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l ' . ! i t ; t r r t i l .  , \ t l t . l i t iorral  r r tatcr iu l  ntay s l row thl t  vrr iablc spcr: ics are i r rvolvt : r l
l rcrc. 'J l tc t l istr ibtrt iort l )attcr ls ol t l rc spccics groul)s r iuggcst. th&t thc l)rciclrt
slrcr ics probal: ly lrose fronr f ive wir lcly '  distr ibute<l subl i t toral spccies wlì icl ì ,
rvi th t lre f  ul l  eurergenr:e of the teredinids, survived only in cleePer water. urr-
lrrrtr tnatcly thc fossi l  recorcì is not suf[ icient to prove rhis poirrt  at the prcsenI
t tu l ( : .

I . i t r4trus arc f l r t  t l isal . r ; rc i r l i r rg i r r  I . 'krr i t la.  l .arr t l  t l t :ar i r rg lo l  r r r r , l t . l r ,  l is l r i r rg
, l t t t t l ls ,  at ld t r thcr buik l i r t13 ( 'pcl l t io ls i r rc rapir l ìy t lcst loyi t rg t l rc l r : r r rurr , r r  l .s
arr t l  s tands of  l : roac[  lcaf  t rccs whclc t l rcy l ive.  ' .1 ' ] rc t l ra i r r i r rg ol  r l r t : 'g l r r r l r : r
lrus adclecl nìaterial ly to the uuri lbcr of [ i les wlt idr occur clrr l i rrg r lrc r l ly scirs(,rì .
So far, there appeirrs to be rìot l ì ing in the irnnrccl iatc Í tr ture to lcsscrì r l l t : : t :
r lcstnrct ive lbrces.

NO'I'lis ON Ar\l lilllCl AN H-.1 S7' U I.r1

r . fosrl ,rr l ' .  [ i .  Nfon*rsoN
^ U.S. Nat iurral  N,I i rscurn

(A usln,r<;'t')

l l ' l re gcntrs Hu.slulu irrclurlcs slrccies of ' I 'c lcl l r i r l i rr :  r l rar" l ivc irr t l rc intcrt i t l l l
srtrf-zone of sandy bcuchcs ir tr . l  ihat l-rulrorv uncler t l rc sarrr l  cvclyt irue lr  rvlr\ ,( ì
wal ihes t l ìern out, . iust as d<l the Cotlu. irra clanrs (.1)rrrr l .rr) .  .r \  sc:r lr  tr  l ìr l  t l r t :
i r lent i ty oI  s<rt t tc f ' lot lu la lbrrnr l  l iv i r rg rrcar Vcnr ( l r rz ( l i ty ,  . \ lcx i to lct l  ro i r
t 'cvicrv of t l l Í t t  gr()up. ' l 'hc four krtown .\rnericarr spctics ul l  l l t t .sl t t ln tr l t :  t l i l -
fercnt  i r t  dctai ls of 'shcl l  sculpturc,  radular te{r t l r ,  iuì( l  gcotr4r i r l r l r i r  r l isr l i l rut i , r r r .

.H; lS' fUI. i l  I .Ue7-UOSA l- I incls 1844. " I l r is  cast t ' t ' r t  l )at i l i r .  srr t ' r i r :s rrr rs i l l r rs-
t t ' l tc( l  l )y Kecrr  ( .Sca Shcl ls o[ ' l ' rop.  W. Àrn. ,  l f ] l i t l ,  l ig.  f )d l ) ,  lL is l t . t r , ,n l t : ,1 i r r
the I" l5NÀf col lect iorrs orr ly l ronr ' ( lupc Sarr  l .ucas, l l r j i r  ( i : r l i l i r l r r i i r ;  l l i rzrrurrrr ,
Acapulco, arrd ' l 'chuantepec, J\, lexìco; Pananra, arrt l  5:rn 

' losó, 
I ' t :ar ' l  ls luntls,

l)at lant:r.  Sttch sr:attcrecì local i ty rccorcls ir .r t . l icate u l ;rck of tol l t :r : t . iorr l l r l r . :r '
than l i rnitecl o(:(:urrencc. Ì{o(!rsàr t i6l ,  R^.nd.Wwea Éaen Relo. lCt

IIAST'ULA i l lAItYI.EEAlt l t .  D. l Ìr .rrch Ig65. ' l ' l t is rt tost reccrrr l l ,  t lcs<!r i l ,c, l
American species (Vel iger 7:242, pl .  31,  f ig.  4)  is  krrorvn l ronr ( iu lvcsrorr
lsland, - l 'exas, southward al l  t l re v/ay to Playa ì i l  Ntorlo, sorrt lr  ol.  Vcra ( lr ,uz
City; fronr Alrr jeres Island, Quintana Roo; ancl Ironr r lrc c:rst rrr i lsr oI l ìr i r islr
['Ionduras. Tìdrtrtonr tgrt Ae rh.o rra- Ara.Rrf fatyrl

HASTULÀ Sil I . I-EANti l )eshaycs 1859. ' l 'his terclr l ic l  is rer:olt ler l  ouly
lt 'om Gulf of l \ Icxico sltorc$. I t  has bccn lourrr l  l iv irrg l l rrn 1\ lcxit .o l lelrt : l r ,
l lay Cotrnty,  I i lor idr t ;  west lcross AI:rbarnl : t r r t l  t l re bir l r icr  is l t r r r r ls  o l  l f issìs-
s ippi ,  to Clr i r l rdalcur Is lant l ,  Louis iana; f ronr ( j ; r r r rc lon l ) l r l is l t ,  l . .orr is i : r r r r ,
a long the Texas coast (Pul ley, ' l 'ex. . ]onrn.  Sci . ,  l1)52, p.  l?7,  pì .  3,  l ig.  l0)  ant l
southward to Vera Cruz, l l fexico. ' I ' l re beachcs:rkrng the south slrolc ol ' r l rc
()ulf  of Mexico irr Vera Cruz, Tal lrsr:o, Campeche, arrt l  Yu<:rtau provinccs lr irvt:
r)Ot yet been searclrcd lor llastu,la. noÈrf!oÀ,r 156g Ail.n.l. tltn. *uuùF. p,t1t+

HtlS'TUI.,4 CINEREA l lorn 1778.' I 'his is the Wcsr Irrcl iarr spccics l i r .rr
{ igrrrecl fronr l larbarlos l-ry Lister in 1685. For n:any yr:ars a. l l  rvcsl.cl ' rr  Arlarrr ir '
I ' Iastula were lurrtpcd uutler t l t is nantc beciruse thc specif ic ( l lar;rctcrs () l  i l ìc
groulr were not un(lcrstoocl.  Now we kuow that l , f .  cineren (,\ l .r l rotr, . , \rrr.  Sc;r
Sl te l ls ,  1954, p.266, pl .269) l ives ouly on r ì te easr coasr of  I lor ida,  ù.orn' I ' l lbot
Islantl ,  l ) l rval Cotrrrt) / ,  sol l t . l ìwar(l ;  on t l le sl torcs of thc I l i r l r ;rur:rs, gtr l ;r ,

. [ lmnica, Hisparriola, l)uer'(o l ì i t ;o, St, ' l -hotras, Sr, ( ir .oix, Sr. l ( i rrs, Nrrr is,
Grtat lc loupe, l )our in i r : i r , lJarbar l<-rs,  crcnar la, ' I 'c lbago, i t r r t l  ' l ] i r r i t l ; r r l  I : l r r r r t l . ;
atrt l  ol t  the ccrtrt i r tentaÌ shorcs fronr \ ,Vounta Haulover, Nic4ruglra, sotrr lrrv;rrt l
to Dcvi ls Beacl t ,  ncirr  Colón, I rat taur l ;  CíUt: lgerìa,  CoL-rnrbia;  i1 l ( l  c i rs l . \v iur l  r ) r r
l l r :rzi l i ln sl torcs bctrvccrr (ìoylrr lra, l ,crnarnl-tuco, lrrr<l . [ t :rrr lurcrrr l l t : trr . l r ,  t i0 rrrr l t  r

' l ' l {L- l l  SN,.\ lLS (I-IGUUS) OF CUBA, HISPANIOI.: \ ,  ANI) t ì I .ORID,\

Wrr.r-r,rnr J. Cr-l :xcrr
Alrrseurn of cnrrrpararive Zoology, Hnrvarr l  urr iversiry, cirr:r lrr ir lgc, Afass.

' l  l te gcrrrts l . iguus is I i rnitcr l  in i ts distr iburiotì  to Cìtr l-r :r ,  r Ie Isle o[ ] , i rrcs,
l  l i r ; rarr io l t r ,  ; r r td t l te sort t l tcrn plr t  of  l ' lo l ida.  l t  rangcd orr  the ru;r i r r larr l
ol  sourlrcrrr l ìhrr icl :r  Inrur ncar Ponrpano souf.h to ] ' lor ida City in lrauurrocks
()n t lrr  Nf iarui r idge and the lrarnmocki or rree islan<ls i l r  t l rc l :vcrglades lr .orrr
nort lr  ()f  l ) i rrctresr vruth to r l ìe l l Í ry of l ' lor ida and rvest ro ìr. ,ar Àl ln:o. ' l ' l re
ttott l tertt tr tost rcgrrd is frorrt  Irnrn<lklr lcc whir:h is 34 rrr i lcs s()Lrt lrr i tst ot l  trr t
\ l  1 rrs.

/ . igurrs is rrot-closely rcl i t te( l  to arry bul inroit l  genera rrorv cxist irrg in Ce nrral
,rr Sottt . l t  Atncrir:a. Tlte trearest appears to lre the genus Colorrrr i r f  rrr:r t l r t :r ' rr
Sriut l t  Anreri t ;r .  l iverr here the gap berween thc tìvo gelrcra is largc i l r  r l rel l
rrrolplrology, size, aud type of colorat ion. T'he occurrcrrcc ol . I- igurs i1 l ì lor ir l :r
i r  ; :robably duer to hurr icanes rvbich transported theur lrorn i luba an4 lrave
sincc been responsible for their dispersal ihrouglrout thc islarrr ls in utosr ol
t l re Everglacles.

Crl lol  pit trertt  alone indicates t l ìat there l tave been probably irr least t l rrcc
separate irrtrocluctiorisi the lascialus solidus group rvhich ilolv occurs on ilrc
l .r irvcr Kcys lronr l l ig Pirre"Kcy ro Key wesr,-theiasciutu; i  l ignronritae gr.*u1t
rrf  l -orver j \ latecurnbe and Lignumvitae Keys, ancl last ly t l re ]ascicfrr.r  ro#i lru, l
group which occurs on Key Vaca, upper l \ tatecumrrc ic, Èl l iotts l(ey and ;r l l
, l  the.sorrthern r ip of Florida. 1'ypical I- .  lascirt tus fast intrts is l imitcr l  ro
Orrha, in Àlaranzas aud FIabúna l r ror l i r rces.

. 
' l lrr- :rrlrc'r rrf r-rguui i ', i;i;ril;, i; ,.in,ir"ty rc(.crr. ..\ct.rrlirrg r. Il, .\.

l)aly (193.1, Changing \Vorkl of the k:e Agc, p. 175) rhe Pririess ;\nne
rrf tLine rcnace rvas {orrned in the thirt l  Wiscorrsin Interglacial staqe. At rhis
r imt: thc eustal ic ocean level wls sorne l3 feet rr ighcr t i ran ui prlr .n,,  upi-
corrr ir t :nral seas woulct have covercd al l  of sourhérn Flor: icla aira or course,
rrtrtcl l  of the Presetl t  cotstal areas rs'rvel l .  ' I ' l ' r is rvould inrl ícare th&t the pt.esetìr
lroPulat ions_of- l igurrs in^Florida had ihcir origin in late pleistocene, possibly
on11, since rhe last 100,000 years,

l- ierrus feed on l ichens rvhir:h grorv on t l ìc bark of trces. ou snìooth bîr.k
tr ct:s t l tcir  fceding tracks catt be- trst:d as :r t  l rrc lor lrrkl i t ionl l  l rrrnt irrg, l) i rr t i (  u-
larly rvherc there are vines rrn<ler rvhich t lrey t: i rn lr icle.

.  
( iuLrrar i r rn is app;rrcrr t ly  r ron-selccr ivt . , , ,  t i , " , . "  urrrsI  l lc  l i t t le ocular.prcr l r r -

t iorr.  ' l -his aPPears to,be rrue f.r  r lce snai lr  r lrc rvorlcl  over, l)art iculà; ly on
irtsrt lar lreas. Color fortt ts i t t  l ì lor ida rarrge lronr whitc 1o ì lr .orvnish t l l lck
rr  i r l r  r r rosr of  t l re lcrnainirr l ;  to l l ls  l ) rcserì t .  ( i r ìor .  p i r r tcr . ls  cxisI  as a waslr  of
:o l i r l  to lor  or  as s l r i ra l  l latrds,  axial  streaks, or i r r  t :ornbini t t iot ìs of  thesc r l t rce
I \ lxs.
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\ { )ur l r  r ' l  S:rrrror,5:rrr  l ' ; r r r l<-r .  ' l  l rc r 'x t .c l l t 'nt  stu( l }  l r1 t l r t '  l ) rs,  t r farct ts [ ì3o1. Frr . .

l : i1. ,  ( l r r : r r .  Lt  u. ,  IJrr i r ' .  S.  l ' ; l rLr ,  r r t - r .  ! t i (1,  l , tx thtg1'r to.  ?3,  l l ) { i0]  has shorvrt  th i r t

!1.  r t r t r r t t  l )ar i r lvz( :s \ ! i t l t  i ts  1:oisotr  t ( : ( : t l t  í ì r Ìd t l tet t  stv l l lorvs wl ìo lc,  st l l î l l

I 'o l r '< l r rct t - '  1\ ,o lnrs of  t  l te Iarni l ics Sl t ioni t luc al t l  O1-r l rc l i i t lac.
' l l rc rr rcr l r l rp i r rg locul í ty rc(of( ls fot  f l .  sul l rnnn unr l  l / .  t ì tut ] r t l (eue tc l l  ar t

i r r r , . r ' rst ì r rg str t ry.  I r r  nc;rr ly cvcly t ì , î t l re l inB [rr l t t  t ì rc ' l 'cx: is t t l ts t ,  at t t ì  f rot t ' t

l rc;r f  t l rc c i t l ,o l  \ /c la (h ' r rz,  t l icsc t . l \ 'o forr ìs \v( Ì r 'c  l ( )u l ì ( l  l iv i r rg iu t l ìc  síul lc or

; r t l j i r tcnr s i r r rc ls,  an<l  so were ustral ly le l ' t  as rnixct l  s i r rn l r lcs i r t  nrusct t t t t : t l t t l

l ) r  i \  i r l . (  r  o l lc t : t inns.  ' I ' l rc s l rc l l  b( .uì l ) t r r rc scl)anrtcs thc t rvo i rs r ipccics;  t t lot)) leeu(

torr i l i l t ' tc l1 ' l : rcks r l re s l l inr l  rorvs of  p i ts (prrnr: t rc)  so ( : \ ' i ( lcr ì t  on thc s l rc l ls  o{ '

; r t l l t . t r t r t .  ' f ' l rcsc t \ \ ,o s l )ccics nrty l ivc tot ì ( : thcl  t r ' i t l rout  t l i lc t . t  contPct i t iorr .  I lc-
( ; r r . r5( ' t l re l r t ,pot lcrur ic (1;oisorr)  teet l ì  of  rnaryleei le iuc ol ì ly  onc- l ì )ut ' l l r  thc s izt :
, r f  l l r , rst  of  . ra/ /cr t r ta,  \ \ 'e assuuìe thcy arc prt : r l l tots ()r ì  ( l i l l ( ì l ' . .u l  l t rut l - l r r t i t t l t ls

i r r  t l ru sarrrc sarrds.
l ) r ' .  l forr isorr  i l lust l l tecl  h is ta lk ' rv i t ì r  kor l lc l t r 'o l ì rc s l i ( lcs of  t l rc Ior t r^,{r lcr i -

(  lur  5 l ) r ' (  i rs,  , r f  t l tc  ur icroscopic sculpturc r : f  t l rc shcl ls ol  crr t -h,  unr l  o l  t l rc r ' : r r luìa
( l r r , l r t r r lc l rn ic- t teedle poison teeth) of  n l : r . t \ t l (eu()  sal l t t t t tu,  urr t l  r - í r r r i r :n.  ( ) i  p i r r ' -
I i t r r l ; r l  int t ' rcst  r ras thc s l ic lc shorviug t l rc "blorrc lc"  ant l  " l r r r rnr- . t te"  r 'o lor 'ph:rscs
t t [  t r i , t t l ' l r r i le (al l  rvhi te '  to very dark purpl ish shcì ls)  t l rat  \verc col lcct t :d rv i t l r
r l r t '  gr ' : ry ish sal le i lnu in the saur l  oI  onc ' I 'exls beacl i .

COLLEC'I-ING \ l ì : .XIC.{N I l l l isFl\V'\ ' I ' l i l {  l \ l  LJSSI: l .S

.Josrrrr  l ! .  È.  AIonnrsoN
II .S.  Nat ionl l  r \ luscurn

(r\ us rn,rc'r)

. \ t  the inyi tat ion of  l ) r .  Salas,  t l re 1) i rector,  ancl  ot l r t : r  scierr t isrs ol  rhe I r r"
st i tule of Geology o[ the lJnivt 'r 's i ty o[ ì \ lexico, I  spcnt. Novcrnl;cr lrr t l  I)eceur.
l . lcr of ì966 in southern I\{exico.

' l 'he freshrvater mussel f :urrra of l \ fexico inelurtcs rrrcrrr lrers of t l rrcc I tnri l icsl
-f l te South American Àf U"' fÈI.IDAIi (NlYClìTOl' !Ol)I l)r \ l :)  arc r 'cprcserrtcr l

l ry t l rc l i rrger smootlì  shel ls oI r l lc [ : ìroup of Atrot lonti lcs (Pntulnriu) gluut:n
l . i t r r : rLck 1819, l iv ing as f : r r  t ror th as 1\ l lzat l in;  l ty  t l re snral lcr ,  r larkr l  colore( l
I t t r t r l r t t r l i les (Ewyttnodon\ batnbouseunrrn Àlorelct  ì t l5 l ,  I lotu thc l . lsurrr ; r<: i r r tu

l{ ivt:r '  sy'stenr; and b1, . ' lnodonli te.t  ( I iw'yuttodort) tyl i t t t l t  ucett l - ,ca 1838, frorrr
thc .\ lvarado sy$tent sourlì  of.  thc City ol Vcra Cnrz.

' l  hc tnre fanr i ly  tJNIONII) . \ l ì  (subfanr i ly ; \NOl)ON' l ' IN. \ I r ì )  i r rc lut lcs ouly
slrct ies ol ,4nodontu in .Nf exir:o. . .1rtotktntu, s.s. is rvel l  represcntt:<l i rr  the
l):rci [ ic River s1'stc"rrrs; in the I{ igh l) lateau ol I Iexico l ' ty ; !notlonto i tnpurn
Sry l t l29, arrd i ts rclat ivers; rrn<l in thc l{ ío Grande (Rí,r l ìr i rvo) l ty l t t t tr) , t tru
Lc;r 1857. ,4ttodonta ( l ' r 'gruiorlorr) elobosa Lel l8{ì,  is orre o{ the largest o[
\ lcx i rarr  ruussels.  I t ,  or  thc sub-spccies Iurulenla lúorclet  l8 lg,  was r i rke rr  a l ivc
Irorrr  : r  r r rucl- l )ot tor .n l )asnr le 1;ond near Vi l l l  Hclnrosa, ' l 'abasco; i ts gloclr id ia
i l t( '  l i () \ \ '  on recort l .

' l ' l ic  l ; r r r r i ly  ANlI l l - l lMI l ) . \ I i  (suL{ lnr i ly . \Àf l ì l . I iNI lN.\ I )  (o l tcrr  r : l Ì lc t l
( . l rr lr l rLrl idae, subfarrr i ly Qu:rr lruì inae) irrclut lcs urarr l '  enrleuric species clest:r iberl
l r r r t r t  l \ l t 'x i to.  Quadnt lu,  s.s.  is  t 'epre:crr tcr lorr ly i r r  Lhr:  I l ío Cirarrdc ( l { i t t  I ì r ' : rvo)
\) '5t(  l r r  l r \ '  ot t t  i l rvut{  spt t : ic>,  ( !uut l tu lu t ( )u. :h iuìru I"c l r  l l l { ì0.  ( )ur  I i r rn i l i l r l

"rvaslr . f ro; t r t l , "  , \ legnl t t t r t t i t tJ  g igr l t i t . in l l t r r t t ts l t l !3,  r ; tngcs \ r , r r l l r \ ! i r ì r l  i r t t , r  l ! r r '

l l í r r  Clr i r r r r fc ( l ì . ío Rravo) systc l l t ;  A ' [ .  r r ichl in iunrr  l -c i t  lSl l '1,  i r  l l r r t t t  l ' , t t t t t t t t

arr t f /<rr . . \ lvumrlo sysr.cr ì ìs;  AL digi tutu Nlorcìct  l [J5] ,  rv l rs t t r t t t t t t l  i l r , r r i  t l t t '

t ls t r rnal i r r ta.  l iUi . l ) l io oPi lcald.  Crosse k l i isc l t t : r  l8Í13 was l ; tkt : r t  r t i iv t  rv i t l r  g lu.

dr i t l i r  i r r  Dct:c l r 'her in t .akr:  ( ìaterrraco. I r  appci t rs t r :  bclot tg to t ì tc l i t t r t t l r  r i I

I ì l l i l t t io buch. l t :y i  t ,c:r  l t ì . t3,  so l l ; rut t lat t t  i r t  t l te ì i lkcs ol  l i l r r t i t ì r r .  ' l ' l r , :  t l t r : t lv

fc l i r tC( l  l l t t ryt tu i t t ,s,  pet ; t r l i l l ly  bcir<lct l  ovcr 'a l l  oI  l )xr t  of  t l rc s l r t ' l l ,  t r r ; r l  i r r ( l i r { l t :

t l i f fcrcrr t  spet: . ics i r r  cvery. \ t l i r r t t ic  t ' iver syst t : l i  o l  l \ ' lexi t .o.  Ottc l t : t t t : r l , '  / l r r t )

r ra i r rs spcr: iurcn u,as r :o l lcctccl  l rour the tJsLrrrr ; ic in(a systct t t ,  rv i t l t  gh, t l r i r l i r r  i r r

the outcr gi l ls  iu l )cr :cnt l tcr .

l \ . Ienr l rcrs of  thc gcrrus Cyr lot tu i t t . t  rvcrr :  statct I  l iy  ìs luc l , t ; t  i t t  l l ] l i { )  t r r  ! r t :

re lxt iycs ot .  I i l lùpt io.  C, colorudtnsis Lca I85t l ,  \vus t r t t t rct l  lLot t t  t l t t :  (  l r lut : i t lo

l { ivc l  of ' l 'cxrs.  Iu ol l rer  ' ' l 'exas l ivcrs,  i r rc l r r t l i r rg ì l i r t  ( i t ; r r r r l t :  ( l { í r r  l l r ' ; rvo),

t t rc lc is r i  sprr : ics rrrrrrcd grut tdcrts is Conr i t i l  l135l"r  ( - -  btr l tnt l icr i  l . r ' : r  l f l i i?) .
' l ' l rc  ì , r r r r r rcrr  systcul  ì ì l is  C. lut t t l t icot : t t r i . r  [ . r :a l f l38,  rv l r i lc  t ì ìc. \ lv : t t ; t t l i ,  t r ' : t l r : ts

sotr t l r  t r [  \ /cru ( l ruz ] tarbor C. leconntensis l -cr  IB'1 l .  ( ly l lorroi i t . l  I t t t t :st ' l t  
' t t , ry

:r lso l r ; r r ,c a s l r r l r t  l r rcct l i r rg scason iu t ì re ct-rol  lv i t r tct ' t t rot t t l ts ,  l ts  tLr : r t t t t t :  u l

t l r t :  , ì lcgalr . r t l ios anr. l  thc El l i l t t í r . ,  o[  ] .akc C;t t<: t t t i i t : r i .
' l 'hc sghlurui ly L; \ l f , f l )SILINAIì  is  rc l r rcsctr tdt l  i l t  t l rc I { ío ( . l r ' ; r r r r l t ' ( l l i t r

I l ravo) by s l )eeics of  t l re gencra' foxolusnr i t , ' l ' rurrc i l l t r ,  i r t r ( ì  , l . r t / / r1 l r r / i r ' ! ,  5.s

,4r: l i r rot t t t iu. t  ancl  f ) isr ;otrair l . r  a l 'e x l r lor ìg t l te l r : rv gl t ru l )s ì iv i r rg;  i r r  l l t t ;  t r ' ; t t t ' ts  l t r

t l tc  sotr th r lxr t  l r : rvc bt :crr  provcrr  l . , l r rnpsi l i r r t : ,  rv i t l r  st 'xrrrr l ly  r l i r r torpìr i r  r l r , ' l l t .

l r t rc l tyr tu iu.s . rp l rer t iop: ; is  rv i t .h . :out :err l r ic : r l ly  r ì t lgct l  sìr t : l ls ,  ; t t t t ì  t l t t :  r t t r t t , , l ! r

s l re l lcr l  i \ I t :sunaius expl icatus NIorClct  I  B' t9,  l r l ro l rc l l , t t l i  l t t : t  r '  l ts  l r t t l t  t t t i t

l \ ' f  cx ic i r t r  l - l t t t tpsi l  i t t ; tc .
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, ' \x t ' t tut t  S.  l l f  tnnul  . rNo -J 
rrr  r t rs - \ .  I ' r tst ; , rv

t l .  S.  l l t r rc l r t r  o l .  Cortrrr tcrc ia l  I ì is l rc l ics ì l io logic:r  l  [ , : r i ) r ) r ' i t t ( ) l  ) ' ,
Oxford,  À, fary larr t [ ,  ant l  Woot. ls l l r - r lc ,  Àf  l tss;r t ] l r t ls t l l ls

(Ausrrac t )

Grotvth r l tcs oI  l r lu l t  scal . lops,  based on shcl l  arr t t t t l i ,  h:rvc l rcct t  ( l ( ] tct  nr i r lu( l

r r r r r l  r ' : i l i t l : r t t : t l  l )y tagging ( l \ lcrr i l l ,  I 'osgay, ant l  Nic l ry lU( i t ì ) .  l i i r tg (  orrrrr)  ( ; r r ì

111t l )c appl ic<.1 l t t t t r 'cvcr,  to s<al lo1-rs snt ; r l lc t '  th l l r  5()  t ì t t t t  r i t l t r :  t l l t :  r  i r r ; i r ,  i l

l ) rcs( i l t t ,  i r r t .1;or l r ly  r l t : l i r rccl .  Al lparent ly,  tct togrr i r i t l r lc  t i r tgs l t t t r  l i t \1.  l r ) r r r r ( : ( l

at  sexual  j ì t l t tur i ty- i ì l )out  50 utDr.  lVì ten scxr l í r l  l - r roclr t t : ts,  rv l r i t  l t  t r t l r l lc  u l )  r ) t tc-

t l r i r r l  o l .  t l re l rody rvcíght,  t lcvelop dur ing latc wl ' l l te l '  at t t l  t r l r r  ly  s1.rr i t rT, ,  qr() \vt l r

proccsscs : r re possi l l ly  d ivertccl  to lvart ls gonar la l  dcvcloprtrr ' r r t .  ' l  l tc  r r ' ' r t ì t i t rg

slowr:r  grou,th fo l  t l re lc lnai l ì i l Ìg bot ly ant l  s l r t : l l  o[  t l te urt i tn;r l  l r t r t r i r t r t ' r  ; r  t  i t r r ; .

Nlc i r r r  s izcs of  juveni lc sea sr:al lo l :s l ror t )  r r t tur i ì l  l ra l l i ruts r ; t r  t ì tc ( i ( ( ' i tn , , { r t '

tonr wcl 'e {orrr l i i r rcd r .v i th those l ron'r  t tavip;at iot t  btroys í ì t  v i r r i ( ) r ls  t i t t r t ' :  r i l  t l t t

year ' .  Clorvt l r  r l l r t l r  rvclc l r r ruìyzct Ì  { rorn 4t  c() l lect ior ìs ol  sru; tL l  s( i t l l , ) , ) \  \ \ r r r t l r

l ivcr ì  i r r r r l  f l r ( , r r ' ( r r r  l r r roys rrP to l iJ  utort t . l ts .  Sint ;e l . r t lo1,s:rrr  ( )n )r . r r i , ' r '  { r t t

knolvn per iocìs t l l ' l i t t tc  ( lv fcn' i l l  l ! )65),  ar td t l tc  seasott  t t i  r1r ; t t r ' t t i t tg , '  k , i , r t t t '

( l )osgay:tr t t l  Nor:u:ut  l9f i8) ,  infr i r rut t ior Ì  o l r  l tgc is lc l i i i l r ìc.  Sr ' t l l , , r , ' ! r , , t r r

lnrol ,s gtcrv,  on [ l r t :  i rveta!{c,  a l ro l r t  5 t t r tn i t r  l i  t t tc i t t t l ts ,  : t l rout  l !  t r t r t  t t t  I  i ' . r t .
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