16 mm. 
Local ity: Ponr Levoy, near Blois, France. H e lvetian. 

Chicore11s c/11jardinoides ( E. H . Vokes) X 2 _ __ 
USNM 644372 ( holotype), hcighr 32.5 111m, diameter 18.5 mm. 
Locality : T U 547. C hipola Fm., ( ! ) lower Miocene. 
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185 

185 

l86 

185 
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(NIV ', Sec. 2. TJOS. R33E). Glades Co., 
Florida. 

52:l. Pinecrest Beds. Harney Pond Canal 
spoil banks, three miles northwest of 
Florida Highway 78, (NE 1.i Sec. :{6, 
1_';{$JS. R:~2R). Glades Co .. Florida. 

52:L Pinecrest Beds. Harney Pond Canal 
spoil banks, six miles northwest of Flori­
da Highway 78, Brighton fndi an Rcsf'r­
valion, (NW '. Sec. 22, T:l9S, Rl28). 
(;lades Co .. Florida. 

!'i25. Pinecrest Beds, U. S. H ig-hway .11 , al 
"Forty-mile Bend." Dade Co .. Florida. 

5'27. Pincen~st Beds. i\orlh sho1·c Lake 
OkeeC'hobee, Pumping Station no. 127. 
(NF: " Sec. 35. T3!lS, 1n:rn). Glades Co .. 
F!ot'ida. 

;';28. Pinecrest Beds, Florida Highway 78, 
5 1 :! miles west of Indian Prairie Canal, 
(NW '. Sec. 9, T40S, R33E), Glades Co .. 
Florida. 

529. Caloosahatchee Fm .. north bank of Ca­
loo~ahatchee River, about two miles west 
of J,a Belle. (SI::•, Sec.12, T43S, R2~E), 
Hendry Co., Florida. 

5!11. Pinecrest Beds, spoil banks, canal 
nossini.; Florida Hii.rhway 771 aUout one 
mile west of Murdock R.R. Station . (SE 
'• Sec. 12, TIOS. R21E), Charlotte Co .. 
Florida. 

532. Pinecrest Beds. spoil banks. canal 2 1 ~ 
miles southwest of l\Iurdock R.R. Station, 
(SE ', Sec. 24, T IOS, R21 f:) . Charlotte 
Co .. Florida. 

5~fl. Caloosahatchec Fm., south bank of Ca­
lcosahatehce River about one mile east of 1., Belle, (Sec.:; & 4, T43S, RZ~E). Hen­
dry Co .. Florida. 

03fJA. Unnamed post-Caloosahatchec fo1·­
mation, upper beds Shell C'l'eek. about 
f'ight miles east of Cleveland, (Sec. :LG, 
T ·IOS. R21E), Charlolte Co., Florida. 

539B. Caloosahatchee Fm., lowe r beds Shell 
Creek, same as above. 

540. Caloosahatchec l"m., l\liami Canal 
spoil banks, one to th rce miles south ol 
pumpinl--!' station at Palm Beach county 
line, Broward Co., Florida. 

511. Caloosahatchcc l•'rn., Miami Canal 
;;:poi! banks, bvo miles north of pumping 

station at Broward county line, Palm 
Beach Co., Florida. 

547. Chipola Fm., west bank of Chipola 
River, about 1.1 mi le above Four l\Iile 
Creek, (SW 1.1 Sec. Z9, TlN, R9\V), Cal­
houn Co., Florida. 

5!l4. Chipola Fm .. cast bank of Chipola 
River at power line <.:rossing, (SW 1n Sec. 
17, TlN, R9Vl) , Calhoun Co., Florida. 

G58. Waccamaw Fm .. marl pits at nor:th 
end of Crescent Beach Airport, Crescent 
Beach, S. Carolina. 

5i9. Caloosahatchee Fm., i\Jia mi Ca nal 
spoil banks, four miles north of pumping 
station at Broward Coun t;.' line, Palm 
Beach Co., Flo1·ida. 

580. Unnamed post-Caloosahalchee forma­
tion, No rth New River Canal spoil banks. 
one mile south of South Bay, Palm 'Beach 
Co., Florida. 

582. Unnamed post-Caloosahatchee forma­
tion, Rim D it<.:h spoil banks, just north of 
Florida-East Coast R. R. crnssing, (Sec. 
29, T:l6S, R'.lOE), St. Lucic Co., Flor ida. 

5Et3. Caloosahatchee F'rn., l\liami Canal 
spoil ba nks, seven miles north of pump­
ing station at Broward County line, Palm 
Beach Co., Florida. 

G:J:j, Chipola Fm., Ten Mile Cref.'k, about 
1/'.! mile down stream from bridge of 
[i'\oricla H ighway 7:~, (NW 1ii Sec. 12, 
TlN, lUOW), Calhoun Co., Florida. 
The following a re United States Geologi­

cal Sul'vey locality numbers: 
USGS :~4 19. Ch ipola Fm., McClelland farm, 

one mi le below Kailey's fe tTy. Chipola 
River, Calhoun Co., Florida ( TU 457). 

USGS 8550. Gumbo F'm., Rio Gura.ho, Dist. 
de :\Jonte Cristo, Dom inican Republic. 
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I a, J b. Chicore11s 1·enez11elrm11s ( F. H odson) X I ! '2 188 
PR! 2410 I (pa racy pc); height !18.5 rnrn, cliarnerer, 30 mm. 
locality: Rio Coclore, near Urarnaco, FalcOn, Venezuela. 
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2a,2b. Chicure11.r wn11uect1ts (Guppy) X 2 186 
USNM 644822; heighr 38.S rnrn, d iameter excluding spines. 20 111111. 

Local icy: USGS 8550. Gumbo Fm., middle Miocene. 

3a,3b. Chicore11s compact11s ( Gabb) X 2 _ 187 
USNM 11 3775; height 36.5 mm, diameter 20 nH11. 

Locality: Pmrcro, Rio Ami na, Dom inican Republic. 
Gurabo fn1., m iddle Miocene. 
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