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�·�;�r�l�l�l�~� In ('0\ C'f �d�t�u�j�n�~� the- tJ;,y. They :lC1 
:Ii' dr .. uu:rs \\ hrn �I�h�l�'�~�'� tVlne' "ron:ln ani· 
n,,1, �,�,�~�'� �~� �l�o�U�"�~�r� .. in 1I.,d ilf �t�"�'�~�n�;�n�g� Of 
"lorn. fi,h.l"·rh .• p'., mor .• �~� ,.1. swims 
into thr C'u.'viC1' Wlll'ft tllt\ h.lvt found 
'''rlw, Tht, will cr.I\,1 r .• imll)' 'o".r th. 
C"nfJl r O,IUidr IlIr(;\C\' 01 the :mim.1I, 

dr.ning .w.) .vrry'''in; rtmo,'"uk. in· 
dud,"!: dtra)'in; lissue, A Inbst.r �t�h�~�t� 
h .. lx-tn worL,d o".r by �~� ltom o( thn, 
shrimps ('Omes nlll wilh A d •• n shen: a 
hum.n d" .,, h3nd will f,tt'ivt tht 13m, 
treAlm,n!. rimes do not .... m to 1M­
�b�n�l�h�~�r�.�.�J� by Ihest rough att.ntion •• al. 

d.ouoh ,Ih. mor,) �m�~�)� 0«,,.;on3Ih i,'rlc 
ill �h�t�~�d� AS jf �a�n�"�o�y�~�.� . 

In 10m' COlU ihe shrimps m,\ .l1Ier 
th, mnulh of Iiv- mo,,)' 10 �~�.�,� ;, Pol,.,. 

.• ilts Ihrr •. bUI MI '\lthuu, m', ,h.' 
lIomA.h, or mo,,)'s hAVt ,,,lol.cl • ,<>n. 
lidtr .. bl. numIM-, of th.i. shromp' In 

SP017EO �G�O�.�~�T�F�l�S�B� ''' .. �~�d�.�"�.� •••• ",.r.l.,.,1 It boll 101M 
..... U., Sp.nl.b ho,fi.h. Th. ho,6.b 10 found i. 1M "orica' �~�'�l�f�r�o� 

from 8,,.lilll. arttl n.rld, ,. IU •• , J.n,i, •. in ,ht CuH of Mf\.;to 
and arolni Att.Dtion IDd St. Br',n.. it'ltte'. in the �~�U�I�~� ."II.nue • 

CAIIIB.\LDI rH .. ".,\,pop. ,.&i,.oclal ., lOp hoI", 11 .. 1f., In ••• 
,.., ... 1 •• ,1. "hilt brln, e1un •• loy ... �~�o�'�h� •• Th. 1.11." �~� hi,h 
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i. fount! ift t,mrtr.ttt .. ·.1',.· 'ro,. un.,.' C;1ilorni2 to ,."n· 
�t�r�~�l� Lo .. " Ca'ifornia. rlUft, ilion Ih.u\ • doatn ,,,Hit' of F..h. 
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""ntr;ht. thr tr0rm: .. l cJt".tni"~ 1humr". 
.. II or Ihtm mo •• utlu'h-tl~- 'l"'0I,I".1I 
... d,·on,·II. sum /0 h,'-e Iht sam. im, 
munlly from pr.dolion .• , Ih. tropl.al 
tI •• nm!: ~Ih.,_ Wilh Ihei, b,ighl colol1. 
th.i, Ihl'<l IIlliollJ And Iheir .I.bo,.,. 

. di.I"'~- Mh.vlor. Ih.y A'. pl.lnl~- .d".,. 

Ii .. -<l III Ih. ",mmunil)' ~. clt·.n.T> onel 
.III,.rl hO.I, ,olh., Ih .• n p,t'd.IOrs. 11 .. 
•• II~· 10 v;,u.liu the tvolu'ion.l')' r"lh 
h whirh Ih. mo,. compl .. clunmll 
'~-mbiosis m.~· h.,·. d"'eloped I,om th. 
iml"'rf.Cf cl.ane.,holl ttl.,lionship"u.h 
a, Ih.1 01 Ihe Cllilornia ,h,imp. 

In Ih,,"mmt" of 19H. in Ih. Cull uf 
Colifomi. n •• r C .... ,m.s. I nul.d Ih.'1 
.k.ninll behavior ,pl"'"ed 10 I>< mn, 
IItn".It'd ., _k~' po.n": nch po,nl 
"·u m.nnrd by Iwo bull.'S~ ~,h .nd 
on •• ngtl~sh. r .Slum.d Ih.1 Ib, COn. 
IItnl •• tion of olh., &ShH "0,. I,cm ,h. 

Jl"\'L'iILE CILH A!'ICnnSB ,,. ....... ,,,,,,",.......,, 11 ",b, 
OJuD. ntftoal pl ... it .. Ir ••• 1>< taU.f. hr J •• k .Car ........... ,. 

101 •• lilt ' •• 11. .. I •• tbar .In .... tbe SplDI.h 1I •• fi,h. Thi. 
,1I0.0",.pb .D4 til ..... 1 ••• ppo.it. pl,' • .,. _.d. b,.b. IUlbo •. 

-cr.tA"'!'iC ST.l.TIO!<.- ron,lIt1n, ., I .ponlt IIi,A, .r .. ,,-i.h 
.".,.U. lui I'rOlu6cront'''' 'lU1'ound.ct., ,v,tI. ,n.'" It mann •• 

b .... ju,"tl"lil. IrtJ anl,Hhh. n.. lI,tIOn. loutH. oft' ~t" Pnn-j .. 
d,nt, 1.b,u' In tht B,hllnu. ,,·at pfrtlto,raph.tclla)· the author·, "" ifl' • 
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I,.ct Ih.1 Ih ••• poinll con.lilul. 1M in· 
'.n,·tlion uf 110. (~mmunilirs of 6.,," 
on .. rh ,id •. In l!iSS ~.nd.n, report in, 
On hi! rtucl~. 01 Iht· ~lrJninll "ToUe, in 
tI •• S.'>(1rl~· lsl.nd •. ob •• .."rd lhol &.h" 
c.m. Irom roml""li".ly Ion; dmaneft 
In Ih. SOf •• ncrul'i.d b~ th. draM", not 
just/rom Ih. imm.cI.a" communi~·. The 
p.o.."on bro,h ... m.d. lhe ........ obln. 
'·.Iion .n 110. B.h.m ... rrporlinll lhol 
I h. d •• n." congreg." in ~J;UI .. ".Jr_ 
in, 'W.ons" In tho cor.J r .. 1s .nd .U,act 
10011 nshe. /rom I.rs. a,e ... 

Sub •• qu.nt Iludie. loa", eOnsnnrd 
the.e obsrrv.tionl. Tbe "WOUI 

Iprei .. 01 .I •• ning fi.h and .hrimp I.nd 
to clulle, in parti~ular ecoJogicallitua. 
tion. at conI hud., d'pft .. io .. ill !he 

bouom. Ihll' .Trc~.g. or lhe rd~. of 
ldl' bed •. Their I'"sent-e in Ih ... louli­
Iw. anIOunl. in !:lUI p.:>rt for 1M lar,e 
.. ltmblages or othe, IlIh .. ·Ih.I .,e 10 

r,eljlM'Dtly If't'n Ihe.e. Evrn I Imall 
rlr.niDg .t.tiun in Ih. 1101'1" m~~' proc. 
e .... Lvgr numbe, 01 Ii.h in Ih. eoune 
or I clo~. J $a" up 10 300 /ish ,I .. nrd I' on .... bon in Ihr 8.h.m.1I du.ing one 
I .. ·ho.., d3ybGhl pe,iod. Som. 01 Ihe 
Ss,," pus hom lI.lion 10 Ilalion and 
ftlUt'D .iUI~· lim •• du,in!: Ih. day. those 
tNt rouId be identified b\' ,·bibl. m.,"'. 
,lIch • inltcllon spots: ,etumod cloy 
aller day .1 reJ;Ular lime inl."·4". AI. 
logrtt.rr It Iftmed that mony of the 
lish" ~nt :as .mum lim. al cleaning 
IlaliollS a. they did in feedin!;. 

AI mnlog ,I.lion. inhabited by thou-

• -. 

.. nd, of dc.,ninG o·',.nnrns. d •. ,"",. 

.ymlJlDStS must ;.ssumr Gft;lt numtt~ 

.... 1 signifit.n.... in dO'rrm,nIllC' 'ho 
djl1rjbuhon :and C'OHC"tnfr.1tion of m •. 
rillt' pol'ulatton.. In m, 0f'""un. " 
II th. pr ... n.... 01 ,h. ..;,"'". ,".c 
th. hlp ~.th 11>", bran; •• r.t d,,;->. 
"'01" co.II.1 and pei,>" n,h •• Ir.,:.." 
to Iht .dS' 01 the L.lp b.d. 0" ".< 
C~1i(omia coast. Most t'OnttrHr..!". s 
01 ,eel /ish", m.} •• m,l~rh b, ,,',0," 
stood to be dunan. SU!!O", Cl" '.,: 
I\Tnbio.is ,.·ould ,h ••• lo,. ,eN'cnl fc', 
the t.ilten~ of such \\tli-i.~,:'.\~, 
Calilomia .port·fishjn~ ~'ou,ci. " let 

rocl'r poinu 01 S.nta CJlJlani .Is:.,," 
the a, .. ' .,ound Ih. sUlll,n ,;.~ 

VoliDnt oil' th. shorr of C","!.... !r.~ 
La Jolla ktlp beds alld ,.b". ... "nt 

BLACKS~IITHS IN CIIOt'P _.hln, '0 Itt .Jun.d It, • ,In,l. 
H~otil. ("'tid" ~IA ill "uri, IsOfiJONoI po.ilion .r ,j,II, nn,," 

'''lImt .ariou. po,hionl. Thii phOlO,rlph ~It. m:.dt b, fh.ltl,.. 
H TUfnC'r of the Stile or c..JUorni~ Dcpulmtnt tlJ rhh :lnJ G.·"I", 



... II,,"nn ~n.J Ih. c;."on,do I".nd •. 
TI ....... 1,!"nr ... J.13110n, or !:oUrlr t.n 

fU1' fu,tllI" "1>"''''lIu,, ;ond ~rh.I" n· 
rrllm,·nt.ll '1IId~. In ~ mod.,1 lirld .~. 
,"'llm"nl in th. BJh.,mOl I ontf ,.mo,·.' 
all Ih,· Lno" n d •. lnlng u'll,nirms I.nm 
two .m.lI. isnl>t.d roth ,.·h ••• Ssh 
..... m.<I p.rtlt·ul .. rl~ .bund.nt. Withon • 
I,." .Jan th. num!,.. 01 li.h "' •• d.&.!. 
'H.-_,Ih- ;t"dm't'd. \\ nhln two wrrl, ~Jmos: 
.. If ., .... 1" tho IPtri,otl.l fish •• h~d d,,· 
.. Pl ..... ·rd. 

Th .. "'~tlm.nt .I,n.J.mon'fT ... d Ih. 
""1""1.n.... or elt"n'"g '~mb,om .r. 
sn',"I~lInil\!;! Ih. h •• lth or Ih. m.Mn. 
1'0l'ul .• llon. ~I,\n~' o( Ih. Ssh rtm.,in,ng 
c1.wlnl"'d (uu, "'h,tt blolches, .... r!j. 
;ug. ul<~.al~d '0'.' .nd ! •• ~:.d nns. A,!· 
millrdl~' Ih. u~.im.nl "'11 a ~'OSI ont 
a"d nol ... U !:Or,lIon.d. bUI Ih. 0.­
",,,·.d t:Ontra" wilh Ih •. S,h popul.llon. 
ofth. n • .,b, "",,1 h •• d! WI' 'e,\, Slm· 
..,~. urt.in·l~· it 'Pl'rJft'd Ih.1 Ih • .If· 
1TI.nu ocrulTtd btoc.u •• of the ~i".n .. 
o( tl •• r.ing o'pnisms. This imp"Ulo •. 
..... str.n~lh.n.d ",h.n _ numb .. of h­
c:~1 fahH Ih.1 had botn m.intain.tl in.r 
aquJnum " ••• lound 10 be dt\·.I0l'lnS 
b.cl.n,.) inl~lion •. I pl.etd a cluner 
~hrimp in Ih. aqua.ium, and II ",.nt 10 
.. 'Or1 .1 once 10 dun Ihe inI~trd !ish ... 

S~mbjotic c1 •• nin& has some illlportant 
biological implications. From the 

..,j""'P0inl of evolution it p""idts , 
.tmarubl. instance of morpbolo!icL 
and bth~'i"ral ad'plation. Ecologicalh 
1I'l"'aking. cluners must be regardrd lIJ 

b~' Clr!;!onisms in the auemblinr of tilt 
.~cits t~1 compost the populations 01 
"~nous m~rin. h.bit~u. Cltanon~ ralSts 
a ,reat m~ny questions lor stulents 0: 
anim31 beha\'ior; il would be int.rnUnt 
10 know wh.t me~h3nlsm p.evenu Ot. 
1!i~rih' ,·or.cious lish.s from d.vounnr 
Ihe !itil. elunrrs. In zooseogr3phy th; 
de3n.inll reLttionships m.~· p,o'ide th. 
limiting foC1or in tho dispersal or ,'anous 
1I'J>"ties. In p~,~sitolos.\' the rolltionshlp 
be!..·ren lb. eleoning ac:U\itin on the 
one t..nd .nd hOlt.p.';~lfte relations on 
the Other nerds in""'tis.ltfon. The bene· 
fic:i.1 eronomic efl'e~1 of cl •• nen on com· 
metcio.ny impo.t.nt marine ori~nisms 
must IH: tonlfder.bl. in lome Areu. The 
1IIOdem morin.·6sh.ri •• bfolo~ist must 
ftOW tonsider de.nell in an,· tho.ou~n 
"''Ork de. ling "'itb life IuSIO~' and S~h 
pr'i'ulation sludiu. From the SI,ndpoon: 
of the philosoph)' or \1;010&),. the •.• tent 
of tlMlin; bchJ\;or in the ~?O 
eml'~slzcs tbe rol. or to-op.r.tlon in 
tl3ture :u ol'J'los.d to Ih. tootb·and-c13\Y 
.slrul:sle lor "ill.nee. 

PEDEASO:oi CLL~:oiI:oiC !BRUIP ,I'.ridi,"u" ~ .... I&I' .tlt"" .... by w •• io. Iu 
......... "Ilieh ... I ..... lb •• III b •• ,. Sb.Il.Uk •• bj .... ,up~ n,"" .ro .b,,,.p·1 ...po<! .. or -aipp""" PbD", ... pb "" .&4, ., F. M. II.,., .1 Scilb ... i .. I ... i .. " .... 

CALlFOII!'lU CLL~!\I'C H!RI~IPS -clull-th ••• th.,·. hand."", t. pi,~lnl ,f lUI 
~n't:'n;n ... TJJtll' .bt;mp. duft. ,\.t,thinllhal It nmovablt ho", ,1M .. ,,,ior .f a t,OA.. 
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CA1.IFOR!\1A !dORAY EE1. fC,....,. .. r-u .... ", .. 1 ba. h. n· 
'crul ,......h .. , ..... ,..! ., I • ., Call1onUa rlu.ln, .l>ti",p' 

SI',':oiIl'H 1I0CFlSH "./" In pr ...... r .Iunln, •• nn '.',ron 
CAr ... ,.,ltur.,. b"";4"'" I "OJ photo,ra"htd b, luthor 1ft B"h~nt.u. 

fHippo1rs-... Uf •• alcel. AI .ppcr Ieh I, • fillb .brimp. Thi. 
ph.I.,rapb ..... IIM ..... I ri,,,. bel .... _., .... d, br RD. tb."b. 

l10'FJSH rP,".b fioll,."d fa lton 'e a .try much '"I.llkr 
r't.art,n •• fllM 'p",pl, ~11t ." tin''') .f 1InJtltrmintd Itsw'lrt. 
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