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ORSER V ATIONS ON T HE SYSTEMATICS AND BIOLOOY 
OF A TURRID GASTROPOD ASSEMBLAGE IN 

T HE BRITISH VIRGIN ISLANDS 

Virginia O. ,\ fol's 

AIISTRA CT 

[;po, _ <IlT~'" (0a0Ir0p0da: """",,,,-h .. ) --= _ from ,I>< "pp<!' ...... 

_ 01_ mel<> ' ''''' ia :z...o mol ... ..,. .... &tI< __ ., ""i,. lIoy. Guaao 
' ........ _T...-, Bn~* "i .... 'IIorohUII"2I'N. H'l<I'W). n.. opocieo.,. DrlItitJ.,..,.. 
(Bonrl. ''')~ Slnn ..... ,.xi/I'fJ (~ I .. J\ ~~ ..... (DaIl. 1t19~ ",.. 
<N- i ...... _ (E. "- iSm, .... I "l~ 0-.,0;", ~ (Re. .... ''''5).. C ~ 
tR-. ''''s~ ~ IIIiI '''"' I ,,~, ' .. 2)...., , ~ (o.u. .. ,,~ n.nr.,......."" _ ................ ~.,. .. _ SholL -..,..mo.d,..".... 

__ ............... _' _port -...... ... -"- F-. • 0MIpftI 
_ ............ <II ....... oL .... "'IiI' "'"""" _ ..... """"""'bow Of< ..-... 

Srria_ """ ('rouwpMo ..... rolba" ,;..w.. -. "'" ...... ""-" ... __ 
bd..Jo< oL 010"""', .................... -" '" ra"" ................... ,.Iow .. pr.,-Iry _ -A b"".k_ ... ,~ ~ FnII_ ~ NowdI·U .... u. 1969.""""*,, u> .. -
...... DrllljQ '7f/IlI ia • rail>« ...... ,!at II&bi .. , '" ...."". !>t~ 110,. Guaao 1>1&>04. IIoLb 
...... opocieo._ u> I'<0I<l "" Si~ F."i_ ..u..<.oub" "",...s ~ ..... _ 
b,,, i, .. _1 • .,_ i ..... """'ponooo,,..j\luo .... WIlo,.IIo, .... ml>lqt. 

The Turridat (Gamopoda: Conacea) are Ihe larJeSl fam,ly in the ph)lum Mol· 
hun .. In 1M past. Iystematics of the: family h" been based la,-zely upon shell 
charKttl"'l. Ho",""ver. resoe .. rt:h on all Conaaa has oI>o"'·n .lutillt- ",-"or adaptalion 
of !he superfamily,s on fttdin, mechanisms (Endtan and Rudl",n, 1%5. Kobn. 
1966 on eonuiu: Rudman, 1969 and Miller. 1980 on TClTbridac". Sm'th. 1%7a 
and Shimek Ind Kohn . 1981 on Tllrridac). Thcn:fOft. lilt' s)'slematlilt should 
con$ider feedlll&.related Is "",0 IS o.her mOft con'lrn .. llve charlClen ",tten deal
il\& .... \h ~ o;ontu~ and confu.ina Turridae. 

MeLean (19711) Ius ~wn tha. ihcn: are d,sparale Illdulae ,n loOI1Ie Turridat 
wilb Illilter IImila, lbeUs Irld !>(: based hi. rey,$ion of lhe i)'Slemallco ofl~ Illmds 
In pan nn Illdull< chlra.clers. 0111 lhoe que.tion ,noes: I.., lhese lilt-Us c<:opheno-
1)-pCS of Illther dl!1antly relaled spccin Or are the diff...,nt Ill\tuhle the InPO""" 

of closely relaled animals 10 d,fferent dielS! 
Ullie i. known of Ihe composi.ion of turrid asscrnbla&eS. Animals Ihal hllbil . 

..ally occupy Ihe e. posed surface of a rock an: subje<:u:d 10 differem conSlra;n', 
Ihan Illose Ii",na ~ few ""nlimeters away in lIIe shdler of Ihe unders,de of Ihal 
rock. Linl. is kno"l1 of IlIrrid die ... Unlil more dala are .ccumulated, the sys· 
tematics of lhe Tumdae .... 11 conlin",,'n be confuM-d by unreeOlll'1.cd con,'cr_ 
~~. 

Tilt- limited mllenal "udled al Guana lsland indud" .'aII' spec.es from five 
IlIrrid subfamiltes. Three sprcie5 from ,'''.., >lIbfan"h" .... ,h d,If.",ntly shaped 
.mlllar 1«lh feed upon t~ same sprcln ofpolydwlele worm. The namcs oflh·e 
species ot.be Isscmbla&t'.", not commonly...,n In hili ofCanb~n mollusks. 
TM 1WtmbJa&e Includes: Dnl/,,, qr/i" (llaruch. 1943), $lnctupira fNU,1/1tS (Roc'"". 
184~). 1')-..,osp'ra ctJndtJ« (Dall. 1919). 8ucMmQ iltlmlrl.gtlt" (E. A. SmIth. 1 &82). 
CnmiJpjra apical" (Ree'·e, 18-4~). C. JWl/lJphOGCaf' (Reeve. 184~). P1lsbryJp'ra 
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"lbomDCU/tJ/Q (Orbilny. 1842) and P. ~'mQ (Oal!, 1883). f-..",rnlH't'G ndtx
~/ ...... l'lo ... ~II·U.ti(k~. 1969 ... .,.. nOI found in While Ray but appea~ '0 ",placr 
Dril/in cydia 10 nearby Mu.lr;mdon Bay ",h(1'I: i. wa, found in a ral~r Ilm,lar 
habitat with olher members of the asscmb1aae. It 15 diSCussed and 6aured here 
beClusc II is poorly kilo"'" bUI it i. nol included ,n ,he comparison. of members 
of tIw: Wh,~ Bay • .,;emb._ 

H ABITAT 

TIlcf.»Cmbb.&cWll'idert<! h.", came from shallow ..... ' .... ;0 Whll. s.y, Qua ... 
bland near Tono! •. Bnmh V,,"IlO blands. 18' 28'24"1'1. 64") 4')O'W (Fia. I). 
Vario ... combination. of Ihe .,&111 .pecies ~I'l' fo und on the up~r surfaces of 
$CIlllered .labs of rather ft., ooral rock. M",;I roch W'r'" paniaJly bUried in son 
Soand and did nOI prl:oenl sUltlble mollU$CllD hlbnat, nctp. on their upper ,urf. "", 
The slabs lay belw«n and outside patches of li,"e «>ral 10 dtpths of 2-4 m. The 
ob"," varied in size and .MIlt bu, " 'ere usually abou, O.S-L m '. AlL,,~ dnf\cd 
,,;tb L_2 em ofli ... ,,-blle ... nd (56-9~ paned 'hrou,h ~ O.5-mm screen). Some 
slobs h.ld • ,h,n ,urf of IiLa"",ntous aLpe &f1>Winl ,h..,..." tbc sand. 

Whue lllIy is sheL«:rt(! from hc.vy , .. rfby Tonolo L.Land bu, period, of around 
sweLL, wh,ch Ire fa,"}' fl'C(luen, dunnB Dettmbcr-Man:h, c-rca.'e a "'1)nl 'UrJ(' 
over 'he ~LaM and cloud 'he Wll,er ",j,h .hifl,nl sed,men'. Wale. ,cmpenuure. 
ranud from 26"_28'C d urin, ,he momh. of FcbnJll ry 1 97l- L 979 and ApnL L 979. 
",lien these flOO;'" wt:re made. 

V.nou, oombmallons oflhe cllb' .ptt,es,,~ found h'ICmer. T. bk 1 sho,,", 
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Tabk I Toomd ._"'-' ...... " ..... - - ,= .- .- 0_ ~.-.-~,., ... ,., •• .- . - - - ___ -.eo..-_ 
10 F.b. 1.~2 , , 
LO Feb. D_2 , t ' ,.,I"" (I) 

Odd.dlll,,,., (t) 
10 r.b. LJ-l 
10 litb. , , 
10 litt.- , , , 
11 r eb. , n_ , I)o/jcj I'd"" (2) n_ , ............ "'(1 ) n_ , , n_ ,., , C_(L) 
n r"", H 1'1_",(2) 

" r .... " c-a(1) 
IS F<b. , 
L1 f eb. ,., 
11 F<I>. , 
11 rot>. , £ ....... m 
w ,~ , .. 1.. .... .. (1) 
21 Felt. 

" 
, 

11 AjI<. , • ... ......,; ... ,)) 
Dd .. _"", I~) 

C""'" (2) 
nAil'. , ,........." ... (1) 
19 Apr. , , 
19"'or. , , 

IIOm~ ,..,preocnllU"~ OCX:U~I\CO. Drlll'Q ,ydia and the unc:ommOll p)~pi'a 
CfJMaa """'" only found in Ihi. mK:rohabiUll at Guano blind. Suchi'm" iltl"' 
Slngtlltl. I'>/sbry1Plrg albomacu/alD. and P. In4COC}'ttW """re mOil common 011 
lhcsc ynd-dn~ ,labs hill """,., (lC('a$ionally e!la,lllnleffll dJ.e"'hen: 11 Guano . 
SlnCluP''''' {NUII/rd, CruJJlSplra aprall<,:and C. ptrlll.Ip/toc_ "''t1"C tqually common 
,0 ~llo~, ro<;k," 5I1bsln.Le5 oucb as Nonl! Bay and 1M Tttf ~lOns of Mutt.· 
melon Bay. 

Moll ........... -....tpioi.ed or .... P«I_ ,1IIbv;d.wwlloolroc:k in .... lIudy ...... 1.1001 Turrideo 
..... _pely ..... _10 10-_, .......... ..". _ ... 'hC'aCO~ Tboy ..... a.«I rot 2~ 
h bcfon: ~,_ in 70'1r1 ........... t>.>_ ... IlI .,tbrr CaCO. or bon • . SuboI .... IOmpiel wen: 
,.,...,... liO<ll ..,..,. ..tabI OCC'IIpie<I b)' ..... Imid • .,..j "",,_m<>lI~I(&. 1lI ...... ."...,. ........... ,«I '" ~ 
M,a, .. 10 .. a ..... o.d lImO",!", . , ''''''' • . 

PoI"m.. ... from.- ."bo ..... Ample>....., idn>u6<d by Dr. TrIO Nto< loi. rotmtrly of .... 
~'oILo."'''''''-''. _"'Y of "'own! Sci<1><eo. I'h'~!"'''' 1 ...... pam! ..... from .... 
,um<! "'" .. ,lit ..... (rom Uoe Nktt" ..... "",,<rial. WI<. __ .ko!I ......... '" P<>I~ """ .. ~ _ .... ror.a. .. '" ,....n.h -... ~ __ ..., ....... "'" .... "',,,. of "'" 
,urndo ..... ocnpod ...... m ............. MId ....,.00II ;" Altv"m .. ,,,,' CGtnl dltKtly from .... ~ 

_ "' ............... lqM ah~ b .... 10 ) _lito b _.....-no! -.... .. om ......... 
~ ....... _"'l," .... _ ........ <od .... ....w. __ "'oD .... "...a... .-... 
,..,.,...."' ...... -.....-"' ........... _ ... MAl.o«I .. _ ..... _Wl"' _ 
_ ... "", o.d-. 

n... • .... __ .. T ...... l-9-... __ ... uoIIy_, ... .....,-... .. -....-
..,.Uoedt.e'" .. o# ............. _ .. ...-s-A_"' ___ <bcI_............. d 
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0lJ1UTtI< or .... 'N. "",01OCl,. VOL .. , NO. ~ "., 

Tallk l. Twrid_bIaII< __ N_ ..... II«of...t..id ..... ...........s,. __ J:_ 
>AD<IanI ................. """io't ', • .., __ 01.....- ...... _ .... ..., __ 
..... ooaponure __ .. ptOSO<d _ pen:cm.s... r_ 2 ... "'_ ' __ 

1'1_11 1'1_ II 
l - J9 % 1.~ 1 - .) ,,1,6 , 

,~. ~, 

Slrilfu,. ... H_' I'll _I N_' H_' H-' ..... l -IG.11U 1-1.1111 1 _ 11,.1,1 l -SI"U 1-39",1.1 
9.I_LJ.6 ,~ 1:1-1' .~ n .... ' - H - , H-' H_ , H_' H-' - 1-1.1:01.9 • _73,. 0.9 1 - " ,,:1.6 .-~ ... 1.1 l_lO %"Lt 
S.7_IO.' ,~ 10-16 , .. ,.. 

~ H_' H-' N_ , H_' H- , 
IfIl_rll'f/Q '_OJ.I ot 0.9 1 _6.6:01.1 1 - U.l ... 0,' l -Sl"".1 1_)6 1M 

1.l-11.1 1_1.J t.s-,' -" )1 .... 1 

"-" H - . 1'1- II 1'1_11 I'll _ 1(1 N'" 11 - 1_11.9111 • ... '.6 " 0.6 '-I1~ La '-'' is.7 I_N,,:!.) 
".S-I'" U-9.l ,~, ,,"-'7 ,~ 

c.,.,..~ , • 1'1 - 10 H-' N-IO H-' N-l0 
1·'.6",11.4 I_M" G.6 1-I6 %j" 1_'16%'-" .-l2%:I.' 

6. ....... ~ ,~. ~ 11_)1 ,- fl- II 1'1_19 N _ II H-' 1'1_ II - .. 1 - 1.91.1.9 • ... 6.9 :t 1.0 1_10"," 1 ·" " 1.7 1-3<1 1),1 
1.6-11.) ~ 12-1' -" 17_19 

p-~- N ... II 1'1 _ U N'" " 1'1_ II 1'1_ U 
1-11.0:0,9 ._1.6 :1:11 1 - (!:tO.' '-U 13.1 1-)1:00.0 

9.6-IH .. U_16 . ~" , ..... 

SYSnMAT1C5 

The amnat:m<.'1lt and nomenclalure of this paper ml= wilh Ih.,.., of Mclean 
(197 II) w"h 1"'0 e"""plion •. The subfamily Smcup.nnK folio", .. Cb, .. ,,_ here:. 
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T.bk l. _ '-""'_1. Ko_oI-" _....,a. 10 _ ............ _ .. pt<a<d .. """""~ Sot". ... : ro. oti. --- -- -- .- = ::'7 - - -- - - - - -~~ N_ 11 N _ II N_II N-Il • 
<)</ .. ' -',l", I.' 1 -6(11 : . _ 14 ~ ) I-U iU •. '_12.' ,~, -" ''" --- , .. N_7 , .. , .. ,. , • ,.."., 1 _70ct ll 1_" .. : 1_61 11 1 -10.6" 1,. 1 -1l.lil.. 

"'A.O ,,~ .~71 ~ U_16 

! ,.,..,..- ,. , , . , N __ , ., ,. , - 1- • . OiO.9 I -U. : 1 -1'9.0.: ' -I O."., 1 _1.1,,0.7 
l.1-D ".., " .. Iz.,.n ,. ~ 

B .... I0.>_ , . , ,. , , ., , .. 1'1_7 • ; 
,., .... riplQ 1 _61.0.' . _u,," t _1)12 1 _IO.l ct I.O I_'.' ''!.) 

! ).I_1i.7 ,~ 69-77 ." ." 
0..- N" 11 N_II N -II N_II N_ II • • _. 

1 _9.'''1.j 1-60 "" I_M "': 1- » .• ,,:1.1 1 -IU1I.0 
7.'I .. IM '7-61 62 ... 1'-2' II-I" 

e j>tIl~ N .. II} N_ 10 1'1 -10 , .. , .. 
1-<6 IG.} 1 - 61 1) • -n " " I -al ... . .. I -U.L:OU 

• I_S.1 ~ ~" ,.M ... 
I'i~'" N .. II N_II N _ II N_l" N .. II • • -----. .-'.1 10.7 1 -61' l 1 -79" . 1-1.910.9 I _I.' ''' 1.1 

U ... j,7 ~, ,~, 7_10 7-10 
f' It ... , ,,_ N_U N-U N_ I' N _ U N_ U • • I -U .. O.6 1 - 60 ",1 1 -7012 1 -10 .• ;:0.' 1 -1.1"0.' 

'.5-7.6 .... , U_B ." ." 
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'" ~ ............. ...-.eta, YCIl. .~ "'" ~ , .. , 

Tobie ' . ....... 01:_",,",",,, ill _'t_ " ... 1) 

::0; - ;:::. - -~ -- - - - -a..iMe 

~- " n.t: ]'._ ... ... . .. - ... ... .., --SJ __ #UlIlw • U 1 • . 6 ••• - ... .~ - -
~-
~ .. "'''"'''' , U :t 6.1 ... ... •• • ... 

CruoiJpiri_ 
-....r_rl,taIo , 29 ~H ... ... •• • •• 
~- " "J. 10.' ... ... . .. C...- .. 16 ", l.1 .. ... z...-.....--- " 2 . .. 10.2 ••• ,......,.. 

" lO .t: U 
... -," .... . _ .......... "'-. <i __ ..... _ .. __ 

not Cfusjspirin.ae .. ~ McLean placed;1 bcaouse oflimitar shell Wpe. I ha,-c 
done this becaw.e !he foresu! of SU>etispirinae has eyo).''''' IanpllaUy from lhe 
primitive clav;nid form by the 10ss ofthc poison &land and ml,lscubr bulb and 
Ille !""k of an ora! tube: anterior 10 the buccal mass. [ belIeve Iha\ the simila' 
sheli. an: the rl!Suh of convCf'&('nce. Crauispirine-Ihaped shells Ill: also found in 
Ihe subfamilies Cochlnpirinae and Zonulispirinae. 

TM occond ucrption is • nomcncLl.tun.! one. Codliespirinae rtplact$ Tuni· 
~linK btcauw the Ialltr subfamIly name '"'as ba5nI. on Ibe non-mollu.scatlltllu. 
TlUricultl Fabricius. 1823 not Tlltricu/a .'khumac:oo, 1817. as 10li0 .... by en
nohonty. 1972. 

Subfamily Ci.AV1NAr Po_H, 1942 

The subfamily is uon! hen:., Mel.un "'Slrined;\ 10 thooe ta~a with a radula 
formula 1.1 .1.1 . L 

T_l. Shell .... 0("", ..... r. ....... (o~ u om 0( IhdI avU ... ill "''''~ ... F .. 2) - • • • ~ 

ImIJ.. q>di;J . - ~" • . 1 , 1 -61 " H , ... 
'H' U .. 76 -- I-U ,,1.0 , 1-)0 ,, 4.1 , • 
,~. , ~" 

-.~ . -. I _ 2~ 

Jh,(!w_ '''' ..... ''''''. 1 -16 ~ 1.1 , 1-lO ~3.6 , -1 .... 27 ,.. 
~-. .-62 ,,9.0 , l-6J<oI I .• , •• 

j) .. 71 'l-76 
C. .. C-.· - • _IS"!'I • ._17<011 • .. 

Il-Il ''''19 
~.Ib< 

... _. ._10"'.0 , .-}<O i l.' • .. . ..,. ,~. 

I' /noroo'''''' 1-/6"'.6 , . _)2<0 4_6 " ... 
,~" 'H' 
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• 0- Il ihi- j 'ii .. - 1 ! . - I! ;!lhPi .- H ~:; 
_ o .. _t. ,.:: 

"""HI t:1Ot"' (tl toO"".""., t" '''M('') 1" ,"''',1('', ! , "-,, .-- 0._." .)(J..'~ 1.,.", 
i·",'"" 1_,,,,,,(1) l-o."' .... m 1· III·tI,,,, '·',h'.1"" , 

• ... ,. ' .... .,n 0.'\-11," ", ..... 1.'·'.1 , • • I·" '" ...... '" 1·.Y! '" to •. , '" i -.... ~" ~., ........ , ..1 . •.•. 
.. "",0, .. ,,,,"m 1-0."'.0< """·'l(U) 1-','.O.HlJI ! "." _lIO ~ .......... , 

~" I .... ' •• 
, . • ••• • 

I·,."u) ... ,,""',.) 1"',>1' , OU,) t, • ."""", 1· '."~ . II') , , " ... , ~'" 0, ....... 11 , I"','" I."'.) , 1.1 .•.• . ., W"'!Il t··".,O) I..,.",,"") I''''',''(n) I· •. , ... " 

t! II"!:!!!!:" 
, • , - I,,,,, ~.~ 0."-."" .- 1.'-1.1 • •••• 

lou"m I· '''',''UI) 1-!t.""U(111 1· ... ,"'", I·,.I'''',WO, , • 
• "." IIo-'lI> ~,>4-<L." ~-

1.'_,. , 

" 
, ... ".,11, 1-.. ",,(1), 1-0 ••••• 0"'" 1""'''(10) 1-.",.""" 

' .... t<,.. • , ~. .><>-, .. ~."-<L •• , <10_\<0'1 , , •••••••• 
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'" 1UUEt"'<# ..... _~ ""'- ... "" t ... 

T ab&< 1 • l.<n&tb of mojo< marainal lOOth (to Itn and \1<_ diqon&I' ) ..... ""arpnal ,-" l<""tl>I 
.... oI .... (O ...... ~I) 

- - -•• 'rti • • ~. , :or,;' • ------- • - •. >J ........ .. . " . . ...... .... ," 0...1') , ..... (ZI ~" ~" 

~--- .. .. ••• H • • -)(I!I. ~(1) 
~ 

Slri<t/Jpi", p.uill ... ... •• .- W 
l_I<6111(I) 

Ccrl"'p' _ 

'>,_"" cttl'llla« . - " . ... 
• -11(:) 

CrusispIri .... 
_,,....mpd '" ... .. . ... ., 
1-10&11m 
c.w.n:.r;,. .,...,a .. , ••• ... -' _ 110 ~ 16(9) 

c.pn1~1' ... ... ... .. . ... 
. - '1.1(1l 

ZDoooliopon-

~ .. - ... •• ... '" ... 
mD<V!m. 11,1' 

' - llll", 16(11111,1' 

/' ...... " ... ... .. ... ... ... 
1 _ 14J •• 6(1)) ',--_ ..... .. --~- ... c·_ .. ___ .-_ .. _ ...... _ 

u.nu, Df/llia Qnoy. 1838 

1')poSp«il'l._DrlJhIJ ~~8 GRy. lUI 

DrlIIIQ (Dnllia) ~iQ (BanK!>, 1943) 
F,.ureI 7, 8,19.28. and 3S 

••• . """ "",~ 
- •• -
• • • ••• ',' 

- .. .. 
... ." ... 
... ... ... 

..0. -... 
. .. L • 

N...Jrii/'" t')IIi~ Bo.rtocl>, I~l s.o. 01. 1. III. 6, pl. 10. fit;. 1, pl. '0, ..... I, Hoio<)o1Io USNM " Hm. 
IS.S IIlIIl, r""" ... FO'O'OY up~ Florida. 

to' _....,.........1IooucIo, 19<J, ....... 1 .... I ..... 10 .... '. ~ USSM "61'n,lJ "' .... F_ 
6fi1o .. F-.....~ 

I\' _ ..... lOut ..... I9<J. '9 ..... 1, ... 7; 01. 'S ...... I. H_)1><" US-'1.\1 SlUOI. U ....... 
From IhaII(row ......... 1Ir._ 

11. ..... IIon"'" 190; n. pl. I, r..l: plI O, Iit.. !loIo<ypt IJSNM 21 0261, 10.' .,m, F ..... 
_ .. So.. n.o....... 

-.\·_~Md.;r !Iond>.19<J: f6. .... 1, ... _.pt '0, ... 1. V_",,", I.IS .. <M 
'111 01. tom 100-150 fm" Eotmdo* Codu_ C>lbL nu. ... 1Odom....,.'_,,_.,.,.., 
..,. M,lvlU'.1><>"'Iy III"""'~" ~. 

~. jo",.""",,, Bon,d •• 19O1;!Ii. pl. 1 ...... I; <'i. 1', ..... l. H"""rP< I.IS~M IOJl9O. 11 .6 olol 
F __ Ja..wca. 

Dr!JIM ( .... _J ~ IMnot1I. ... _~ 1911; '16. no. nnobo~'~ 0(110< _ i. _..,.1.-:1 
oDo(_·.N~_"'.r-)-' 

I"-mnN qfti_. _I--I.I .... ~ •• 19)'}, I~. 1.1_ ..... -0. 0( fmknk-. SI. ero. .. 
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......... ru.OJDMSEM ....... '" 
Tabkl. M..au.-cIi.o ....... --- 'I::.:: -" -, --- -- - •• -- -- --- - ,- N N N 

~~ 

Dr/II~ , 1-16 " 6(7) 1_':](') t . 1.4 " 0.4 (6) "". ~" ." l.o..l.O 
Stri<'uopit\luoo >-- , , , . - W-",I(1) l-lh. I(7) I _ l..I :t O.l (S) ..... 11-21 10-1' 1.7-l.J 
C hi 

1""-- , • , . _ 17(1) 0 _11( 1) 1- 1.'111 . -
Cruooopri .... 

11",,/000_ • , • 1-1112(7) 1 - 10" .(7) 1 -2.2:0.1 (7) 

''''hUrl"". l's-ll >" 1.","1.7 

'""- • , • 1- 10 " 1(10) 1-1 :01(10) 1 -1.) ... 0.2(9) - 11_16 ~" 1.1_1.7 

C-., , , , 
' - ~ 1' m ' -!JI)(9) 1-l.l ... OJ(Ij 

Z .... }.O •• M ,~, 

ZooI ..... n-- • • , 1 _2J±7(7) ._Uot](I]) I _U:tG.'(11) ._, ••• 7_16 1. .... 3.3 ,-- , , • 1 -11 ... . (11) 1-101 2 ( 10) 1 _ 2,O:tO.'(ll) 
IS-I) 7_1. I."".] . __ . 

1_ .. 1doI Ha),os .. NoodI·V-. 1"9; 12, .... " ... 11. 'f ,' ; ,p< A.\IJ'OH I '~l_ F.
_ olf'~ s.. 000>-

Drill .. (N_/IIa) <)'IIu: 8o<udt. 1903. W..."k< """ ~ __ ,,61. 1 ~ pi. ll, ..... r"""..now 
dtNaInp, Moyqil<l, ......., Rico. 

1I<OdrlI1/Q rydi<> _h, 1943, Abba". 1"': l71,,,, )OlO. D<l><b rua< 1_70 1m. 
DrilN. <)dlo IIIonoch, 194J . Humr..q.. 1975: Ill. pl.ll. At. •. lJ_moo in J.,...,.. ;" .bou. 2' 

11. ... """ ..... """' .. N_ ""'" IIanod>, _ . [tn: 1l. f_IIy_" _ ...... __ ............. ....... 
......... NontIc...,Ii..a. 

R,,~.- Nonh c.rolina throuahoul!be eumtl Caribbean. 

T~ p~om,nantly " 'hlto: sh~LI, ~ rounded u,al ribs alld uniformly fino: 
spiral sculptuLl: dlsti"luish Df1I1iIJ cyJiQ from olher members of Ihe ISsemblaac. 

This species appears to have be<:n mi,.Mnlifi<:(\ in early lim of Ihe Clribbean 
fauna and probably appea" as I'I/'Ur%rtUJ puriIJ. 1'. /IJICIJ/IJ or P. Qugus/Ql'. Ii i. 
quilc 1J.m,1ar 10 D.UtiQ ~m_ (MontagU. 1803) from SI. Helena. IndIVidual 
varu.nl$ spo!tM or banded " 'i!h l;,hl bro"", and I Ii,., ..e~ual dunotplli.m I'" 
!he ClweI of II><: nurn""""s S}'IIOnyms. F~maJes " flhis and other s~ of 1M 
a...emblqt I,.., larp:r 1!>In 1M mala (Table ~). 

Tbc fOOl of Dri/lln cyrJiIJ llId o h hc other members orlh" a...embl,.., II broad 
and rutanlular in outline. Unlike 1M olhers. bowever. the fOOl and head ,.,.., 
,,..,am wh'le ""LlboUl any IIOOly markinp. The", arc tnICn of 1t",1 cllestnut on 
lhe eye pedIcle and around lhe cd.., or 1M man lie. 

Drillia cytiin is furt<:tionaJly opert'Ulate .... a,.., all other members of lhe ... cm· ....... 
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The nKlula (f ip. 28. 35) is broad, .hon and oonSl5ts of rows ofa narrowttnttal 
loolh, arcbed , cooped 1.I1~l"lIb and lona. ."bd rna",na] I«lh. ]nUla prQ in Ihe 
po5lcnor ~us of Onlll" Q'd1D indicne lila. the radu,," "used for vi"",n' 
Indlor ,,"cku'a, oot rasptnl or learin&-

&,"eo ofeith. ' pec,men. WilKIN for lUI OOn1eni sludyronuuncd food. 11,,« 
contained unidentifiro sipunculids, 1WO other. contained matter .h •• WlI.. poMibly 
"puneu!;d and IWO olbers unidentIfied animal material. Only onc con tained I 
small bundle of polychaelC KIM ,",'hieh may Ita"r bec:n ad,"entl\iously "'iClMd 
.. ,th .ipunculid pny. Dnlilil ~;Il II the onl)' member o f the alloCmb,- 10 fcro 
upon SlpunoIhd!- lio,....,"cr anothC'r davin.d from nearby Muu.:melon Say. F .. ,,/· 
"KKOO odexeOUIJ. also f«<h on Slpl,l1lCulids. 

D,,/lia ~lll had the I'reesl fim whon diameter ofw "'..,mbID~ wi.h lI. mnn 
of 691 ~m (Table 6). The larae. smoOlh proloconch of about two whorls and 
s'mp~ ill-<lefinN proloconch lop "uae>1 full capsule devclopmem of 1M youn, 
(F ... 19). PmIOCQfKh. o f alllh<: Vuan.l Island "pecim~ru; "'~~ IIHadN 001 pro
\OCQfKhs from d«per .. "1 .... al Ol~ localilin a~ Jlas;!y. 

Genu. F""",w"IJ lJaru<:h. 1934 
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F,.urn 2-6. 0. .... _ ......... rod III Slltu ................. " Iettt1h - DO; IOIAI ........... __ 
by outh .. or "'<I/: ."...,un: _. I. _, . ..... of til< 0]'''' " til< ...... Il0'l.,.,...., • ..., 10"", <>~ 
from boIh .- 0( .. 1>001 ..,'.re. ond bodf .. ..,... lut..., b; _, ... ho<1lrn(th - 00, .. i.:Ilh - A~, I) 
"'_ ~'" ~ 01Il00 ..... , ,.hot! _ X L, ftumb<t or_ ..., .,..,"'" ~ 
Il00 .. _ ofh. X I. (~) CIaud> ... IcfII\II .. the ..... or ........ ~""...,.u. ..... _ <...,,, 
oad~ ....... b<t_ ..... tm " .. odt.IIoC .... _ ......... - .... (.)1.-,110(111<_ 
........... nod .... 1OOIII-iL 
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5 mm 
F~ 1_.1. SIooIholllriU>ll V-...,.,_ T~n .... I)Coio< ..... 01_.,.... "1',,$1' 
)};I!i'/I, _ 'NlI; .. llay, G_ ,_. 1$.6 _ ".0 ",m --"~ ('J) F ... _ """ .......... 
ANSI' llSOOI. """" M_ 110,.0... ... ' ...... I •. ) ',,"': (10) SirlC;"'",,,.,,oJhH. ANSI' 
) . 1917, from " 'IIi .. Bay, 0 ...... 1_. (II) Pyr,rupirtf <11-.., ANSI' l!SOOl. from While 110,. 
a...... r~ 10.1 mm; (11 uod 11) Colo< _ of"..._ i"'nltripld. ANSI' )15ool. from 
WlIi .. Bo.y Goou.o '-' 10.9 """ I U m", 1ftIIOClIvdr. U.) IJ~ '''' .... ",..,. ANSI' lWSII. 
'""' ........ _ TmIn BoY. _, ....... Il.l_ (I!l ~ _ .. ANSI' lHO". ""'" 
"''llI .. BoY. a-... '-' 16.0 .... (16) C"""",,~, A~ l!SGU. _ ... 'Iut. 110,). 
0-.. • ..-,1., _(I1)~.n.. .-...A!<SP ))SOLl. __ .. Boyo.uo._ 
ILl """,HI) ~",I< ..... )_ ANSI' lHOll, __ .. IIoY. 0......'-' 11_ ......... All ........ .,_taoIe. 
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F ....... ,,..27 _IH of Bri ..... V;q,~ 1.t&Dd l"Iomdo<: (19) Drill» <)'<I .... "NSP J)49n, 
Whll< 110 •• G ...... I"''''', (ro) rn,,_ ""''''''''''' ANSP llKlOI. MuWt>tloll 110,. GuaM hi • ..." 
(21) SrrlrtiJioo'" ,.xIlhu. A1<Sr ))49')7, "'hit< Bo~. G ..... LIW><I; (22) Pyr_", a>odiJ«, ANSP 
"5003. ,,, ....... lIoy, o...... 1<Iud; (2))800<II< ... "." •• ".,... .. ","SP llS<m. \\,. ... '" tIoy, c...... 
l-'r.')~"""""'" ""'Si' )HOlo, , ........ lIoy.o-l-. (!j)~~. 
ANSPJJSOU . ........ IIo • • a.-l_rn;)~ , ,_! Al"SP)SloOI7 . .... ", .. "") . 
0...... bIo>o<I; tl7) ~ " '''jR" .-.NSf lHOll . .... ,,, .. 1Ioy. 0..... 1t1Ud. AD ....... 00 --, 
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Ftmmo'M C\<lt:um;s Nowcll·U.l;(ke. 1969 

filu"" 9 and 20 

rtJOi_ ............. "'-.II·U""'", ,"" 11. it- 112< HoIooyp<AMNIi 19S462. from v ...... 
"""" a. V.l .u.......,.. .... ',P _'IY"'" -1.1_", 1,.Luo!. H .. Iobd 0# "'" _)po 0I0d Irprm..-.......-. -no. 110111>" wbocII it _1100 _lend <Jl\ ...... Gordo. 

Rangt'.- Pucno Rico and the Virain 1.lands. 

This species was nOI found in Whne Bay and is 11m consideR<! I membc:r or 
!be auembbp:. It II included in Ihis IeClion b«aU'iC" is link lno"'n and appors 
to~..", On/liQ Q't/," in Muymelon Bay, Guana Island. 

The bulcally Wh,le .hell has vary"', amOl,lnt< of cb ... tnu! lines and Ibmes. 
Thin che.lnul lines mark 1m: [i,lner amerior half of the body whorl inm rtJula, 
!\qua"" •. Axial """Iplu" i. limill~d 10 weak fold •. h i. almOSI Otn.olelC On !lOme 
individuals. n.e In&lt "fthe spire II ,..,Iali,-ely wide: N - II. l - 38 :t 2.3$-40" 
(com,,",", .. itb Table 2). nu:, body " 'horl IS La.., and roul>lk<:l. Thi. charat1er, 
IN: lack of.ItO"I uial ICUlpt~ and ihe p"nnlltd "'Iuatn d"'''ll'''W. tbJ$spcaes 
from olher caribbean Tumdae. 

The head and fOOl Ire .imilar 10 !hose of D.II/lo ryriio in ~hape and oolor. Th~ 
I1Idul. i, also rath~r similar but on~ ,id~ ofthr hard~n«llil> oflh~ major ma .... ' nal 
n\(nds man: !han h.lfth~ knath of I,", shaft. It UICndS aboUI onC_third ,lSlenllh 
in Dnll.Q ryriia. 

One f "t",imortQ had lipuncubd ncck_hoob ,n liS rectum. No (>Olycb.actc: ~1X 
""""" _no 

l'roIOCOnch charatten indicate full capsule devclopmcn' of the young (Fia. 20). 
The 6nl whorl diamcla wa, pealer Ihan thai of D.iII,o c}"dia N - 14. J -732 
I'm, 7~HO "m). 

Subfamily !lTaK:1lSI'I]lJN~ Mclean, 1!J1I 
Genus S,,/clISpi'a Mclean. 1!J71 

Tw<-Sp«in.-c~..w .. flenJe;~"'" S,,- 19S1 
_ ............. btI......,.-ODd ___ "" .... <0 ....... "'_ ~ Tk 
____ ..... _M<l.aII_ ... ~ ..... Sl""'-_ ~ .. _ ... .yt 
a .,.,.. _. _ eon_ ~ ""~.- .... _ Tk __ ... .....,. 
d ........ 11>«1 .f 001\ pO'" .... ovailobl<. S<ri<:upinna< Io<k • pot""' &lo0oi ...., ... _ "-'lb. lhc>r 
.obo!. ~ ..... p<d rod.w.O<th dIll« I'rom lilt <tum!"ri .. ··dUIlI .. ·· ........ (F" .... 19-)2) and u.. 
th"'tl~ ",...clod forqu< (1'",.. oJ) ......... OBI,.\><..,«rio< I" ,II< bu<aol _ .. . 

SIMIJPlTa pax,lIra (RC<",· • • IS4S) 
FIIU ..... ] 0, 2] and 2!J 

PI"",,,,,,,,,,, p<Uilhu 11 ..... 18H. pl. J 1. 6a- ZIS. HoIoIl1" B).I:oIH 19.1.264. 9.0 "' .... Deo<nboil 
..-;tIoov! k, .. ,.Hw tr.. ~\\' ... I""""" " on til< Iobel of u.. hoIotlll<-

f'INIct""", __ (Gno1 ).IS) Il<eve. , ... s {N"".~ _ C. B, Adorn .. I"" (Jon,~ P\. 26. fic
US . :'rolJ1'<> B)O(NIt lS .• . 26.!1. 1fumj oro.,..,. 9.' """. f .... St, ",......., W ... I"" .... 

1'1<. u _ (ny. KtdIO, I,," ' 0. 
1'1< . ... u,.....n.u ~ iW.; 11.5,_"...-1. ... .....,. ..,<11.1'.""* ... .. _ I' ~ boo 

«><TO<1Jy ... 1111' "~"Gnoy, -
f'_o_Jo~",uo......,.. 1l6li.lW. pl. 16. "'. 6 Ito\ol),"" B~!NIt l~f 6000606 F,

J UIIOICII Mi<><oetw 
,"-",, __ 0.111»".1166. WoodnD&. J9U 1~9. pi, ~. '--I c_"".... "0"",,,..,..,

ollll< _ I'onnou-..Iamaoca. -a.._"""' (C. B. Ma-. " JO\." II-, 197J 1)(1. pl.J9 . ... JU A _Ilka_ 
Tho __ >h<Il ..- .. $ , ,.....n.u. 

Ro'W',-Cuba and the ea.tc:m Caribbean 10 Uras,l. 
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0.2 mm. 0 .05 mm. 
F ____ !I-)1. RM .... oIo-.. loIMd TIIm<Io<:OSI _.,...., "_f:r9)$lna_fI'IVd/hH: 
(lO) _I>o~ .. , __ (ll) C _ __ "" (ll) C,..,,,·, ... ()l) 1IbJIJo,.... ___ 
",Idr", ()<OJ ,. 10 .. ..," ........ bar rritn ... F-"" ll-J.O, Ill) f)"fh,o.,.., ....... pto6It 01 
_In! _ (0) ~ ... ....-... .-.; (11) C_ --. ....... ad' 011 ,,",01 
10_1 \<'<Ill. ~ tier trion 10 f" ...... ))..]7. Il-...r _ 01 F_30,)) ""'" ll .... wod .. 
.... ...... po/)'d>o<1c ~ ~ 
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Th~ holotypa; of SmcliJp;,a pax/II/IS and S, ~isrr:scr'" 81"(' Ihe low- aod h'a,h
spimi forms, ""'PKI;'·~I)., of a sp«,es In which spire hei""l is individually "Iri· 
abk. G"pp~'$ PI~r«omll J"maiufUis i. the h'&h-.pimi form and placed 1he 
spec," IU'IOfl(2l!y in lhe Caribbran Moocent or. IQ many heLie"t. Plioctne (Rob
inoon. 1967). Confu.,on of Sm(tupml (NUillus .. ,itll S. soI,dD (c. B, Adams, L 8~). 
C,llMilPlra apictJla and C.jwctsfflU makes Incnuu,.., rttOtds useless unless vo...:1Ier 
sp«imens are available. Theldor<'. many records 1Ia"" nol btoen included in Ihe 
above'rnonl'my. 

S'l'lC'IlSpirll pax//l1IS may he dUllnlulshcd from I~",,",,~ by the comb.tUltlon 
of 1he fol""'u,1 shell char.u:lCtS: ~Iher ",<k spire .!IIle (l " 39" (37-4lj): nat 
ana.I ,inus scar. numerous axial nbs (l - 20.6 (19-23) whicll reneel .LWuly a1 
Ihe anal sinus ""a •. Fn:sh ,heU. are uniformly dark brown or black, inlCl'CQ$taJ 
area. are dark as Ihe ribs. 

The head and fOOl I,.., dark. oo ... ~ ,,,u. sooty bl01Cl\n and II"(' s>milar 10 
tho:oe of many rno .... plnn .. tumdl. Th .. mu~lu forqul. lackl", a potiOn Ip
panltus, WIll be' di!ICus~ in a lat ... pan ofthi. pap". II IS s'I",ticantly d.tl"C'rtnt 
from Ihal of III .. tOlSSispin .... lurridS. 

The radula (Fill- 29) oonsists of solid awl.llke t~11I which prQlrude from Ihe 
buccal mass like' I pair of ioe·lOnp. No inllltl prey wlOS found In Ihe lUIS of s. 
paxillus 'UWSti"l I d,If .. "'nl mode oHoedl", In Ihi. &roup. 

Nine Ind,vid .... Ls ~ prnn"'-ed for lUI oonlenl study. One oonWMd KIM 
from polydulcle species A and one oonwllC'd KIM and u"""" from polychaev 
SpecIes Aa. A Ihird oonlained wads of soft li .. uC' which miBltI h.,· .. been polychaele 
cirri in its fO .... ul. Netthc. prey speci.,. was laken b}· olher membe'rs of lhe 
"",,mblla<'. 
~ 1.0.,...:, pauci$plral bro"'n proloconcb sUUCSI full Clpoule de,· .. Lopm .. nt 0( 

lhe you"l S,rlctisp,rQ ptl.li//us (Fil- 21). 

Suhfamily COCII LDPIIlIN"H I'ow .. ll . 1942 
Ornus p)·rgwpira McL.ean. 1971 

1'1PI.s.wc--_ ....... IlKvc.I .. l_'> ..... 11.~.~_o..a. 

1919 

p)·'gt}$pira raMaN' Dan, 1919 
Filurt'S I L 22 and 36 

"I>r>lt .. "'~ GnI~." ~ "6-' I." .......... """ ...... open-. ...... '" R. SwtII "" 
~t"-!,<"SI' 1)oI9J).,.,....,. ... no""" 

C..nbpo"'nr--..o.a. I"" 12. pI.t .... . . H'*"nI< vs.~M JJ9!9. 7.0 ........ From .... s..
__ .... label rndt "Qulf ofCahfon>ia " 

c...uU'"'Q"'"""",, !).I~ 1919. Md ... n in "-«t!. 1971 907. l.ocol"y "","",ed '0 .... Caribbo .... 

Rallgf' _ EasIC'm OIribbun. 

Thoe ~a11 siz .. , pile lP"y·brown lh .. U "'~Ih I dirk bm .. n I~rt""" hiBlt SPI'" 
and Plnchl:<! anl .. nor body ,,·borl Ire dla&f\OSHC oflhlS "peoes. II " uncommon 
bUI may be fa"ly w,lksprcad in the Caribbean. 

The head and foo, are dark with IOOly blotches, simi lar 10 tho"" of c"""sponne 
turrid" ,hickly d .. tribu,~ on a pale lP"y.,,·hile I'ound. 

The IoOlid . ..... rro"·ly _,ula,,, ml";nalt«th ohm ...Jut. Ire linnly anached 
«I ~ ed .. of"'" radular ribbon wllb 1IP'1 oppOl.lll& (F ... 36). The 'e<'th au !he 
,mall"" of the assembll&C' bu, nOI proponio ..... tdy .... aIkr Ifskrll siz .. i. eun"d· 
ered. 



.. 

, 

'" 
NOM oflhc rO<l' opecimen, roll<o:led alwe a' Gu.a.na bland ,,"til' ~'ed for 

lUI oonlcnt ,Iudy. 
The protooonchs of all s!,>«,mcn. ",cre in poor condition. Ho"'c,'er. IMY a~ar 

10 h.,·c a fairl y larze firM ..... horl d .. meter and SU&&~I full oal"lulc dC"clopmcnl 
ofthc )'(>unl (F' .... 22). 

SubfamIly caA$SI5I'1 IUNAII M omoon. 1966 
nudwmtl Con:a, I !B4 

T;".SpMn.-C.rt_Ih, __ l ,. 1_ c-.. 19:10 

Hu,hrma mtfflfrigala (E. A. Smith, 1882) 
N,l,Irn 12_14. 23 and 30 

n... '''Io.-\'_Q I\, A. s-.1Il. In2: 1041. H_,lI< (mIdoo..,tII : "'., ...... ) B~I:<H 
_ ' ....... c4, I U .. m. F",.. $I. T--. ........ , ....... 

"'"' ,,. "Ic-.u.ou.) =- £. A.. Snrdlll. Inl: 111. _ OrbtpY. I" ", IIoII>typ< BMNII 
IKOn!, 10.' "' .... II _."""", 1.<lM .)'Ot)". ~(~ Q-.u". CIrtoopy,,' dark 
il>dJ.i<loal O('~i. op<cieo. 
-~ j",~ DoII_ !W>\_. 1\1'01," U""'&'Y. 19U, Ia.. pi, n 11$. 10. " mi_~u~ . 

co."""- no. ...... ad __ i"'_~ .. 
IItJngr.-Pumo RKo, lhe easlCT'l\ Caribbean 10 Brasil. 

Th,s spec>cs name docs nOI appt'ar In Caribbean r~unal hSIJ b«au>c or lack of 
iIIu.muion and b""-;ty of the on llllal descnpuon. Ii has been confused " ·;Ih 
Bw:hl'ma Intnpil'Ura. II may be diSlllljui.hcd from Ihal speci" by il.§ mo", robu" 
fonn and eOlOrwr ,hdJ 5C\IJptu",. The riM o f Ruchl'ma iMlnSlrig~u, .'" broadl y 
rounded and subdued splrailh",ads art c'·cnly d"lribu~ on Ihe bod)· wh orl. 

Stu.1I color in Ihu species IS qune .. ariable. Aunnbla&e specimen. >"1ricd from 
P"'" cmr.m C"(Ilor to cream .. ·ith Inl..mb .pluhCli of darl< bro""Tl (!he boJot)-pe·. 
colora lion). SpecImens from ncarby T ",lIis 8>.y, Betf Island, ,,~I"( darl<er brown 
whIle specimens lakcn from Gorda Sound, B.V.I. had ,ntemb splash" ofbn,tn 
oran&e-bro wn. Some of Ihls color fade. in museum specimens. 

Tile head and fOOl color i.IW1I .... lhan I~I ofmosICf;ls.isplnn. lurrid, bec-ause 
!he blold ... of dark pigment • ..., mo", thinly dl"ributnl O'· .... IM pillC1" VIIY ..... und 
color. 

The ... dul.r 1«lh ;lJ"t lmall proportlonatc 10 sI..-ll ,,~e ( F!lo 30). The -duple:.'· 
marzjnall«th an: ralher broad. Then:.", no Ct'JItral or lalorall«llI . 

Seven ammals ........ examIned for IlU! conlent: Ih= contaIned Ihe polychaelc 
EUMiu kiM/xorgi. ' .... 0 contaIned I'er"u:rl'ls a"""'JSOMi and one an unidentified 
eun'cid spec'". /'ilsbry<pir~ allJomaadata al!iO feeds on £um~ and l'ermurlS 
and CTtUSupil'tl prlluphocllf' feeds On p",,,,",,. 

One speCImen of Bwchrmll iMtrr3lngala from Wh,1C fby IIad sc'· ... 1 paBsnlt 
lIu,," in ,II mll.lIln. (Fi&- H). 

Protoconch tha~te", Indl("1lte full ("1II"U'" development of th. )·ounl (Fil- 23). 

Cr" nup,ra Swatnson. 1840 
Su.nu. Cra.uid", ... Mc uan, 1971 

T_:;"'-'_~' •• ' ___ ~~·.II}'o 

TI .... ~ ..... ~ ... _ b- C"""";'" "'""" t.o .. , .... !laO 1'1<1. ........... ,.«1 to be ..... ,>at 
,,",y\at.-... It. mi"n~ I"" .,,""_ Iatmol ""'k (I'",.. H~ Tb< ""'010 _ ... fot ,k .. ,u""'nu, _ II< 1 1.0.1.1. 
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ClTWup"o. (CITW'c/IIrl') o.plCQlQ (R«~t, 1845) 
Fi.urt'S 15. 24. II and)7 

r ln.roto,,", """,,'a (0 .. , MS) 11.«,.., I"S; pi, JJ, ~ XIS (h,1«I i. <n(IO In "'" , .. , .. .-
171~) ')11',_ BMNII 111'._ 16.\ ' Onll Ih< 6pJred >11<11 iI in too<! <O<Id ,u.... 

Rangt'. _ l'ucno Rico and the eastern uribbC'an to Vtn~.ucla and Hnsil. 

RttVe dcscrlbed th,s Jp«"ies .. ,thoul l<Xllhty. TM filum:! .penmen IS a nuher 
D'" 1osh1 color fonn of one of III<: common"'] crl5Sispllines In 1"" Caribbean 
The spttles i, fl'ftl""ntly mlSldcnuHnI as SmmspirIJ wilda and CrlJfflJplrD. Jus
Cl"Kens and prob.:!bly appears on mull faunal list.! under lh. laUer name. 

MaIU", CTius/sp"" ""icaUl are larzer than lhe OIajOnty of StriCUJpm. and ha,'( 
... hiper. more loCu\<: spin: than S p .. ;.,flus. T ile poslerior sinus SClr i. flat and 
sh.aUO'oO' m C apiallQ, drtply CORCI'-C in S solIdo. ,,-hOK' seo&f1Ipl"c d,nribution 
;s allopalric:. The SIIIt1(O dttp IUnu. lear ~pa"'lC'lI CrtUJifp"af~ from C. 
apjra/IJ. The former al50 has coarxr •• I"",!".r u,al nbs. Ho"''C'>'ef, )'OU", C 
api{alIJ ,tt..lb.n: quil~ .imll .. r 10 younl SlrJrIIspira p;lxlllw "'lh ,,'hleh Ihey an: 
onen found. 

All ofille Guana Island CraUIspJra apka/a had unIformly dark brown ~ells. 
Tlor head and fOOl of C,ass/splro ap/COla IS l1m.1a:r in lIuopc: and color 10 

SIrKlUPlTO and Ihe majorily of cra"ispinnc lumds. 
Thr raduia hat ""art, finn dupltl maJpnaI _Ih and soft iaten.i ICCIb (FiAS. 

31 and 37). It IS very similar to lilt' radula of CrassuPJra ,urrin.la. 1)'PC:-'P<'Cin 
of the .ubgenus. 

T,,'clve anImals "'en: exam ined for lUI conlents. Nine of these contained poly
chaele ,..,mains offour dilfe,..,nt speeia and two COntaIned unidenllfied iOn mallcr. 
None of th.e Pl"'Y $pecic< " .. ",. UldlKled. UI tlor d,ets of other memhrn of lhe: 
asscm~. 

The: prolncono:h of Cros:sispt,a tJp,roltJ SUUC<U futl capsule de"elopmcni of Ihc 
you ... (Fl" 24). 

Sublnlus Morti/upl,,, Bansch and Rehder. 1939 

1),.. s,.......-DrlIIt. __ 't ••••• c.."no ..... lin 

CraJJlJprrtJ (MoTIIlupITO) p.-iilJp/wroc (Ret'''', 18"') 
FiIU,..,. 16, 25 and J2 

~pI'/l~ 1\..,,,,,. IUS: pl. 21, r... 10. H_)',," 8)'!NH 79.2.16.4J. 9.1 "''''. I)e. 
""b<d ..,_ 'o<all'y 00<1 ",Ill • ...,. m,-. .. fipft 

,.., __ ",.oaa.d IGnor ld5) R«Y<. IJ4Ii. """ El<Ilwaid. Illl. pi. 11. fie. I t 7. I .)1") ..... 
IIMSH 7 •• l6.11. '-'d 1)'111) .... ' I .. OIL r""" S<. ,.""""''- ..... ,_ I'll.,,. .. ,.,&" "'. R~. Kmoo. 11164 II F..- S<. ~ R. Swlft; l ...... = ... "ssp 
11111. &om .... S .. ,ft <01_ ... """"<1ly ... _ . - I' ",_d" __ "' ........ ofItd ...... 
'""'" po.,., , .. 1')"""",,,, .... ~, 

La</tnU pl'/I,,~ T1)on. IIS4 Ill. "'. 27. ft&. ], 111< fit"'" " "'oo," ... ,~ 100<1. 
elm_nil .. h"",IU DoU, 1919' 14. ",. 11. I\a. 3. H __ us..'< '>i l{ilit. 1,6 "''''. Tbc locah'y 

"Gulf ofC."",",ia" \I =- Tbc __ 11'<....-..,1lI ok S""ft ""_ "",I<n.l\ 

-~~ J'I. ___ ",,",,, t _ R~. T ........ 1'l4 n . no."I'O<'I<'_.-...nIyplo«d .. -.,,-... ,_. 
_ "' ....... tt.t ••• Tomb&. It,. 0&0. COfl'O(tly .~)m.-l d". __ .,,'" ,. "..,. 

'-" a.'~md .. ilI", 1._..- Doll, 1919. M<l.N:< in K .. n, 197 l' '101 R.Jf<,<d ,II< r.,1Cm """"'10<01\1) 
C,au;,p.'d l .... O,bsoa-Sm\l~. 1971-'1\. 111< ''''''' .... <0110<1«1.,. lh< o!&hot< ",,.., .. la" 1.1, .. ,<1> 
_,..."-,,, __ "_1<. 
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Ralfgr._ Virain blands, wi"" CaribMan 10 Tobqo and tilt Nc!htrlands An_ 
(,lies. 

C raJSispIrIJ ~IIiJpltlXQ" u~ .... Uy lias a dark brown sbdl, but the .piral co«l •. 
which val)' ,ndividuall)' ,n lh,~kness, may be h&/lter, Sometimes !he po:5icrior 
half orlhe body .. 'horl i. lodulf8Y .... ;Ih Ihe Interior half dark ,",yo 11""..,"er, aU 
the GlWllI bland sp«imrns are bra .... ". Au.1 and wira! OCU]P"'11l' are of «1 .... 1 
.1",Rllb: ... ehanoC1C1" thai Kp;anoLes tht spttia from aU 01,," membns of Ille 

~-. 
C.tnJuPITQ !WIllSp~<Kfl1' is oneo confused wnll C. "'V",,"rIl Ie. B. Adam$, 

184') (nOl Reeve) bUllack. Lite "'ide ebanncled postmo •• inu, Iot'ar . Its ridacd 
prOloronch (F;,. 25) hM nol previously bttn repOrlffi ;n Turridae. It i. similar 
10 1hal oflht muricid BC'n ... RlSOmurex. 

The lind alld fOOl OfC'aJSlSlma prllisplroca", are .imilar ,n shape and color 10 
C. Qf1ICIlIQ. 

TIlt Bdula "'" .I>on. broad duplu ma.p""lt..,th only (F .... 32). 
Tb= Qut of e<&hl indi,-iduab .1I>(Iied ronllil>\'d 111Ift: d,lI"=nl lPeCin of poly. 

chactn rc:.p«tivtly. One worm. PNin"reis OMNU'''';. which is COmmon In lhe 
submale SIImples. i. a lso calCn by Buche",o Imrmrigato and Pdsbry'Jp;ro o/bo
mon</ola. The o!her lwo unidcn.it'icd polycl'lules "'"" nol found in !he lUIS of 
owr mcm~n ohhc ~mbl • . 

The protoconch of CraJ.JisplfQ pellu~ SUUOIS full ea~ule de"clopmen' 
oflhe youn, (F,.. 2S). 

Subfamily WNVLl'PIRINA6 Md..can. 197 J 

T h< wu. of many ,Pt'Ck$ in Ihl'tt offour ~onuJispirinc JCntra Cornprodfll/lo. 
P,IJbrysp"4. and l'IycJ'OOd4 ~mblc C'l'U'isplnne ICnent C4mtodnlJ ... CraJ.Ji
Jpiro (MoniliJPIro). and Inquis/ror onpecu>'eJy ""Ih ,,-hich they are fnqumlly 
found. Bu. lhe zonuh"pirinc rldula approKhc:I the hoUow. roIkd lha~ of the 
lypicalloxO&1oualc tooth c,'en Ihouah aIIt.."h all' atUICIlcd 10 the I1Idula ribbon 
and work o"er alma!! odon,ophoral cartilagc wIthin the buccal ca>'ity (Fip,s. 45 
and S3). 

Genu. PlhbryspifQ Baruch. 19SO 

7)p<5p<cin.-~ ",Uhryi &ructo, t9K/. 

.r1I<b.Dd R.""". 19)9 ~. _ .. ~ ... ,II_Wp<", b- ... , ..... .,.,.p 11101 iDcI.- Iloeo. 
_ ._ M """,.Iu .. .-.II .. moRT <Om!IICIIII __ ... ."...... from ""'" .... c.ri_ lad 

"' .. "'"' ......... ,,","'-" Vn''''' ...... ''. ,...,...- o.wlSpi'" moouIr/<T~ (carpm .... 11)0) ...... 
'fPO·sp«in. MeL<u .-.... ",.".,.,"" .... u.Ia d,-"'" "" ............ ,II _rIO ..... ,II "",IOI/Vi'nt .,.,."'ol_ ..... ~.,_~"' .... _ . 

1M _____ ""' ....... ..-._ ..... "y _.., 1"IlIbrJ ... _ ill .... 
_ Poc.Ior,ANSP IS)SM. ne_ .... ___ .. ""' __ liKe. Met-

ondl_ ....... u.,.ol~"'pjlJ/Jr)iond ''*''u .... it .. "", ,Con __ 
f'. to'! ,., oJdJ4 __ I bdi<,<d., .... ,,_I' ... ", ... tc. 8 . ....,...... """ _ .j>wo.-~l"" 
of .... on.",y >pe<ieL I ..,... tlo'Rk lho, Iloo ..... opec1CI ... d,.UDC1 b,n ..... , Ib<)I .... ~. 

Me ........ •• "_ of .... _ ",...w Wl<hooa«l ...... """"" Pit,bry$r>i'4 pjW>ryl- f' I"}"'" ' .. " f' 
~. 

Prhbrysf'lra Q/bonlDCll/0I0 (OrbIJIIY. 1842) 
Ft&U1l'$ L1. 26 and)J 

__ ~. ()<b;py. l"~ _ C. B. _ ...... I"'. pi. ~ . ..... ,6-11. 1..<eooI_ 
BM NH '''' 10 .. ..... 10.' m ... . 

"/nuOO""", "OiI<J,. C. II. Adam~ IUO: 6 •. 1I<>ko1~pe MCZ I ,~_ 
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_,,; .. m·_"·_ 
,.". • .......... ()mpy. Km.. 1160: 1. 
~,*",_..Jb<J<i"".c.1. Ado .... - KmIo. 'HA, 12." 100 _ ... 5.011<0lI0<1 __ bIy 

>en by Kmoo, /<NSp ,.011, __ l a-n-'I' "",,1'1100<1 _ i","""" ,..~ .. "". 
·~(C~) _olYOrbopy," Yo'eutbulf," M ........ ..., a..... ..... '''~: 111.1"

H.,.., 1.' (18/)'- r ...... """ 10.~ .......,..,ll.obl<. 
"u.""""""~%'. £.1'.. $m.th. 1112: 211. An ~ _ ....... €or p _..........!dt. 

().'b;py-
Dfill", .1"""-",,,,. P'Otbipr """ C. h. "'<10", .. T..,..,... I.U "7, pl. I~ .... I L Ill<>Otf<'ctly 

.......... 'r-ym of DrlIiU. .-Umu<L 
v..11!4 tJI""~. Oobipy, Do1l, 1190' 36. ",-- .. ..-.. 10 .... P\lo« ... of Aon<Ia. "'_ 

..... , R<nn' >pO<i....." ..... _ ill - .. miIu si ... """,- o. P ~ 
,,"-"_ -. C. B. _ .. IUO. CI«>do ODd T,.."... .• t». 361, pi. 19, 1ie.,0 HoIoIype 

ftptodtor ........ WIIe. 

RlJ/IV.-F\(lnw. 10 Guadeloup" . 

..... tae ",bUt pcnphcral nodn. an absence ofbeads on \he t'l'nly $pactd antnior 
spiral thrnd. of I~ body ",-hor! sepanue Pi/.brysp/FII o/bon/Ql'WIIlIU from olh<1' 
~\C1"R Atlantic mcmben ohhe ICnus. 

The head and fOOl wIor and .h.apc of both JPtt~or P,/.br).pira ,n 11K Guano 
lobn<! a_mblall' "'~~ lhe i\l.me In their Cl'lISSlsp,nne rompo.triOII. 

Tbc nodular .celll of PiiJiJryspira albomanUtJla are lonJ('f. and mort hsJItly bu,!! 
man ~orlhe crass,spirine memlxnorlM .~mbl".... They form I sem..:irck 
in anlCrior cron-_uon (Fil- ))). They att not harM<!. 

S'" oul of 12 Ipttim~n. had po1}'cha~le worm. in their lut$. Four had ealen 
Perine,.",! ~ndf',"onl and two had eaten EUTliCf kmber", These common worn,. 
were al"" prey of /lur:hrma and CrasS/spira pellijphocae II Guana 1,land. 

The proloconch of l'ilJbrySp;ra D/bomacuiDID 'UUC'" full cap,ule development 
of lhe youn, (Fil- 26). 

I'IIs1J')'SPlro /nICtX)'noa (Dall. 1883) 
Fllu_ 18, 27 and )4 

? Jhon ... ", ... La ...... k. Illl: llJ. F_ .. "'-r ........ 9:9 .... 23 (.0 _ ...... ~ 
1 n.,,_ .... "-. 1a.D: 61.pI. 23 .... S. T,,,. _Yo MMriu .. "-a .... ~. 
~w ........ _ ...... ".,,,,10.> ........... ...- .. "'" _ ........ ....... "110._ ...... ~- Km!o, I"". I:t. n.: ......... oIduo ___ "" ...... 1 __ 1<rioL 
A _____ "'" R.s-.I\_ (A!'o'Sl' 1)<1"'). ...-ably_ br Km!o, it ..... ' 
10 .... __ 5<._ ..... 

_........", ... [)all. IU). H •• pI. 10. ... ,,,I<>l00.,11< US~M "911. 1,' "' ... Fro. My ....... 
-. n.:""" ................. .s._br ....... .mt_of .... bocIy..-. TlI<_)'II< • 
..- ............ o.u', .... bI..r..d~ .......... dtfi;Innod. 

DrlIIi<lubn.., Inoro<)_ 1)111. T1'fOIl,. IS ... 191.01.. l . .... I. The 6t;ore it florI,..".:L 
001/1'" ~ u.n. Doll. 1190: 36. S ........... " i, did ...... n""lfade wi,h DrlIl"' ..... Dd 
.,_ it>~ ....... _10 ol>t nori<Io I'bocm<, 

Mo",'up,,~ 1.....,.,.""'(OeUJ. ~.f>II M<G.~,y, 19li; 11, 1:> ......... on ........... Ie CoItrn. 
Pan ..... 

0"",,';'" (C".."....lrlll ... ) ~ Do.l\, 1111. w .... k< and Abbo". 1%1 IS. pl. IS .... Q, 
l"IIolrpp<'" ,.,....,.,.... (0eU. IIll~ Rloo, 1975 '36, pi, 01 .... ,n. R.".. .>lm ..... 10 ._, 

lO'S 00 III< _ ..... """ .. . 
c-.u,."'I~ ... )~OoL I .. ,. H~.197S: 111.01..11 . ... 9, -V..,...,..,,,,,,,, 

.. 1-6 ft. ... ...t .... bt<I .. " M_',,,, ~_")'''' Do.l~ Eoner.. Md ,-. 197~. 171 . pi. 20. \It. IS. Soad ..... "'bo .. ~ 

.... , ... _.....-", .... _. _ """" ..... 1<Il ..... ""'f ...... oMt; (ol)SInn,..,.,axrIha 
__ N_ .... lodol ....... ___ ....... _ ............................. _ 
.......... i .... )C __ II<oc<&I_I.,,~"'·'1 ..... _ ...... __ _ 

f'"_ oS ...... '" F..- .1 .... S 
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'oJOm' 06-l1 v...r.m. of ,be ...,..od"",;,< J)",,<m: (~~) lI>e Ir.,.'c .,.. ..... of I).,IIUI <y</", from 
tl>< loft. ........... ~ dlambor, call1'll<'-. s."" .... .--Ie aod allIum ... .- ... ", 11«. 
<Io<>olIy booooIo<IlO """" "'" ~ ""'- (~7) TIto< ... 011_ 0151,.<" .... '" JI'O)tJ/Jws. dono! 
........, «I) ....... or _".t.z; (09) _. or '-"J ; .... ~. (50) ra.. MIl «IIIod .... .-
ole .......... ........, (SII E:a-'< 01 ~ 10 ... ,_ ANSI' Jl«SJ. _ en ... 1;;<"1. -, 
Rarrgi'.-Florida. Gul f of Me~;ro. Canbbean to Panama and Bra.'1. 

Lamarck ,..,f~ 10 11ie non .binomial work of MUller. 1774 for h" Hua:inum 
zrlml and both be and K;e~ ~ded 11><- 5J1<"<"i" ,n the Indian ~an. Kiener'1 
romb,,'auon PlnrrOfom(J zrlml ... :IIS preottUp;M by hrry. 1& 11 for an Indo-West 
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Pacific nuns. As In><' ma>enal IS lackina and doubt SWTOUndS lhe Lamarck· 
KIener name ;t scc:ms 001 10 ICCCPI Oril/ia I~'ma u lhe earlltS\ name for 
thi, mmmon and widely dlSlnbuled western Allanlie \unid. 

Pi/sbry<pi'l1l1!ucoc:yma has the proportionately hilhes, spire and narrowest body 
,,-hart of the "'Mlcfn AUanUe I'dsbtyspi,,,. The brown or blackish shell hu ' .... 0 
rounded ,plrallh~ad. 311M penplltT)' of each .pire whart. These Ire ,,-hile " 'here 
,her <TOSS o'-er the uial sculpture. The "",rals of the amcnOT body ,,-horl In: 
somewhat ~ and thou&h th~ may"" li&hln" brown than 1M I'QI ofllle 'Mil 
I~ are nol. (ontras!,", hpl-on-dark pallcm of P. olbonMla. 1'. ja)''''fJ or l' 
zclJroid.,. WClnkautr. 

The radul. !celh are rather .imilar 10 those of "ds!Jry.plro albomacwlara bUI 
.'" sh&btly Lon~r and ha,-c. "'<:ak barb on lhe disl&1 flanl'" (Fia. 34). Thi. laner 
character "'auld ptao. the spcci" In 1M .u",",us f'l/Jbry'Sp"'Q (Np"plll'pm.) bUI 
unhke thaI colorful eoutnn Pacific &roup, r kuroC)'ma has a ~p, ('OfIS,rin~ 
anal .inus ,,·hen ma,u",. 

Fili~n rdsbryspm, 1n4C«}·ma "..,'" c~arnin«l for But conl(ll,S. Three had (~ 
Oil l'oIydmu ,p., one had? pOlychae,e .p. In ,he fofCIU' and 'he ~'ae ofTe,..,_ 
bellid"" .p. B in ,he rcclum. One fontain~ ""Ii cirri only. The .p«i ... don nOl 
appear 10 compc,e Wlth i,. ro"..:ner or other memt>en of the aS5/:mbL:oac (or food. 

The pro,oconch ,_,5 full <:al»ulc developmen' of 'he )'OlIn, (fi&. 27). 
One .. -capSule ronlainin"h .... <'IP "'115 depO!."~ by I PiW",yspITf. lrucoc)"mll 

(rom en"l Key, Aori<b, on ,hc ,,-,,]1 of an aquarium 2 Of ) May 1%8. The 
Cll»ulc ... a. bl,,,er_lhapcd 2.7 x 2,) mm (F'I- ~ I). TM q;p "..,,.., about 680 "m 
in long ... , d,ame,cr. The CBlS ... c,.., surrounded by atbumin. They did nO, dc"dop, 

l>ijesu,·c Sy$,em 

The "...0: of Smilh (l961a; b and c) and of SlIendall c, at (1973) 'uue-'~ 
tha' (urtbcrcharacltnoftaxonom,c , .a1 .... m.,'" be found in peruofthc dises,ive 
sy"em 0,1>e1 than the radula. For this "'''''1011 [ "oo,...:! ,he voss ana,omy .nd 
acnc",t hisml",y of mcmbers of the Guan. Island as""mhla~. My findin" a", 
summariz...:! ,II Table 6 and Filu",s 38-4~ and j3-j7. 

AU ~iC$ of,he Guana Island ... "mblaac ha,'c a simple, ,ubular, U-shapcd 
,ul Glanlh entmn", "'" paired ~iV1r}' &land. (Fi&. 38 -.) "hleh "'" la~ ,n 
Dnllill cyduJ 11>11 Pj,'rSWPlftJ CQNitJU al>ll "",aU ,n ,he other .tJCClC$, .1>11 a tubular 
oonyolu,e pc"son lIand and muscuL:or bulb (F" .... )8 PI and mb) ,n aU s]>C<"'" 
cx""p' Smc,lJpi,a {XIX,IIl'J. DuClS or ,he5/: Iland. enler,1>e buccal elIyny. DuelS 
from ,he two lobe. of 'he d.,eSlive &land Join '0 rmer 'he stomBeh 'hrouah • 
,,,'&le d""l (Fi,l, 39-41 dd) and a .mall anal II and (Fi ... J8 aa:) en'cn ,h. m:,um 
ncar,1Ie .n .... 'n all $J)«les. The ocsophaa:us (Ot) is a thin_""l1e<l. lonaitu(hnall y 
fold...:! ,ube "",hou'lny s]>C<' .. hud 1100'· ... or spttoahud IJandular amos. En",.., 
prey, or IIl,he ca", of Slncr'SP'ftJ .. "ds of food, ,n finn col\d",on arc .,ol'td In 
,I>c pos,enor ocsophagus ",h,ch forms a pseudocrop (Fi ... 4 1 pc).. 

The "oma~h (F,g._ 39-41 II) is a small. nalTOW, IICIrccl)" d,fferenl1alffi area a, 
,hc U bend ... fthe IU' . A d~ply folded hnin,kads from the oc""phagus'o aleS! 
folde<l pOCket ul>lln th. d""t from,he d,gesll'. lIand. He", ,n,r-s,ed PIl'}, tum. 
dark bf<>,..." and d,,,n'CIIlI,e •. T",'o 10",· '}'phlosole> lead .n'O ,he ,n,,,,,Uno. s.c, 
Iloned material showed ""me d,lIM"enoc ,n .ta,n,,,, of ,he ,",nuln ,n IJand ",,11. 
COIM:Cnl"'...:! .n and no:ar ,he 'yphlosoles in somc ~ bu, my ma,erial "'''' 
hmi,ed and ,he diffo",,",,,, may merely ,nd,cate mo'" Slan'cd or less , ,,Ned 
animals. The Ouler wall of 'he Slomach. arc 'h,nly mus<:lcd ex~P' V"I/ia cydul 
(fi ... )9) and Frn;mort!IJ cu/eXl'mis "he", Ih. watts are ,hick and muscular. Ikoth 
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L~ du.nid ~ abo h.,-c ..... all CK'C'Um (ca) not found In OLhu m~mbers 
of Lhe a~mbl.ae or mflIliontd In lbe hten"u~. But lbr-n: an: no nthn mlljOT 
d,tre",nces. luch .. ' .... 0 dl&eslOve &land ducts (nLcfinla! enher end of the .ypblo. 
50["". a. Smnh found in the crassispirine lfo/'drop/cwra and T'h"""wa and Ceo· 
odag""'lf'J of .he iubfamily Raphnominae. 

The forqul$(Fip. 42-45 and ~J-~5) pro"ide .. -onh,,·hM ':uonom,c c"ataCt(1'I 
beside Ihe <ad .. ] •• Smn" (1%7. ) and S~rid.on CI.1. (197) sl\cr.o"Cd rNjor d.f
fcren<:es belWffn lhe (O,.qUllI of Man"""n •• and Rap/lilom,nae (DaphlKlhnae) 
species SUCh.5 .he dcvelopmelll of. "poscudoproboocis" from the muzzk oftM 
lauer .ubfamily plus 10 .. of It..: radula and poI son liaRd in nne ",nus, Sheridan 
C\ a!. (197 J) found an odoolopho".1 tanilage in lh~" onl)' era.llSpi,;nae SpeCies 
bu. nOI in Manaehm..e. 

All of lhe (jua ... Island Spet'1e5 "'PI'ellenUIII subfamilies a.. •.• nao., Strictisp,. 
nnae, Cocblesptn""", Cr:"s;splnn.l~ and Zonullsptnnae bd: a ··pwtodoprobos.u" 
.lthQU&b tht hpsoflM fal", mOUlllare broad and muKUlar. All 1M Guana rsLand 
s~'" ha,·~ an odonlophoral canllage but il vanes in dl;JJ«' of Ikvelopmenl 
belween Ihe subfamilies. Aillhe Gwma Island SpecIes e",oepl SlriemplrQ P'HIII~f 
ha"e an 0",1 lube (fi,s. 42. 44 and 45 (1) Inlenor 10 Ille bucral mass. 

TIl( odonlnpllore in Dril/jQ (and F~"'mON'Q) and SlrlelUpira '. ""gi.,<. It is 
~uttd ,n s,~e in .11 thrtt of ,he Cl'lIssispinnac and II ' • .almOSl oboolele "",h an 
allendam <tducuon of IIIe openm. ,n'o II>tc buttal canlY and of odonlO""o",1 
mUICULa.ure In IIIe , .... 0 .peei'" of P,1Jbr].3psrQ (f i ... 33). 

At! of IIIe turrid forqulJ slud,ed 10 d~lIe have b«n of animals who ,,,,,,now 
.helr prey whole and pass ;110 Ihe slOmach whole eu:~pl for SmellSpj'Q. AUlurrid 
rna,.;nal radula. Icclh are adapled for prick;", or harpooni", euher .ingly at lilt 
end of1be pruboscis .. in Manac:lunae or in pa'l"$ WIthIn the buttal ca,ily as ,n 
rnOSI of the subfatmhn included m Ih,s sludy. The celllral and IaIC'nll leeth of 
Ihe aa..,nae IPlP the ,,",yo TIley do nOl n .. p or lear.s oho"'n by .. 'hok, untom 
Slpunculids in Ille poslerior oeIQPhaaus. E>.erpt for Strit:IUPlrQ Ihe muscles of Ihe 
OOonlopllo..., and bucral rna., are Ih,n (Ra. 53). They are sulfldem only to prick 
.Irudy inaesled prey inlmdudn. venom bcfore Ihe whole prey i. passed Illrough 
Ihe nerve rinl and Imo Ihe pseudocrop. 

Stn<1l5ptrll P<lX," ..... on .he o.h~r hand, has a h~avy la)",. of .,rcular mU$k> 
around 1M mula and b..., odonlOphorai Clnl\ql:'. TIle odonlop/lOl'll1 reu.ctor 
mU$k (Ra. ~4 or) IS w:ry Illick. Bo,h hi~loIos.ical 1«1'011$ an.d d,ss«uons of lhe 
anllnal s"","' • po .... erful pmeh'"l and pullIn! habn of feedlna. The narrow 
dlameler af Ihe oesophaBu$ and ilS conslricled pa.s.age .lIrougil th~ 0.1 .... e noa 
s"iP"t lhat only paniculale mailer i, inges.ed .nd, in facl. anly fllllmenlS of 
Inlmal mailer .. ..".., found In the lUIS ~nm"'<'d, Lo<.s of the poIson &land and 
muscular bulb IS not surpri<lna. TIle .. SJIIC" .n the ~phahe ca"II) of SrricrupmJ 
I. ocruptcd by !he maM"" odonlO!>hora.l .nd prubo.ci, relraclor mu..-b. 

R~pmd""uan 

The genernl plan af Ihe Tcproducliv. s}'>Iems of aU m.rnbe" af llle a.",mblage 
is SImilar 10 Ihal of Dnllia qJiQ and Smn'1plro p<Jxill .... (Fi,s. 46 and 47). h IS 
I con ....... ·a!IVC plan found in OIher 10 I otIouanS (Terebridae. Mareu •. 1%0 and 
Rudman, 1969; Turndat'. Robonson. 1960 Ind Smllh. 1%1d).s .. ell .. m.1n y 
MOIlISlropodS. 

In tht femaLe S)'.um. lhe O"lr)' (K'Cupi<"$ Ille up aflM spIre .. "h lhe dll<"$l1ve 
Bland. Anteriarly. lll~ ovidlKl lIa. Ihret: ml\.ior "'lIons: the albumin &land (al) Ihe 
1ar&< capsule &land (ep) and, d,stally. a muscular ",,,on of polKh here call<'d Ille 
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muocuJarchambc:. (11K) (,''''"IIloll pou<h'" of Marcus and of Rudman. "&landular 
chambrrH of Robin iOn. "buna copulacrix" ofSm!lh). A .mallio fairly 1:11'1" aland, 
Ih~ seminal ~~I.dc (or) ("'J)I'rm pouc"·· and ··,n~l;ni &land" of Marcus and 
Smi th) is joinWIO the ovid"", Ixl"'"ffn the albumin .nd capsule &lands by a !.hon 
dUCI. S~ IS SIO~ in lhe scm.nal =cplaclc andlor Us duci OVer lonl poriod. 
ofume. Specimens ofOuana Island turrid. i.olaled foro'-n. month had orient", 
~ in the '!em,,,,,1 ~k: and d"tal apaun, Dflbe: dun (Fi" H). 

AU the aboLl! chanCIM'$ art ('QfISl.lnl but the m.,;IlIlooc oflb<: muscu.br cham
ber ""nes from. folded pouch IS laflC' as the <;'lIpsl.dc &land ,n .orne Ten:bndac: 
to I sphincter·llke thIckening in Klmc Turrids. f)rlllia cydw hu Ihi. lauer con
ditIOn. The ~'I oflhe GUllna Island species have. modmudy dCL'dopM pouch 
just postmor 10 Ihe rnu"",lar lips of the "",oPO"'. 

It. nriabk: character i. tht Pf'tS"""" or a~1lC'e of an anttrior ~ sac (Fip. 
46 and 56). This sac '" prnen. in DnllitJ eydltJ. CnUSisplT" pc1/1.Jp1wctu and 
PIIJbry.piTll tJ/00,"6""/tJI6. 11 was nOI found in S,,1CfIlPI'tJ fHlXII/U$. A<'COrdlna 10 
Mar<:us. Rudman. and Smith. who found it In I/lUIU/tJ. Pl'n'ictl(:itJ. and Philbn/ill. 
spenn is stored lIer<: immtdlale1y ancr COpulalion. No sperm was found here in 
my animal. "hlch lIad bttn isolated for ",veral ""ffks before !l«lioninr,. The 
anlenor 5pem1 sac "'.,.5 nOi found In nine ntatllC"l"d and 1"-0 nlphuomld .~ 
,tudltd by Robinson and Smuh. 

The nuJe repro<!UC\lv" 'yllCm prncD.1JI a ~ spen6cally .-ariable cllarac..,rs. 
Thc !b.:lpe of tile penl' in DrrllitJ Q'dla (Ind Fe~lmoqa ""/e.uNa) is broad al Ille 
bltsc Ind tapers 10 Ille lip. II is lalerally ftauened. Tile internal sperm dUCI opens 
as a .imple pOre I. the lip (Fir.. 48). Til .. I)'pe of openinll .. also found In I):rgosplra 
NMtJCI' bullh.o •• peri"" has. uniformly .lender .ounded penis (F". 49). AUlhe 
rut of the Guana Island spcc1" h.o'l' a 'IImdn. roundtd pcni. bultM SpemI duct 
opens throua.h a ~rac ... bk papIlla al the lip (Fip. 47 and SO). 

The resl of lhe male .yslem of Ille Guana Island .~ is 'Imlla. 10 thai of 
Siricti.pml ptlXlllw (Fi,. 4 7) " 'UII the u<:epllon of CrtllS"PITll aplcala " 'here lhe 
vas def .. ",n. (vd) I. convolUle just berm., paninl through Ihe body ""U 10 the 
b:ll'C' ofth .. !)tni , (f-i,. SO). Robinson·, f'lure" show,. ,imilar oond,t,on in 1#/a 
bradtysramD (refcrud la In lhal paper as Mangc/ia). 

Vlrious reproduct"·c rebltd tllarxteTS of lhe Guana bland .umds...., com· 
pared in Table 6. 

Unfonunalely. no <'I&--<OIP'lU~ of lhe GUULa bland lumd a_mbl. "Ttl' 
found. It is presumed Ih.-y.", slmplc blISIcr-ahapr: as in Pllsbryspil'll Inlcocyma 
from Florida (Fi,. Sl). This shape II known In Hfla (ealled Ma"lI"ba) and Phd. 
/No",a (LeboUT. J 934). Dnllia (Knud...,n. (950). C ,assiJp"a and CfJrin(Jt/riliia (prr_ 
oonaJ Ob!;r"·IU(Ml). 

La'Fova ... ..,re found In 0'-',," of /Jrlllia Q'(/'a. SrriCfisplra PtJX,l/us. H..cM",.. 
Inlf'rJIrig(JIa. and f'r'sbr}"SpITD a/OOmocJl/fJl(J St'CIIO""",, in March . Yolk) malenal 
but no o,~ wcre found in a somc,,·lIal .tan-·td ... di'·ldllal of CroniJplra pc1/u. 
ph(JNle scnio""",, lIllie same IImc. I did not ...., "",,Iiontd ovaries of CTD'<SuP"tJ 
apkala or PdsbrJ'JP"a /t'ucacy ma f.om Guana Island. 

I presume II least some part of (lie b~lnl ...,ason of Ihe c"'o Pilsbry-spir(J 
IjlCClCS oolntId"" as JU"cn,l" of tile app«> .. mllely same number of ",'lIori. Ire 
oRen >Ce1ltOl£lher. The "'·0 )'ou", ilKllsof5 .0 Ind 4.8 '" lIoris U>Cd for protoconch 
FiIUI"C!i 26 and 27 ......., coIlcned ... 'ithin a f"", cnlllmrt= of ~h Olher on the 
... mc rock. 

I.hsce1!anwus Cll2111CICR slI<'h as soR-pan color. shape and SI~C a..., compared 
in Table 8. 
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Th= is tmle roIor dilf=~ ucept In Drill/II ()'d, ... llke many olhet-Canbbnln 

and Ea.t~rn P~ificClavin.~. ,II .. DnJ/ia has. ,,'hilt head and fooL. h has !lender 
temacles with dark eye • .." on low pedicle. nul' the basc. The brOild. rectaDIIIlar 
Qutline of Ihe fOOL is koo .. 'o in most lurrid .ubfamihe. eu'''pl Manlcliinae where 
1M foo\ i. onen laJlely lrianlula •. 

The ""'n,dium and mphBd,um ~ comparatively 5maIJer in Ia,.e. opecies and 
IheosphBd1um IS about a.s tho: 1enath Dr,bc ctenid,um (l.n ,prci ... H~ ~ 
• 1-60'lI0). l1>e .... d,ll of !he ce~bfal p,,&ha i. also ro"'''''''''[y co,rd.'"' with .~e. 

A. it i. d,fficul . to measu<C: .1Ies.. soil pans p=i .. ly, no .il"ificance .hould be 
a\tached '0 the ditfe",ncn bel,",'",," the Guann tsland speeies. Ii is sufficienl he", 
10 utabli,h .ppro~imale ratios forromparison wilh """"mbl.le'! from other hal>
iUlu and locahllH. 

Shell dimension. and characten of Ihe Guana Island assembla&<: .'" cornpal't'd 
in Tables 2 and 3. AlthDUgh statisticall y .illnificam dilferenees are shown between 
many of lIM: 'P«les tn Table 4. Ihey are all rllher smaU sped.., belVo"ttn 8 and 
L8 mm in knath with a mean 1en,1II for lIIe a~$embIaF of abo!.ll L I mm ..... 11 
sp«ies ba~ soM 5/ldLs wilh strolll axial ocuJplure. ~ is also CQrlsldcrablc 
unIformity ill IIIe narrow an&!c (29-39'". ~ 33, and. modcra~ MIIIII Dr the SPI", 
(5s-65,"" I 6 L' IS occn in lhe: rlUO; body lertithilolal lenzlh). 

These are shell chanlclen of rBlhC1' unspeClahlCd rock andlor ""nd d ... "lIus 
and may be found in .ttalLow waler (inlertidallO :1 LO m) anem bL.lgC1 of IiYinl 
as ... ..,U.s f",slL Muricidae. COSlcllarilda<:. Columbeilldac:. Fasdolariidae and Mil
ridx. Tbe numben ofli,ina species ",-ilb Ibis shell fonn ba,-e pro"en i,. efficiency, 
On<: wolMkn if u. rqIelilion In Ibe ""rid subfamIlies ohhe Gu.a1Ul I,land a,.em· 
bl • .ttould be \C1TI>ed "coo,"r",","." Probably lhcrr "'"a!I no:ver an~ prruun: 
on tM anc:t'5tn.1 stock for dl~I"JCna. • 

.... pu".hnl challlCler of the Guana I.land a.sembl. is shell 0010 •. All of the 
sp«ies UCCpl Dril/ia q"tiia and Buch,."", illlNJlrigala are predominantly dark 
and lhc dark lips of tbe sbell .pi",' are oonsplCUOIiS ,,-beD they protrude from tbe 
... tllte sand an lhe stabs_ On<: would expect sek<:lion by ~.on hke fi.ttes and 
crabs ap,nSl the dart-shelled indi..,du.als. 
~ ""re numerous pSlropOd..,aullI fishes. mainly lIaf'mw/(m and I/oli
ch~ species (RandaLl. 1961). aroulKlthc lIudy uea_ Howe'·er. mool of Ibex 
occmc.;\ 10 bunl and f~ alanl more nrarly ~nlcal ~81C1' Ihan >IS,,) rock f"l'''' 
or in the soft ""nd betw«n lIIe slabs. Perhaps .hey do nOI exploltlhc th,nty ""nd
eo'-ere<! hOTUanlll slabs ofltoe .umd micro-habitat. 

Thiny,fou. or 51 .. of 74 lI~-tU"" ....,mbcn of Ih .. assembl..,. bad repaIred 
~ 11mb On one or more of 1M three antenor "borl •. Mm. oflllMC TCpalred 
brcal<$ "'" a.""ally oriented alonllhc anlenor side of a rib and do nat in"o"'" 
more than one nb. The b1-.:aks may bc the result of ancmpled tnlb ~3uon 
Ilthou&h crabs .. ·ere nOl commOn in the mIcrohabItat. They do indicate .he Struc
lural ad'·.nta8C ofuial ribs. ThO' damage "'1IS probably limitc.;\ 10 I broken shell 
hp. an K<1d .. nl 111., ",""uld nol threal<"llllM: 5C<"Unl y ofllle anlmll . .... LL III .. lum,b 
in lbe uscmblqr "'" able 10 n:lrac1 lIIeir son parts 10 1M ool"$allla.lfoflM body 
whorl; three or more ribs behind tbe apcnu",. 

Po ... ibly. dark ,h .. lls an: llructUraJJ) stron .... " 'h",h m!&hl. "-lIh lnsened pred
Btor pres.u~ olfsetlh" ad"anlase of cryplic eoloratlon. The h&ht-colored Drillig 
(yi/Ill doct no! produce dark sheLL pilmenl as i. 'he ca'SC with most ~5lcm Atlanlic 
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aoo elI,oem l'ac,fw; dav,n,d •. 8111 th~ other h&lll-roJOt«! member ohhc •• scm· 
blage, B..ch .. ma iml"t!lrig<1111 d\X$ produa dart: pilJIletl"n pOpULluonJ (rom olhcr 
localities. Why docs;, no, do it . , Guana.? 

Protoconch CM.rKlCri of all species of II>e MSCmbla,e SIllIest filII ","!'Sule Ik, 
vclopm.nl of the YOlln&- Tlli. ",.,fiction. Ihe lack of frtt-,wimminl vf\.p:, 1."'8., 
upon 1<'0. now \)eIWffn micropop ulalion. or III .... peciCi couLd e~pt..'" .orne of 
th •• h.U color and lhape v.rialion bUI no1 Ih. R . sons for them. The liplI colored 
Guana bland Bueht""" imerll,;gMu and ,h. dark ones al lkef Island are an 
e •• mpk: or 11K ..,lllively hiah .pi.., of G uana bland SrrJcmpm. pa.<iIIl4 as 
oppOSed 10 Ih. sq\l.lll form front An<'l"da Island. 

A. Ins, some species in ,II ,'1 Ftlcn diiIClI'scd henl do have plank'Cltrophic 
w-. ... , lUUOS1N by pr'Oloconch dlaractcrI: lAd/ill iJN'OfW (Dall . 1919). D. dtJIYUIl 
(S<lwerby, 1834), D rIlU"<Ur'Q (Jl.e..v ... 1845), $tncmpm. " ICrlll" (1lntkin arKI 
Suo .... 19S I). p)"6f)Jpi ra """""" (Dall. I ~I ~). CrtlJSlJp'rtf (O'lWid .. ...,) 1i"1roI0' 
(Sovo~. 18).4). C. (Motu/Up.ra) ".s,num (C. D. Adam •• I84S). I'dJbryJpm> 
mllQTU (So-=by. 1834) or observ~ fttt .• wimmina larvv, C. lelli/iti (E. K.. Jor· 
dan. 1~J6). It "vuld ....,m. tMref,,",. lhal Ittlthotrophlt develop"",nl hn bctn 
selected for in th •• Wlall a""mblaae of cam;von"S.. 

The radulaoe and ~y Spttll"$ orlM Guano I ..... nd lumd asstmblaae have b«r1 
diocus.cd and f"uted on the systema"c stCtion of thi, PlPCr (Fip. 28-37). UK 
of the radula II a characler of ph}'IOICneuc val"" is supporU:d here. There i. 
considerabl( diflb"rncc In the me and shape of the I«:th of 8ucitrmQ mlrrslrigala 
and PIIJbryJp/ralllbomaculala. un",late<! .nails wi lh similar prey. and Ihe simi. 
larity of 1'. albomaculau, and P. lrucocyma t«:th. relate<! snails wIlh dis.imilar 
die ... 

i'n:)" .P<"ci~ found In the IU" of the lunidl and polychull"$ taken from the 
.ubsmlle umpJ~are liste<! in Table 9. All pol rchacl~ ~ye<! upon by more than 
one species of tu<Tid were rommon to st"eral umplcs. 

I ".,.. not able to delerm;ne ,..hctl>cor Drill.a ryd.a fe<! on one or ""'eroll 'p«!1"$ 
of"p"M"Ubd but III ... of the other turrid. wb"", food .... , Mudie<!. had u~n 
more \haft 0'" Ipcci~ of pol)"rlIKle. HO .. ..,ve<. thc Iomlted mllenll al hand 
ougesu. they PIl'Y upon rllher acU'", or !Cdent.ary wornu.. 001 both. BW:/wmD 
IrIur.flrigma and i'l1JIJr)-spm. (llbomllClilllJ". for eumpk. eal act.ve hunulli and 
CTIIWIin& PnTMrt'U and £ .. "kY; P. /~'mD eats Kdent.a'l' dep05il or liller' 
f«:dinl ten:~lIicb. 

The Jf2dual n:dtKtion In .i.e of the odoolOphoral cartl!alC' from Dnllia lOav. 
inK) Ih roUlh CrlUJlJPlftl (Craw,pirinae) 10 PlIJlJryJp;ra (Zonul"ptnnu) i, im· 
portanlto Ihe consoderauon of hi,l.her lilJlonomk cat"lones of TUlTidac. II " not 
difficull to ulnopolatc: a lo~oaI"''''n fon:t.u l similar 10 Ihal of I man,dud or 
Co~..., by tarry;nllhe n:duction of the Pilsbr)"spira t1Irtilaar on lool»ole",-"",,«: 
and limil;n. the entran«: 10 Ihe buccal cavit)" 10 a narrOW $.AC bc)'ond Ihc bend 
of tM radula. Th i •. plus similarity of the hind 8ul. plus simllarny of Ih. basic 
plan of the reproducu,· •• )·stcm and of many shell characlen make Ih. sphnin& 
oflh. fam ily inlO 1 ... ·0: Turri<bc and Mangeli;dac.1$ propose<! by Mom ... n (1966). 
un ... .,"nnle<!. 

Cosct..usIO'" 

Eilbl SpttlU from five lumd subfamlh~ OCOIJIY!he tame wllo"·· ... 1Itn mI· 
crohabtt.al at G ...... Island. T .... o of lhese. Sirlauplra ptUi/l.., and Cnz.msp.rD 
(IfJIC/lla, have ralher SImilar shell,.. Hovo..,ver. Ihe" fOrqlliS an: diSSimIlar. The 
wlls may renc:ct lack ofpr=u,"" for thange 00 I n cmlnemly .u".ble .1Ie11 fann 
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for lhe habitat. Tbt- anImals Ilave adapted Ill .... fmqul' for twO ennrely diffnenl 
methods of fetdma. 

Drill./J C)"d/D feeds on S,punculoidea. SiA of \he other 5e,'tn memto. .. of the 
Isscmbl"", feft! on mONo than one spttla ofpolychacles. The food of one '1'"";'" 
i. not known. Three ,~;cs fttd On one or 11"0 ofille ... me OOmmOn poIyC~IH. 
Two of Ihese. B~hl.'m/J inlers/n'galD and CrlU$iJP.rtJ pdllspltDMI.', are In the 
5ubfamH)" CnlJsispirinae. The third spre ; ... , Pilsllr}'JP"~ ul/xmtacu/IJ/Q. i. in the 
subfamily Zonuli,pirinae. Two c1o'l(I)' ,..,lated .peclC'S do nOl compete for food. 
P. allx»>'IJ('Ui"'1l feed, on Beth'ely CTawlin, .prd .. and 1'. lew:ocy"", feoeds on 
sedenlal}' ,,'<)tms. 

The stupes of radula. ,«th art valu.oblc taJ.onomic Chlractt'f'l nOl unduly .f· 
fecled by diet. Dltfcrent ly IlIaped I~th """"' used by d iswuly ",~'ed snails in 
the capture of lhe tame prey and SImilar ,.."h from ''''0 OOll&encrs captun.d 
di!lerent pOIychulel. 

All opcries of 1M •• sembl. b.a"c an odofotop!>oral o;oan,lqr. It IS mO.l hiahly 
dt,·~loped in Drllllll aoo Stnctrsp",,, and is '"~<Y small ;n Pi/J~"!p'rtI. Further 
ml-uoction orth<: can,~ and associalffi muxles could have prodtottd. f<><quI 
lim,lar to thaI of liM: "1""'- 10xQ&lossans like M a"",]"n.ac. ~ mtffmffioal~ 
(<><qUI ctoatac\en plus "m,lanlin o f &bclls. dianl;'.., and ",produc,,"" sys\Cms 
support pl.a«menl or,n tile ,ubfamilin from C1aviruoe 10 Man ... h;nac and Ra
philOmin,.. in one fam,ly Tum<.\&<. 
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