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we !=. IIdspe rsusllZld male .(A) and f'e1l'.41. <,B) .,conape:- :' .

· cUi~ . " . , ' -A' ,~ ·i·'·:· " '~~ . ::.. ",. ,.,.- .>: ,"',' 35 (

.~:J' .~';~:~~l~a~iOMr:fat~:~~:an: ~: ~~~~~~~;~~a . ~~5?'
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,.by t~~itOria1 ~c, ~erGUB . ~n : ,' ~7,(~:~, ~d, .'~.8(B)/~2, ."
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. ;.:': "' , . ":., . ~~~! tc.~'rit~ri~.male 1.:. a~denerBus ~ ~ .'_ ' .' .• ' • • , . , . ·l~

. -- ...~. ~2 ...Var1at i oD ~f be,haVi~al: par_aIllet,crU · wi~ t1dlll,PhMe . ...,~,:. ?4

: . . ~~ 13 '. WCclu:r varia tion in fr;~u~nc;y of apprC?~hes . ·.later~ ... ~ ,:- ."
dillp layB , Illtd,f'r Ollta:l ~plll38 by territorial w e !:. : .
~perBus <6 ,Jtt1Y' - 23 AU8I1!'t "9?'7' .) . ',", ' ', ~ •• •'" ' .
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?" 01' cp-e, b~Mvio~ .by, ~erri~o~~eJ. ~ 1:.:~. .

,':. ,



.• f . . •• •. / .-" :.. _

j

~ . ' .

>-"

ur#J=rr.oo :.:
. .~ .

• 'lb.~er: '!'n utWlabr-,.."a~_ - _ ,. ~(iai~)",iB .th~ cllui rAm';"';'
..o} the Lllbri u I , aQ ~lIlD.tlallr _~op1ca.1. :.a4 var=.tempe~.t. "f llllil,y , t o=4

ia Jlewf Oandle.lld va t e r e . ",Th e ~c1el1,. raD$" from th. ~tb ot 'Ql~peakt
. . " " r -. ( . ' c,

~ t o tile Strot at ~l1e W e ~~ 115 c~ on _~ov inshon _ ree!II\~

lIheltereted rod!. Bu b atrat e8 &nd 'vredcs , aa ol lIear v1lat've, 1. SOlch hab i tats
"'~ ' - . . .,...
prorld'l-both llbelter for . proteeU. on c1.iring Ilocturilal quiu eonc e and o Vlr-

--: . . . . " . 'i, , · - . -:

;:.ut~ t:rpor and. .. mt.lIl, BUbe:trate r~r ~be b~~ll' or~an1=. on
WId~_CIIIIIIl:Z;8 t.ed ~ 1-.. , • , • •

Al~oueh - .buD~t mA' eu l ly. llccells i bl e~~~\lt itll·r~
~ hae "'belli t h e aub jeet of rev behaTlolU'ail. or _ecol ogical Mud ! .,.. .

pr1Jlc1pa1.l1 beca~. tll. 'lIpe e1e'a"l -'eb cOlIIZllflrd ai ~,.tane", ~';er .

~. to it, ·7.ar-~d. ueoey.tiOD. Vi~ .. r'latLve~~~e' '1'UlgI

( CirU ll i 19'75 1~ .•• t al a . "' 975 .) u. ~..~·po.t~~u as lUI in d i - .

caw : . or 1Mhon inTi.rOa.::eJltal per t crl:.ltio ll8, &8 d-mstrat K . b7 Payne

··· ·On ~ ~'tll'_~-:rlI ~t ot ii~~ CWlJlftll~ are ~t~Ye prl.-. ' .

. ar1.lr-: lat e . ....".~'tu earl.1I1o~e=be1' . alt1l~b a '", t Uhj r:JaY be 6e~~.

a t ell v eeD . ell:l'ller o r a t er • .It VIUI once thoII&ht tllat 1.:.dsperB1llll
.' . ' .,., . . . .

IlI1Uated. to d.eePu. V N'Ml' v a t er t or the vi.IIter mon~. (~e ' . 18~ J

' ~~o; -:ud~;er . ·195' ) ' · .l · P~101og1eal ll ~u~ b" Ila~~d'.~ri
Irri!Ig ( 1'}4, ) illdicatd that ,cunn c.n eoul4 lIot r elllin aethe At IIOrllla1

. ineh~re ~ter ' 'telllPer~uree . andadd ed. cn4eDce'to ' ttl_ t beoI1. · · B~~er .

rield otNiefl'ati Ol\ll bay. llhovn tha t CUMer ll on rvintor l ILGhoft in a ,eta.tll

~t torpo";{ GrIlU and , Faryd~. 1971; Dev. 1916 ; . lr/hen' v at er tempe~at~lI~
:!~ ~elc;.. S';': 6och eWlll~ c eue i~ llrl~ le ek ·e.h~it.r iIl , Il.&M'oV .

. ';'~c~ h ,th o. 'Ubatr~~. 1::.a~?e1"1l\l8 ~1LI1' vi~taJicl ~rol.~:~• .'
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. ~t~al quieaellllc o Ie & general f'e ature of' ~brid behaviour.

.~~..

"..:" "

.._ r--: . . /' " • I ........1to v a t er -telllPtr&~e; ;b~lOW ~OC . ~ at t vated bl' It.e ~~ar-r~~d r:e8~nc:.

I .~b. ~o:. N~!,0Ilnd1_4 .'f~en .. .~. p.riod of !nactld t1 ;",!, lea ""

.-- '''-:-4 .cathar" CormKtlcut _~ ~'<.'.7:) ~~ . 5 - 6 ~nt~ .ou JO~~._

. ~atid~ '"cunners _rge t rO:ll thl~ . tor;d4G~t. ~hen ...~er t e" per ature •

. ~Un reac~5 ~:.6°C. ,.. . . . " .

.. !.:.at:!m>e~ .!'o~iPri.lIlU'lly ll.poD CJOUlI&C8 ~4 .be n t hi c i: rWI~t;ea.ns.

u.e1.ud1Jlg> muGM~. l.~lltlS l 'C~it.Orul . f\Tei~ IIIId ftl:IPbipoda , ~'tbough «

. nrl~t1 of otb, r IDv e r t.bratetl . bqth ben'thie IlJId plMk't onic . :or, eono w-.•

.~ ( ~ e t .al~. :1)7.5;-Sll UJllW&] and 'St1Cku."~ 197.?; ; De';,-1976 ) : , Eaa on- .

Ual1.y ' ~i'portuniBtic t, ~de~ll, ewmers a1ao e onJJUIn'~ ~ttriOD and ,rUh.of'rel , '

7 "
(Bo~Oll. 196 5, ' 972 ; Rd..nbo t l1. 1973; R~ede. 1972 ) . ·..The cunn er Ie ac- '

~'fe onlJ·durin( dll.Y~i6b~ .h ou:' ll and /Ipen d.i5 ~. nJ. gh t ita. shut e r OI'I _t h e .

,".ubstr~h• . .At Il1(ht . ewm e :m are ill a qUhlleel1t - !I t~h c haMl.l:: t e riled b~ : '

.. ::'k~~·rfld;"'C tioa. o£\tapo~iYe~e6e t o ext~ Dtaull t Olla . t ~ • • '

';915; 1lev• .;'I9'i'6)' . '~_ :f1~ ' et1l~'8 ' ~1011& et .al . ( 1975 ) , tau:ed '

~. ~_ qul~ent } - .55 I:l1D befor~ :th e ,114 o~ ' YflD.i..r:ls d .d l tvillgh t .

Ud.bee..,. ' llc U ..e 16 - 1t1 ~11 af ter u.. aUrl ot ' l'IICIr1l1ng .ciTi l tvillsbt .
" , .

OD~ bM1e o~ &qllA%':i~ ob8ernt1ons of a j uveDil.e. cU/'.IlIU" . IIeEr.~etUl

( 1963 ) 6<lggelSted t~t the eseeree :dIh~ be te~:Ltorla1 . rb e firat •

field obllervatiooe or both territori,:! and rllprodu dh-. be~Yiour ver~

~eportfld 1.D.. ' bri ef n o te by WicklWld ( 1970) . Group" ep~""", by ewe:":'

• g~t1on.e of } -e, 15 cunners in tb.~ ' 7 5 =125 IIIQ !L r ang es bad been BeeD ott
. . .

flev Jeree,! in J une D.n.d ~ul ;r • . 1963." - ,~g.r f1l11 o-f 150 - 250 nun XL"";

tiTlllY defended ter r :i t oriea but did '~ot particip ate iD spawning activi t,. .. . .
To da t e, PO 1Urther deeer i p t i oll.S ,o f e~er te r;l t o r i al . and re productive

",:.
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'rIi. preeenee or 't err 1.tor lal eWlile:re ' i.D "e....:(cnuIlUOJ1d liat eru1o"a6 BdlI~. ~ . ' . .
. pact:ed ~OllO'lt1llg hOCll1.1l& ~.er11ll:"~tI CO~dueted,1n .1 ~: - 1~\. I\Dd, co~,~

. firmed dllr U1B 1915 :t i..ll1cl Btudi 'l!I ( Gteen . oQIl.pub~i1Jhed data, ) . III con-
..... " . ...,

traet to Wlek1und'a obBerva..t1ons . »L1r 8:P8-w ing by territOrial. '1ieh :w~'

th ' olll1 f ozYl, of r ep r oduc£iT. behavi Olll'.o\leenad .... ' .. ... .

. '.:' - . - 01i~~;1~'1!I ' ~.f. :~e ~tu~ ~,;u't~ ~rovide : :det~~e~~~c~·ollli; 'ot ·'.
. spawn~ ud tCl1Tl to p .~fellBe ' ill. l:. ll.d8perll,m ~d ~o,determ.ne the
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• _A¥ .be~~~al data were coll~cte? i!! s i tu .a t ~d eo"" COncep­

: iioD · &i~' Hewioundlana ( ia~ . 4?o35~lf,~~'" $2°53' ,W) .: AlthOUgh

" ; 1S• .:t~~~ tor ,~edfieh ~;"'erediDoat O! \~·~ ccrte t~ 'a 4epth·.~f, 10 , ••
> - - - r - . - , .

'4':i~~:;~r7=)rF~~;;')7'"~ '" .ar..z~'"" 'th
~t~ :f.oPoSr.a~ ~ - ~e .itte.a,,~ .'repr~a~n~~i~ ~"(;t. 'the .co~e-;-_iri _~Ji~'

; er.i ;~ ,:~~iLlg. ot ,b~~'~'crop~· ~tirsper8," ld~' eXpIlJ1ll~' o.t ·~g!

" ( ' ~-bould~~ . The' bo(t;' e:lo~ graduallY seMl;d to the o~t.r ' .

• \-_ _~Of ·;. :~i~ 'Ili te • .~·:~ clro~ t~om "~e It t~ the 6.5"'; ~ontOur.

~ .:,", ', .:_:,~th ~; autflcie~f ~ yr~v.~t_~t~~~~ o~ ~iah b"Il!lor~~ •

" Dbeen4t r&. 1et Bhallov enougb ,t o, pel:Iti.t rec ognition of indiridual t i eh

. .~, ~1Zf~l1gJ:1t,,~d~; FbUt -e~~~ 't urbi d..~illtiona~ -;-S~D& va,!_~-,
,!~·~.~i:t: .~it~_ tter~el1.~e ~~ ~ar" l " IUI~ 'oe~trd _~ ~~'11 wave hei~t

. ': ~'1 ~ ,~:gi-~t~r. { : " .::.: :'.:,- ....'. ,' . -' ".. .. _.
Horethaz:l 10 male.l!.:. adtiP!nJI1ft defe nded., territ.arie8 -v:ithin the .area ,

:.,~-:~. ~~t:~~ ~ite ' w.e !ai~Uated 1~ ~ ill s~ "of ite OII'tei- ·

pe:riDlet .,r . :

}.' " ·" '1'went.r:"f~ ~e~ scttBA .:na:.morkeldiYeS vere made '·betv~D

~ _ " ;: ' . ,~l.te ~P.rli :~d ·~~) .Jul,. ~ ~<n·i. ~ di"~ w~., ~~we'ci' 1~ and ·
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. Br'o llld .
co,,'. :

~ <".: .
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, "

'Fiiure t ; ~la;J - ot ~ro.D.~ ~ve e.conc~p~ion, ~rl ' lIbowing~, _~oeat10n .l?_~ , : ,t~e .

pr 1.J:ltiry ~.tu~ ,,1te ( ,as ~ and ~. ~ . NrC h-.1. ~Or~ t.aggec!.~. <;~-
• 1IODtal.1)' - llnn.area · ) .

\ '

') ,

, .. -;



tab :~ prorid" ~ificiut' q1Witlia"ti'~~'ad'~tatb~ ~i'a '~~; : .c: ..,
~te~~e .;t~~tJ~i '~ ,~~~t"~~ ' , .~~J~t~~, ~ia' v~~ ,.~,~~~~: '

.,» : .. .•

..~

ill tlIe 210 - '260 l1:li ( '1'L ) r~. were .el~eht:l ·':' '.u:bjecu or ~ iDt en­

lli~e 1wi1 of 't~itorial .D d ;~~t~1'8 ~J~~".These ~e". the,_:'"
; f1rilt ~, nttitorit.l 1zldiridua1Ji r~I:"~ - . bvt van eatlIec~ th• .

f irlJt !O_~ turito~1_~ ::'Au subJ~ V'I",~~(~~:bel~ j .'

;.. -::.::~~~:.::::;..~; ~ ,~ .~·;~ii~ ~04/"

,.: ':;:''"'::~; ;:~.:,:~~~jM~ :~tr,::'-~:::'t;: , ;
..:W':':::::i: "''':7':1 . ~"ti,u~""":'7.~·;:·~ · ·· ·· .

.,' . " , The '.ll lllllber' of l:\IIlIl8nI 'obB,,"e~ t:l~ ·. : t:li...iI:~ ,tro. . 4 _ '10 ;

' .~.,~~~ rl;Ui ',~·~,,lte!:'~~ t~t'~!} r~i' ~ '9~0 ·~ ~~6 .~O,~' ~ . ...... ::,.~ ...
aat:l ~b.~ of ~n~ .....llill•. .~t.r ·t~~~'wi:a/~,Fh~1Pal ·" ·'

';~;:2':::2:'t~~1~_" ' :'~ '~_~~~_' ~~h.~'ed\' :'~;_.,
'.'"

: to t41rritor1\"~ ~rOdlIcti.... l>ehe'l'iour '"'" UlllA OQ elateo a!L4_ , j ':: '

~ to ~~t. ~terw:~~ With 1:OIl~-:1fica. ~ Conspec~fiC '. '.'

. t .:,::~~, ~ ~e:7.~: .,or ' J~~~".c' ~/,u~~~~. e...~~.~ ~7~~~~.~ :~ ; F

. ~ ill }2obser'l'1ltiOllB to,prorl.d~4i.ta ,o":dur.tiOll of beha~1'U.- ;: .. ...:.. -

' liet ens';', ' i BUr~~e~l,~e ~t~':i~ent1~" f t.b ;b~~ed '~ ~~rac~1'0Ila .. -;

.with, ~it~1J ' ,~ee,:.as in th'.lat e ,Ncori1ng~'. ""n;-., CO,~., ;".
'~:~eC=~~d to " ~ '~,t~~~~e .~ 'Se~t;li '.Ye~t · r~~;~~ ~ " ~~~ " i:n ;~ "',"
. ', ' ;",--, ""C""" '. ', ' ' , '. , . .. . ,
- r:ed"Zodi~' ~ ~ _, "~ed ',~, : cabb - .'. RIII:~du. ',~~ ,ep.ed ,vi\B7.6 CIlI .

.{. :pet ._~:.~rl~ ~r.~~t~. ::f: ~..e~ 1"1:.~~\,p'"~Uat~~\ ,',",'. .'i.::
., '~ita-~h. datt obtaizledduril:lg obeert"atiollll wen !I~, .t -: .... ' :::

.:', :,: ',.. ~' ; ;, ..: ,- . ' ',J ,I : ~'~.:'.: "

~~ '::;. ". :" ;.::.'
<~':'" .~ ,:' :' ;. :~~> : '.,-... ' .'~ .,,; ""

/;:: '- ""':~_~' "r~ ;~;'~: :·:···...~·:";" . ::.·.i ' :~ · ~; ~~;,i· · ' -r : ;: ": '~~~" ' .,- ; ' . • ~~

....



.'

.. . . .
iM conc1uai~ I;It ...'eb db• .:1ll ~igb.i1np ~t~ t~;" :_~ record..s •

.:;:':':':::~:~':7~:;::-~:t=::w:. :i;:= :
. - - ~" ' ; ' -... --

. Co"~ -.RiYer -.e Mareb..cI to & ~"ib O! 1O -~ "llDci th~ ~~ti'O~' ~f '-~~ . v,

. t itb we:-. ree ord. d. ' . '~' . r'; ' .. ,,:~. -:, \ .-,-';'·-.:.1 .'~ .'

.- " . ,," .A4kiti~~'Obftj.t:~~· ~ ~~ ·~.i~' ,~/~th ·~.~;·:~~ _· t~~; · ;· .
z: _ de "~~ Ka1 Q~ Sept..ber. -' 978 .: ~.::. :them.e~~. 'ill

,. ": '. ~u\~ti~e, ida~ '~r~~~i~ ' ~_ 'ih~ rt~~' -~d-t~i~ ';~~ ~,:~; ~: ' .. '.~.: '. ';:.:-: -,:~<" .
• . ~9?1 -"o~_e~~l~.ntI. " (,>, ";, <..' '> "'<'~',~' .~. _

.' , , . ~ ·~?t~ ~ t~g1D8 · '._: :/: ,:... . : .'" . ~ ... ::"( ..:; ./:';: ,:::::{~" ' ,,:. : ~, .: ,:;, ,\ "-"~: " /::< ' . ,
. Fieh eollAeted 1n'm ;~or ~%I8 ': , lJlI!aauremeut ":U:d/~ se:xd.l~~r~ · · :.: ,."':' :>"

~t1~ ~ '8tiiPP~ ~,:e capt~e·; .lt1_~ ~~~n. ~,~~ ~e~:'-c:dt,~ ,_ ." ~
ritb '~.:a Ma·· \U:chW~ · :·All · t.rriiorl..i'~~~ ·~4 '~' fe~~~ : -: " ~.-"~"'-

• ~ , ' . 1 ;\'-.

prlOP to Jul.1 '7 were :-a.eIi ~,reIe~~~1T ~t ,C&Pt1lnl Uptb. ..~ , _ '. .

I.ea&t:hs ~ territodal -.lee wen _U-tecl~. ill oth.. t1aIl ~

-c.

~_._ . ~



' : :' " ' . , . ' .: ' C" • <
Fn67 tega.:~ere ~ert~d, lIS -described ~bove ~

• _ ~ere .~~~ '11; ,~~ ~.~ ~t~i~i'8. :<..T~·~d :~ot.·,~lbly~:: .: .." ':,.

affect e~th~r e-wi~: ab1llt~ o~ ~tlC1al1n~eraC~1?,llS:~· . '1'~ loeoee '\fe-l'e>:: :
'. · high ;':~ ot tho· t·errlior~a1 m:a:es ' t~d . ~ ' :19'n iJad to~t~e1i ~

ri~ip 5 ;..eek8• . '~ ' the~e. tieh :;'ere 'erti" lIIeiY ' Mt!ie~t to :r,~Ptilri; .

-.' /: ~~j~ :~~~~\~~~'~~. ..:~~'~.~'..br'~~~~'t~~' ~e~:U:., '~' ' :1 ,~B')~d~~~, _,'
.a t:.g :l c)1511 lUIlOng 'malee' ,t o '1 '7%~ ' ',"; . '

" :~ -,: ; . :

....:::::: ::.:·::::;::l;~Z". ~~.~~t1~ br t~~..
~~i~' mWt~~ '; ,~~r~~~'~t ' ~r~e; ,'ri~te ·~. 5.- ~~:,. 1~· '~~~t~;,~,'a~~a~h~d .,. :

~ ,t~ le~...e18hes.,by O.~.3 :Ill.,of hea~ t~e .i , ~r!~ use,d,~. ~dlirY ~ker8~

.'Thee''-were,' pla,~~':at the '8i~ee'~! ' iborde~ ' ltla,iI':'-hS", , :b .~e~n , ~~ac~~t , i'l~-:"

.:r}~~ri~ ,'.f~:. :, .- .~.p~te~ ' w.~·r~ .~f ' t.~o::, r~~<. ' ',a. , ~.~~~~~_ ~~~. '.~t~ ,:~~. . '.

~~'" and ~,~te~~ ~lAy. ~hl~,. ~~.1 i.nco~ra~~ ~~el, ,8WiIJIQ.in~. ~ ,'
· 1'r8q~el1~ .· s ,'B~cti~n,~J;slCti~ns ' ~t ·'ile -~~~1torr,:, di~' ~~t ,adj~in' , 9.n?~h'~. <.

. IZi'IJU~ , cas.·e " IILIU'~r8 ,were p1aced · i.t 'the, · Oiit';r : I..bd~ . ot ·i1onnal: e~l!i,ins

'ac;Un ty>::U:& t~t~~ori8l' ,f~"v~"~~let~li8~~~ b7 " othe~l!i ~ 'i~ ',

' . . :. :~b3 ~ans-~ ..:e ' restrlcted to the ~'eavith.i.J \lle: :·perimeter· d~rined : .. - -

. . . ', . : " ....':
, " . ~'

~:,~, '

;' :.'.~:

.~ ',



. ':'
. ' ..;

, . '~ . :.~ " '

;, ..
, :'/ : .· ~it~f1a.;-:_ti..h .: ." ~~ ' ,ie te~~ ,~~ :.~tee~, ' ot'..te~?r~:r_ial ;!rOl:l 'th.

'~t~,oti '~,: abiiuy: to r~e,~. , ~h,e ' _~~,no9' -_(~~. '~r,ta#,e~ , :~+~:
:'~.\~~~ ' ~e~e e'~~e~ ih~ .~.~ .e~~: rO~ periOds~, ot 5' - 1~e~ ,~. ~• ., '~ '...:.': '.

" hOi~' eas e :;" l o:cat ed' at .a" ?~Pth" of 3.5 111 :f Hi:w') " iDlib~'~;,,,of,tJ:6,,'P;1:'
: '."IliJry' Dt~ , e1te'~ ' th~ ~~ 'itBa , ~c~trw:; ted ot 19 ~ ,~~' ~~. nettini :.:
~-' ~" ~~'X' , '90 , I -c.e;:'ca'' h1~' '8~eiti''- :;t~e . ' :" ~'::" -.: .

·'ill (~-~e~l! v'~r:~: :'e a~~~~ ,b-~~~'en: ' ~~:;~~' 1600:"~~ " ~d .'~~~~~~~~':: " ',
.betv~4 ·1jOO ..;,g ','1~, '~'" TJi•.,!:k8t,:2 :pIu7~; ' e'~~ ~~sed 'o{~ ,te~'i~ . :

,
"1.:

1,

':(
. ;.'~'"

'. )~
~:.~;t.

rt



, ' :' , " . ' " '-" ',',:'" .... , . , '" ,.-'

' ...., . bl~ir";. :ro~~;'io; "!~ ",~d tO tetf" "'~'iO""'P.b'b'';' ., ) , ','
beharloural parllll1ete,,,",,,1nd. ~epeDdel1t ,,,ariab11 ( "lieU t , time ';It day jt1- ;..

: 4.J." p~e ; '~ll,t er ~~mp~a~e j~ Ga' t:e8~ ( So~, Md '~hlCI : , ',1;i69.) . ,·w~e

uaed t 'o --t ~i:I ~' Cor 'C ();l:" lati~n8 O!:L,'adl.ipera~ · reprodu'CtiT~ be~Ti~" '-
. . ' . , ' .. .. , " , ' , ' ." . ' ,: ' ...

.~th. , t,~·Phtw.~. , ~li' to ' t~e l ow rec~e~ c~eq:uenei~8 , ~t courtshif ,~~~
~oa.C~es .·~d · ,Bpa,~. l:'Il1at~T~ t.~ t~t:~ nlWb~; , ot ~bB~~atiO~ . ~de" : . ,Gu

. t'II~, ~~e ,~o USed' to ~~e Y~:1atiO.D }.nfrequellCY O~. , oth~r ~1ilrre~, ' ,

: ,; , .qlle~~~· obBe.rv,~' be~avi~~a ,( .day,~igbt ,quie8~·.eM~~s. b,e~vi~:" : ' ,
4 euce frOlll terr1~Ory ) wi th tim ,- .~t .d.a,y , ~d(or be~~,~ 6U~jects: " " . ."<

" Tv~ ,Model lI ~Y83 lfi~out.rep!ieatiou ,( 'Sokal Md.'Rohlf, 1'969 )
" " , . ' , " , ' , . , ' , . ;: .

were ' Used.te analyze Tar~atiOll In ' tr~uency ot ;eoul:'tship approaches 'and '" ' .
. . " ' " ' . . , ' , " " ' " ' ' . : ; , ' ~

. ' eP~~ 'II1.th [ inIe ot.~ ~d:, between ,6I1bj e:cta -. ; Data lfl~1 o~taiDed by ee-

peated,ABerVat1ons :'ot 10 .territ,ori,al inales I.I1,d, fo'; t~Bt pJlI'POSetl ,~ t' ;,,~ .



: ', ',. . ,

: '~e, · '~aa '~~,:, :~'~ .A~.~~u~" '~ " C~Sd·,~;. j~~~:Ii.~ ~' : ,~~ 'a~~'t,
., ' t~1~or1al :'£~ ~ont~rdtor~·~ :;1~.ot bo~~ '~exe~ ~ " ~e;s with , juvenll~ ' '­

:.., '~~a~~~:~; r'e~tiTe,! , ~~~e· :.~~ ·~e ;~~":~O~d : :'~;~~.~ ·;~~-.

: " iid~ t~ ' eh~lt'er " pal"iicuhx-id ~~~ha'~/~ cribr~~~. ·ih~'.~
<. ' >. " ,' " '" ":'-,',' " ',:" :' , ' ,,."" ,
c~eub~ittoral'llIIlorophyte in the ,f?ove. ,.

. 'l,err1toriB.; ·llUliea .·~·e l&'ger ~the IDBjor"it7'ot,,t~ea aDd:~~~-': .: ;,..."
terdto~ai '~~13 '- ':, Th~ ' avo~~· n "6t'14 ~'~!t~;1at ~~e ~1;U;~~ ~

'~8v~ ~' 1lllIl ' ~( r~':. ' ~'O ~' .2~"'~ ' },,:~ ·'oppoGed: ~,'"'~ . ~~~ T,~"O{m ~ : : ':

'. (~~.~~ 165.'-':~,~ , lE','.~. :~: ~!i. ') ' t.o~ ' b.;'~~~it~~"'iri~ n;mt~i~~~: '
·~:t8ken ~- , , ':', ~.f ~ ~~'TL,~t ~1~ ;~;;/{ :r~~'~ : ~'20 :'~, ~ ~; ' ~' ;;'" ;~) ",

::~rl~;:~O::·,.::~:~~l~)'~;f:t::::..
~ ~, ~!~:tor , ~err1~o~iaJ., : C~~I3 . ·, The 'meml. ' ,tota1- 1e~, .of'..-~~~8

:":~ :," , , ~t~e~ :~' Jr!7: .j,..1~~~eie.,~ .1' : ,~, , ~ ~~:e ::, ·;'~' ~"?"O,.:~; '~' ~' ~ /: ' . " , .
' , end .194-= C r anr;e:":" 55 - 2:70, 1IlIII, n.,~: ) reBPecti'f~. 'fh. relative · ~ ·. . "" . , " . ,
, ' . 1lIIib~'~t t~torial "and '~terr.i~.n:~ Juh iii ' the ~pulat~- ~e< :

~own.v ·. . ,"j. . ... "

. "p ,'~~:d.ai~ for:Ik-oad"Co,~~' cumi~r~ ('~~au, ~1~ r1Jidi~Il~. : ·

· ' ."' c·
... ,': .~ :'.



. ...:;. -.'
' . 12...;., " ......

".'~ ::'W::t:U;.:i~: ~: :~~~;6j7;:;~ ,:~~::::~ .....
; : ·:;::"::t.~".:~:::-;:~~ ~~t~;,~~?r:o:;g:. ~. ..'
<.A MlIp l e of 70 cl1DDere c.aptur.d _iJ:I__~• . I5u' locat1Oll. 011.:'22 A1Igwl:t 'and 1 .' .

~>:.- "Sep~~~~> ;~8 '~~ld~ ·~; 1 .; ; 1· ·~~ -. t~ ;~·~ : ;~tiO. '~':#d ~t' .~it~·:
I. ;' ei¢.tl~Mu!t~~: ,~ · '~t~>~t~~ ,-~~' .1 : ·i .>: ,: ' · ! - ":-~! . '

~~S:::7~.· ::t::::::;_-_t.~t:;~::t~~:t.t::.:;~tt~.•'•
. ,~.~. .

•.•t~t~::~:i~~:::~tlJ2: :;~t~;o~::~~1::::i ·· · · · · ·
:".'M"ed ··~~r:~~.~ :o.t 'te'.J..~ ~. ;'Naidll ·~ -88' ebt& ~c.tt!a ~_~ th e '

~"~"~ maj~r1t~' ~~"riBh: ~'hie ~1~ ~~re ~~e;; :·~d· ~~~~~iiIJ.·~"·. _ r.

· ·~~·I:±~t;~~~..:~~2~;;~~; ;:~q:
• _. _. . _.... _ . ,', _ . -<," , .. 0"

n ~ot be - 4et . na:inK b1 exteruJ.~t1otl. rOlm8-1:..-~';' .
~ ," - ". . - '", .. ,..... .: . ", " , ..:.- -.. ,' ,:. " .,-- -. - J :".

,,:. • br~toraD6.-e:ow.r colour, ldth. proatn.l:1t black epot · . t the j1Ulc-
... . . ' •• ' . ~ -" , '0 ', .' • '. - . ' • • • ' ..

.~ . tlcm, Dr.- the. spiDQus and 8Ol~ portidlUS o! .th.·~.t~~ Although both ' .

: : : II '~~e ~ " '~'~~~~"ut~it;a~ 80 _ :Tt, 'j~~~~e: 'e~i~ll~~' ~"~ ,
· ,~taiIi~d. to ,~ ~ 'ii:. ~r- ~~ " ,('\j~~l '~5',) " ·~tb ' , 'thli:-d~~,.··~~t· · .

~~~ ~~:~~,~~~.~~ ' ~d an ,J~~~~te:4 :(;".~.ii '~~ alui'~e~

.:

.'j, ..

.... .

. '.' -» ' :,:. :"~,,,/_ :~' 'v~.''p;~~u,-:~~ '~~;;q 'br~' ~~ 'i ;ight\~··tD ' tb•

..-. :":'~ , '. ".(~~.': ' ~~'~;.~'~~·"~~~·.P~~·,·_:~ , ·'i~~ea ~d~.i~~:·~~i~~.· ..':".:~.':
'. ~,~: '

~.:., ~~:.;.:",,~ . ': ~~~ .. .. . ..:~: .'<..~.<;: . . L.,', .-:'. ':_:~~-: • '. r: ...'.:...: '\,'.' ~ F'::'
.; :: .: • ,.: : : ~-. .. .. :' • " _ , : . 4' • :., : '. : ....

..._...".~,; "". " '>':<~ '~:~'~ :'~ ');}::~i~'~:T~~:~~:~:;:,;~r>:, :.. ",;':. ~.:.}":',: :"::" :" "'~-'; .i··~·~.:: .~:~:.'. ~,:.. .'. _

." , '



:.:\::": ' .

, . 1' ' . "" "..'
'aDd.head '·CoJ.Ouratiou 'tban ~15 ~ ' A. rev":t18h of bOth sUes

:~ .. '1'L rake wu. ;e4~~ ... ne: e~~tio~' a~\~. ujcn.i.tr-~~-
,. . • . , ,1.. ··· .:'"., -'. , ... .. '. , ' . ,

•." ,< " 7'~J:':'!:·?;(.:'~r::r..::·~~;.2;.~~~:f:7 > ; '.~.j
. · tarlal aJtd ion eriUorW Ulell gradual.lJ :ac.quh·.I(J~eD'~·blU·Pbq. - : ::·\.f··

~'.. ·~~~ti~f; ~· b1~.~t~ · ~ll;:-~~~~~ ~ee~: .:.0;':' :d~~~~~.~:. -.~. :... . .
- Vi" -:,,,,J..,...\r-,;. low.;~: · In .- : ~, ;"','.;,: ,u.. :'.·:'f"

; '-: i ,th~I:;f: ~tt '; ~ '~~'1" ~ 'i1r'7, ~~.~:n:. h'~"~ ; " ' : ' " .·..(i,
'.': · ::::t::q:j:~':'~~~·:Z:;:!~;t:: :::~:~:~::; .' ':{:

' . ,or:.~,l• • _ pot~r~ ' .~:~\~-d,~_•• "~: s1.mUar !noreas8 of bl ue. colOura: i on .: ' ,_ j
· 1D 8p&wning · mal8 ·: Cr~nilll.brua~. "' ';'''-''.:":'.: .; ....-. ~ ; , .:•.-. : .,/.> \.: ~

· i:':; ·~ti:~:4~·~~t:.:';":;·~;:',; ~t;r~, .'~I '; ·. , · r
" with " .ry t a1llt ~tr~u , of 6 - 7 .pal e. • _~i~al "beIWJ ; ·~t d.i.st.ine.t· abo"re . ,... :;"·... t;5.:ztR1i~;..in:·:-;:~:~:t,1:~::·; ,· ·;: ..'..'......
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"
I4l'g'~ -!OOd\te~ ...~r, torn :ap~'i by ~tr~' late;~" r:.O'fefDen,~~ : o{ th~ ~eac; .

andentire,body. " '.

:...':
'"brittl e e t lU', 18 the pr itl eipaJ. ben t hic prey in, Broa4.~ve. , The t erritor .. l.

. - ~ , .
i a1 male s utudJ.ed ill 1,m COIIBUDled ·1 - 3 tlri tt1e et ll1"lJ in 27. 5% 0: the

.::'~e"at10IlB in vhi ep. rore.gi~ oecurred. , .

The diges tive tra cts ot two , f oJ:l>llee coll,icted f or gonad eVlllliMtiClll

'cont ained 1 Nere1~ !U!.:;.. 4 'I'Onicella~. 1 ltvt iius edu1ts; ,2 ~d,ellt i_~

fied t;eh s~a1es . >50 primary BPi.ne~~·u h r aml!ul ncr aJ. plat e fraglllimts

~t ' StrotlQ'~oce~trotus drO~hbr":chie~i's. :1 int,aCt ar1lI M.~ l<U"ge ; ;IUlllb~B .:

of calcore ouo l3k~1~t8i" COlllPOne~~~ ot ~ Beulentn. , St~c~ con.~~nt an~~ .

. :rui.e at ;.., 400, ~+crB coil~c~e.d'-.in ,~ortll6~' C~vlJ\,.~ncePti~n '. 1laJ'~ .~~t-::.~;:
~ and Septvnb er 1978, is in prQgr~B' ( D. Martin , ·,per 60l:!.al cOllllllUll~ca- .

tion)~ A eampl~ - at :t errl t'or i al malo;'~ llp~a.red i n.~~ Portug~' ,and· ~1 "

l:lroad Coves is aJ.so un der fttulLilU!l:t 1?n 'to t eet for , dle~, (iifte.reneee

c.:peUn, tlallot~ villoeWl .IlPpear~ t~ be ' It. ~jor fO~d ~';& 't or

cmeri.d~ _~te June an(i"e arlY JuJ.i. 1971. - Dozen:' ot ,c apelln ~ieh · •

died dur -!Jlg th o ePa'a'l11ng' ru.rw wer e lIu-'ewn over t be e>U>&trate , io~ _ 3: i"

. we~k6. '~ contrMt . , v~ f ell ,eapelin appaared iii th e eeve durill,s: 1978,

t~ 'th.eh ~ d~a:a.· fish teing Been tn"' the ' study ~ea. '

. ' Pri~ to ' the ~paw;zU~ seasoD mal es eoul d be --'lurea fiw ,ql th elr' telTi-' :

tOrieaVi~ ~t, iu~bO~ thiebee~"" ~ro8reS"he~" mor~ 'dit'tieult ~~b
:', ' , ' , ., " -'

' t ime . ' : '1'h~ , 1 971 8ample 'mal es ve re r ar ely obs~rv~d fe~ out4id~ of

their 'terr1torilla during. the 15~awniJl:s ~eQl;on . 'Male 22 l'eft..'J:iie territor7 ;

. e.nd·t,ook ~ar,t o,f ' a: e ~Pdi~, ,~ a !I,earby' gTOUP, or ~e'maJ.ee . ~,1 _ ~e~~D&d

before feeding . ' Malee oeeaaionall.y e eu ed brit Ue at=s f r om fe ma1es.
" - - -'~., -'-" '-
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"An att~t to ,O~erI'~ the dIq to.~ 'behariOQl" of Alm.t e.rritori.al "

lUleaprorided littb clata:lA ate J'~. lIAI1 .-rl;:r ~al;:r; 19'78, "9 -.i. a

~f ,:<230'" $ ' r r , ~ 1:1III,~: ' 18Z : ~ 222:;' tt. ~ ~d !'"~r c_

"\

for~ vith1J:l t heir t~itoriea. Two liah wer e obeeMed to, tarn onr

.0 ~~, lUld thll7~ to iDjll8 t '&rI . ob j ec t ~ro~' the 1RIb;

•~te beI1~th the .l!tarl i&l:l..· 1!ter the~wu~8_ tIIa1_ re~l;:r

1eft ihe1r t~rrltoriea 1t ~t WaD pr es8:ated; or j oined aggrega tiOM .

attracted bx SCUB{ di~er& '!'errl~orial. · -.1.. !N ~ !~apd. in 10 .9%

t:J!.-~: ::m ~~ti~. sigIrl.tic:mtl7_~ ~or~ was O~~ ~
!o;~ , :{~ than artor' (' '1'ahl.a "1 ). •

H1d':vat~r: ';V:ga~iO~ ~! ·n~~~:m.,~,;ie:1 ~f:8, ~ l emalee, w~ •

a~traeted to\:~it"!l"OII bqond; rlaual.~. " On ·. .....ral occa.lol1S groupe
. : " , , . , . ,. J ~ . " . ' ,

IIrriYed el:l lllllS!le wh.e~ bld~..,q pre89 t ed, or' wbel1,1obcltere attacked B.Qd ·

.de~ Gr • • The m..a.b group was~ pr-eceeded ,b7 , few Boli:un­

tiBh~ J.arger'~Plil "" be a ttrac:ted 'Wt1alJ.;T by the men--:ment 0; ~

I," ~ their triJ:l8~ . t~ard. t ood whicb ~ ...~t'1 bale BO t de te,cted .

, D. Ioca~f~: ,~!' D~te~it~ I~ !. '
. 5oI:l.territorial 'c=ers were' _ t abul:Id&nt 111 laid_ter in the ,_ .

l.ocat i_ ~' the ~gations : fonled ~ter - J.L; ~ oTe~t~
{to~. ~ q;gr~~ti~'~ 10 - 30 fish_~ ~~t~ , 5 ': ' 0' _. ".a~
Ward of the~ Bi te on CIODt~ .ad eppeared. to~ -n.- !Iu ,

.1Jl tie' eU' l;r aft ern oon. In tnlsioce by I~_ in to ' 1IlI1ee' territori.
I: . ' ., ' " . .

VtIr8 _~'~ue.Dt ·in lat e aft ernoon durin&: the .~ B.-on.: ' At

,~ :tilllll8 ~ a:id~ter groupe v~ ~Of~~D r":uced in a ize' or ·abeer1t • .

.ll~ aggregatioce ,inc1wied fi.ah of ''both ~-t ' females usuall;:r '

~Umberea lDaJ.ea by a r a t io :ot ' ~.t Ie ':'t 3:1. 'n1e.male cunners in t heae

groups were not obs erved t o~ lei:w:r.l~ .

: '-'..",;:~.:.::L.L . - .. _. .
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"
her or telllll.1es verecaptured by hoop net. Aa aU. ot the lII8les wB~e col-, ,
leeted within th e territories of previ0u.a17 tagged fish and were l5IlIA1~r

tbaD the aver~ tei"1;itorl;U m.ale. they' were tIll8umed to be nonterrltoJ;'ial.

AlJ. vere tagged tllId released.

.. . . . .
Cll:U7, three ot th~o.therf:i. wer~ -r ea i gh t K • .. .OD~ ~e"llB aeen ,~, ,~ ~d-vater'

.. ~eg&tiOl:l. on 17J~,·. : , Tva.~e~ later ~ both 'ills tiitb·an 'danotbar -":er. '
: ":., . - .--. .. , , " , '. ;-' -, - ::;" " ".- . - ' ,"

. . _. .o~erl"~'d·~ ..the .~ll .10~.tiQEl , ,~~". in : ~. ~~~.te~__ OI1 :~OP1ankton.

'f[' : ' , At - ~·~on~~it.o~al male ., 8ee~ ~ ~·~_:~~on'a~u:ac~~·to baH -.
. , A~~ . ," .-' , " '. • : .

.. .. . - - .c - ',- " 1...' .- ' ,:

. .. _ ,E•..-,Behari~al p~ter8 ; ':> _.. ',",
.. , . . Dad.ns:' lie1d ObsBJ:"1'ationtl.oeeurreneee at nin~' di..Il:tinct ~et'ioll.6 r~~.:

- la~ed to ~e.~it017 detenc~ .~d re~_duetive ~~hllnour wer e ree~dfjil/' ",, ";

POatlU'ee and IDOVtlIIIents 'aooo'h a t ed with _reproductive beharloor(court"shi.p .

Ilp~ac~: -,circling ,_Sp~ . ) -ar~ de'8~~b~0I1'P~~~ -5;:~.',~.
ll8SC?ciated with territorial. behav1our"-,u"e deeerdbed bel~:

ApPt'08Ch

" , '- ' , ' , ,-'

ther On an intereeption cour8e. A slow approach i.e- n:ecuhdin the

~itorm .mod~ ot 'pr~ul8_ion i'e:'~e~UIIl ~nae~'_ ~ a"~OQlbl~ed ~rit~rlIl . :

,.nd..~ti?m_ ~e; and 'a ~:pid-~ :ap~ in :the -,car~tOl"lll ~~.iu.o~e •

. DoraaJ. and anal tina ar.addue~ed orpe.rtl:" erect .

:rhe cha&e ,act ion ~ ,a~ speed IIlOTement t~~another£~ 1II~~ .

rapid17 -awa,yf~ th. ~il~iect.' Ho~e~t 'o;·· both'_;i8h. ~ ' iD- e~~f~n · ·
'~e Vitl\.quiek;ioW _ampli~" ea~ ~a~. ~!ct~al·,azlC1Pe.l~c"i~..... . . -.'
are ' ~du,:ted_ and ·th e , ~audal nil i.e epreBd .
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...sdocted or p,artlJ erec t.

LatenJ. diap4:1 ll.lId. parallel~

~t.ral d1a:play 18 · IJl -.ct iOo.~f:!'eb7 • Ueh BV1z:II1ll& in the
"

.: /. . labri!OI"ll DCM!.- prell'anta & tlanIt toanothBT'f~~.t· ~ & :tadce of as - 15

_. ';:'• .~' Md p.l~c tiu .,..~.H~tM. ' : · P~e1~ ,"
· aceo.paD.i.~ ':'tJ.D~.r~t~~iIl vbi~ botb p~'l~ipa.!1ia '.lIxhibit : 1:i'-t~al-'

· ,:r:;t:'J:~,:·J: :~::t:~:t:·2:;·· ~~...•
m~3ala t :or:· .~fta'~ ' 1lI:~iton; .t o. low, apee4 ,'c*%'anait orm 10l70.0:t~o~ . -;

.~KtiOa ' ~i!p~d1~ t.~ fkurll. ,oruz:d~iiJ,g' .~ueUul -10I18 1nt~~~ti~'

Vb.ich.1nT01,.e ,~lIr_tona ot ,agoni.etic btila riour •

. ... 0 "

. The rr<mtal d1.8pl~ 14 '~ poe~e irl ' _~icb . ' M raees, &II. O~.Dt ..

at . '~bDce of It" · ~_~• .~. ~ b ' ~tra1Pt ~·orl~~i-.!.t j,eoo.
~ the lOngf.~·' .axiJI·ot ~~ '~PPo;;Dt : Ke41u fua_~••dd~~ed•

•',:''":~~'';::~:;;'::;:}.n';;:.~:=1;'''';~,
'. ~~~~.)' ~:t ~ :~t .o~~.:_~~ ~~ ~~? '~D~~.~~!e4.

with the pocItan ie ,perlOl'Wlideutirel;:r-bT~. ·pectord fw and.eOneiB tlI
. . .. _ . " • . ~ ., • c_ . - •• _' , : , .' ' . _ _, "' •• - .. . 'C . ~ " ' . ,, ' >, ',~

.' of ~r:t't ,low ~11~D.d. ~cl. and ' t~, oee i l1&t10138or :8l~ IflClYe- . '

Gaptl .'·
" ..... :'.' '."' , -( '" : "'" ' .,. , . .:,'

~. ~ 18 -: .tnqu~t COlapOIleut ,of ,the . pa1Ill Md trou.~~ ~lq

,. . "," " , ,'. "" ', !-- ',i ': " " , .. ' ", " , " ",
1IIl1cl. an occuional ,component or tu c~lSh1'p -approach~ The actiOD,c~~ .~

.aia~ of _ a ·~cl.. : cl.iet~lOD . Of the j8llil ' ~d ~ro~{ODOf th. ~~Pe . · ;



Bite

!be :b~tt1' i e /lI1 action in 'lIld ch a tiBb closes ita ja ws 011 part ot

ano th er . wi th or, wi thou t 1.J.1ti:1-ction 9t , iBible ti55ue'~ •

. ' . ' -
A _lee ~si~' ot allUlllber ;o t actiOns .. botb pcN5tures and IllOvelMnt • .

Itb;iCh "~~~~- ~ ,p~~~~t8~~:~at~'~~~' ' ~t ' i~·~ni~i.~~~ . ~~th~ : ~~·· :~i. .
.io~ ' a~ of ,on~ glip1nE:,~i 'iro"D'~al' d.iBPl~· ti4to· ~~ther ..' o;~

b~ ~tual ,f~~ ~~:~~~t ,--~;d~ ,' ;~~te"~~' '''th6 · j~~08iti~. ot ~·"
~ ti Fi~, '3'~ , : ODe' iiei':lIIlkea a '8h~ lat; erai ' head·c;"e.ae-;"t ithi~ te r .,
I·:·.··,'''.,. ' ' :. :,' ,.', " .: ..::"'.:' ''- '' '','.,' , "' ,~ . : .'..,' , ' , :'
lIiIIate s vith ,8 strUce or'bitea&d-net th e, opponent's j alls . ihe ,opponeot

J~~dS,~t'~~~~Iis~" ~th ' ~'~Il mc;v~~i. :. ~ ~~re~~ C8B:~ ".
- bot h 'tish 'l ocle jaws, t or ;"1 s~Q:'; ' ~ ,~ qUick eer'i~ ot lDOVe~nt8 ~ach '

, ' , '" ' -- .'. . . , ,,
ti.ab. ctr<:l~II ' o~" ' ~r lIIoretlaell aboUt thi: other ',and"~e", ODe'~ IllOre '



22 .





;

". : .. Act11'11 ' OUMers 'weI'" rirllt obsernd !.ri',arJ.Y "..q,· 1971 ilJld"in iDiii-
. ';" . - ,"'.-, -', " .. ,-. : ." . - : .' :, ,.: ." '. ' . - .:. .~. ," . , .' .~ -- ,. .. : ';. . - .

He,y. ,1978 when .1I11te~. telllPerit.turfl . r eache d ".5 ~ 6 c. "The tieh..appeared . '

· . ·· :=~:':2~:;::::::::~: :<~~.~~~':::· z;·=L.
· ! :::::~:f.:~:::::r:::: ~:':tl::~''':::21:::::n:~:-: . :~':':'

' Wide 'IStr'i~ 'o:c "~e'-~ck aub!ltr~te ·· ~'e.tweeri th~' 'dro~tr ~t ' th~

~{th~ ' prlmar" IIt~dY ' ar ea ~d th e ,near ea t . ~~~~.~~~. Bii~ ~

~~'ia11y' ~,e agr~gat1.0,D, " e~.~r~.d:N.40:-t18h.~r' e~-~l

~'~~ ' ~ T~. ..~e~~.B~:'Irere,: , ei~e~, .a;t.1~~ :~.~: :~. _e~~~ ,~;,~:·.~~~. ( 0"
eubat1"ate B.t heights of l) of' 3 Ill. ; The .fl8lP.'"egaUon re~ed a ,llIlI!.d.mum lIizfil >

" ,~t ~- ~ -~· ·_r.i8h· o~ - ;1,·." ~.v - 1-~~·_ ' , ~+-'d~~ :~t , :~" 1~.,~_~B .~:. :! ..,.
: Bttailwd b7'the &llIlle da te; iL 19'78 . Cheeo aDd bi t ea .were "llbeerve d,.wi tbiD ; , •



<:
-'-2,':C,~·'...;j~L'---- .'~

prellmi~ observatio:ns , the fr equency 'of agonist.ic 'interactions bet lleen

· adjac . nt t llITitor i al malU CMnot beeompare~ with data obtainea dW-ing

the lDOn~~ 01 ~~"and ~~.~ ~ . . ' ,", \ " __ '.

.~.:tb:e-;';L:f~:et::~:r::::~.:dt::::::'~t::::
. ~ "~~ ",..~e ,~~~": O~l~~nt\,~'. ~~ ,~;~,~~~~.~~ ; ~· :ProDQW1~~~>~, ,:~o . ,.J~e, :. ·

· and .dll~e1~,~eDt . , . ~t.li~~ ~~ ,~ol~ura~~~, ~d :be~ ,~,~,1 , /WJe~' ' .<~
:...;,:' '., ': " ' ~' .~, ~~~~,~~ .~.~t~~~~ . ~~ ,~~,t~bl~~~ ..~" ~~~ t.~r~,i~~ry, ·~i . ·~~:er.~,lt~ :+:'

~~:,81llr A~~ I: ,1.9?7 -·· ',A~u·" c~e~. o~appr.o,~t~1)"220. , ' ~ , !fL."W; ,:i.

.:?~~: .::::::::::·z::::r:;~:;~;ej~:2:::;t::i~9.•.·~.
; ' lZliUe~ 1'a.:ired :t~ <tiaPla~~ the"·btru?~.r , -iIimdiatll~~ , , . n.;;;,~~er .: 'p ho~ : {ater

· .~t ~ , ~bG:e,n~:', ...~~~ ~~. ,:or. ~e" ~t 8~i~ : 15i~~; ~ i1e~~. · ·~· ,the ~e

'~t1,OIl.~~ . 1 }, ::~4" ~8 " - 21 ,,i1~;. ; It. '~ ~e~~d :~~·~ '~ 'J~_iuid' ~: " " ··

r~~d . O'D ~''- ':~:o~~. ·~tvee~n" ;F.~ . , ,t:!,~ito.rie.a:~t~~: a~ le~ 2.}?~~ :

- . ' "", ' : ,'i11rou&hc~,t. t~~:: ~~riocl t h e .~. ~,,~~olJe~" b' ,~n!eti~ ".mt,~r~e~"..t,~+ ·.~~:~ ,~, . 3 :~~a~e~t. ~t ~~lt,Orla1' mal~~ I~; .~.d ~.I~,~-.~~.Dl~b. ,~~~~" r~~~
.t r Ict.•d , to en areaot :1 "':?III ~' of .~;~.e 'bf,droek . ~t",e~1I ,int.'ractlo~

>~~~[{~fib~0
~':Ud :'~' '!~"I" ~~~',~~' a:~ :,-~ , ~.t.r t'~~~~t~e..": (G ~ ; .J~'KU'~ ~;':" . ;

':,'_ t agili ~·hia~'t~.i~,;J7 ~d_'~~" 1 1 w~ ~~~~ ,in":. ~e "l.u:~: '~~e;~ion ­
. ." ,~,' ~.~~~~'. ; :~ . th~, ioii~" day Ka1~~ :1 1..;.lUad'z6 ", ~re , 'a ~en , :~}h~i~ ' : .

1~ tez:n:ie~. . KiU:e. 26,bad l ost its tag but "'as 1lllDti1'i ~dr a IIpl1t



~ , C, ' " . . " , ' " , ' ,' ' , "

" C&u~ till . Male 7 , identifi ed ,by • tag scar and a white ~t on the
"' , " " " , ," : . " ,<,' ••

'~ish:t calida]., piidll:l1-<;;le,bad noccuphd h:i;Elterrit~ by ~d,...J'un• • All,

;tither tet'l'itories , mapped -u.. 1977 were 'occupied i n"1978 . ' HoWeVW': ,'t he

,~~Gi~e~t :~e~ , ,~~'~ n~~ : b~ p,Ds.'it1.~,~: ide~~;~r~~~ ,~>: \~ ' ~agi~1!3 '~d
. ' he~ -- ~! diet;~i~phyei~~ , ,cha:racteri~ti~ 13:. 'F~ ,t~~Ti~~iIl ,lliaJ.e~

1~t1il~ l.n , 1m~' but'~t 'h~iad.e~:' in :,i"he 8~l,~'~ ,' diei8~ded 'th e. '8~ '

" . ':t~i~,o~f~~. , '~:: 1W8·. : ~ :,...~~~, . ~~' , ~~se',*~ ".w,~·r~ ' ~;S'e~, :~·~,~ :::~~. ~':j~;h ; ·~d. ' ..-.

a ,~~.bctlve ,·~~~ ~1I·t:~,.~~t~e~,~ ~e ·.eie~;: , , : , " " . : ,, ' ',,: .
~~Il -O~~Ylld ' in ' 1917 ~11~ip~ t~ ' l!Ih~ ' terrltOrlal :~behl\rl'~~'~t- " ;

. · lt~t :· .~tf.i , :~i'e~ ~~Pt'~~er ~: :aith~~' ~~'~~t~n'~~ ~ee~ ~.~i , ~~e~" ~~r,2 '
~1i;oriite ' ,dth 't.~~'~~t~tioDB' toll~~ th~ '~aWiUg' se~'on?'n~e

"' ;~ito~ie~ ~e~~~'i'~OCCU~i.i ~ 5" ~~~~~ . ' w~tei:'t~;ature liM

.~6~~~b~ ', A" !~ , ~<7. ,6 >, t~ ',~ere ,,' s e~' ;~"~~~~::~~- , lar~~ ~de;~" ::
at.t!1~ ' o~e~t,,~iIig ",!li te ',cloaeet ~o',sb.ol"e . , . Ke:nY.mor~ ,~.II.rll ' r oU;Dd, 1»: cr,'--- .

'. ,1e~ '~ ~,'-~b8~atll ., ,, AP;;~~~telr, eo '~~8'~ '~erg~d- :t,~o~ ~e~~,~r:

vben b.IIi~~ 'Jlrllll.Dt:ed ~t: ;. ehOW8~ ·· iittl! "i~Clin~t:i.~· . :"to ~e.d. ~ ':' ~l 'fiGh"
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'l'be' caU8e-~i th~~e brief" aoollflces"la not knOIm. On two additioniU ' Gees"

qio~ malea . j O~~d teeding -~egatioriD On th~ 'Bulilitrate 8 - 10 lIl ·irom , .~~ ' •

~~1:r teh:ito~ie~. ~ere itaa. 8i~irleant bet ween r.lsh v:u.i~U:~ in, r;,"- ,

q.Ue.lIcyo! abaence f rOm:.t he t erri t ory (Table} i. ",HBJ.e 21 'e:'Ilb&Mceli

~:eo,~:t~d _.f:~ '~ . 3% "~: .':tp.~; : .tot~ , ~\W~~~~~y~,~ ~ _'>~~'_. t·~<~i~·~~· ~~~uP~~,~ :;.
-b~ this f lab WIllS 'of lIedium s ! z. C' }2 .311 ") wi t b a :subBt r llt e c otl81s ting .

~a"~o!t', ,"~6·) . . " ::. ,.. . .: '.. :- ' .""', ,- , ' , ",

.... ~~;:r:;~ ::·~?:~r:;·(;·r~:~'~·;}i¢: ':-~~;;t::~.~ '.,

. ~ ,o~~, ~_ ~.err,;tor,i~s ,~~ured d~iDa _ .~ earll.r. - ,s~:~~;:"~ '~~.6, ,'~ ; _ ~ :..Gree.Il·.,, ': ' .

'. · :t:r:~·~:::; ' ·::1::;:~:: ::':~n:r;:L::1~~.::~~r::h ·
;,ht '~d 'area 0 1' the .t~rri.tol")', _ oCeUpie~' ~a8 _ ~om!. '~ge'~~I!I ~,oci,:~1e~~

te~itori~a. AW;$81v~ b~harlo~\~ard int~d~~'': '·~eas~·ea ''b1·i~para;'

. ';,-.'.i. .?:B.~,,_ · , :~e .:,:~~~~<·~.~ . ,,~ -,~~~lt~?' _ ; ,,"-',,:: .\-": ':,' , ' ~"' : ::" ':: " _: ';" _ :J' : ' _ ; :' :_: :,",,:,:",:.\ ::..'>Terr!torlee -in Broad Cove ..ere 'located at depths. ot O~? - -13.0: m ,

'. , : :,( ~~)'; ' : :TJi,:' .s~~~·~t· v;.e ~~~~'-'5 ~"O~ ~~~~ .~ ·8~.~ec.( 't.~. _~~~~ "

.~~e~ee 9u: ing . hll~;, l!I1lae" ~d ~b~~ "unt~na~lll'~~ae~~U~hC~Il~tl,~ :
'. ~e, 'deep"est t,erri~orilll!l ~er. ~oun~, ,ueu. ' the o~ter li:JIQ.'tIlO!·tbe ~~ek

';~a: bOulcl:erBtrevn:B~~l'ate . .:B61ow,'1' :0 11I 4 le",i 'p~ '~t I!I~~ ~~t~~ .
, l!Ie~il~d~ : ,i.;.:e&~~~I!1~ ~'eat~~i~~ :d~~per,,~~~lt~H.e~ ~ i'~'areae ,idth'·

: ~~e~~r ,~~' ; ::~ ~ot" C~~~~t~~ ' :~lth' -~~~tA'': _ ~i~~ , ( : ' ; ;~ , ' ~!I~03-~~ Cll.-:.=,9,'

:,} >:.- 0~_~ ' ) ·}, __~bl~ : ,4 __A, :).,.i~ ~~ ~~,t~' ,th~t ~e?Ue~e; " ,~t.: ,~~,i~e' : , .
. " ., ~" ~~'.~~~i.OM, .;dt~ ·~j,~ce~t': .t~J;1'it~ri~ .t~.~~ be:~e ~~l~~'~ ::~~at~.d

. ~o ,teri-~~r;.- siz~ :~IU1 ~eall ~+~ , b~1~~n1~ , t~~~ ,tr~i'~~::1n~~r~.~,









Tabl . It; Cor n LaU?M of t oU.l o~ber' of chu•• W . aural d1epla,ye

(D). and " f l"'Ol1tal· d!e pl-.r. ( C)' perlol'llled.~ terri tor1&1 aal. ! .~
, ;

~ ,

"

'91
,85
1}5 - .
,W ;

' 'Tl
6, '

12} '
· 210 . •..

" 5
11S.~

~ . ~

t -- 0.o9

"

"I " . ::": ,~ .
11 .',32

~.~ .~ .~: ,

21 "4;

~ ' , ~,

. ~ " ., ' . . i · ·~ '~·'

r · . + 0 . " 1 , • . t. + .1 ; 27
: . ' , ' .. . ' . ...: ' . '. '-:- ' .

lID Idgniticant oorr.:!ratiOll. be t "" en ar ea ot terii~ doerR-de 4 azr,d D1UlI- •
. ' ' ,'. ,, ' . ., ... . .

tier cot:.la~_eral di4pla,ye P.rf~' ( r>O•.zo '). ·

T-wi th ~. ot t erritor.,. d.:teDdad..

A. ~ ..,. '~:

7
8 ­

11

' 7
'9
21,

, 22
" ~

2S
Z6

, . - , ' ... , . "

No significant corrd ..tiOll. betw.el1 area ot · territor.,. 4.rIl114"4 and I1U11.

hr . ~; chaBe~ .~rtonu;d ( p:t.O.90 ). ~ ' . '. " ' ~•

. B. ' .~h " ~' i:a:er~ 'm~plats ' . ~r.~~.,~t :TllrTitori .
. ' " .
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I
An . or 'I'ltrritm

10
S'
S
3
2

12
' 10

7
6

: ,11

: t ~ - c.otr • .; 0.005

bh1, ...
c. FU:b .

7
8

11
17
19 :
21 '

' .22 • •
, 23

''''',:,), 26 :' .

110,Ill~~~~ corS'Alat1~'l1 b~~Veel1,'ar" or hrrlt orr derende~ " 8,1Id' Il;;m- .:'

ber ~r 'trCmtal , dUpl~ p.,.to:m~d '( p>o. ~ J•.,. ' ' , ' .

~ "

,,:.,'
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Bove veT . performance of ndt her lat eral ( r • -to. 41, d!, = 9. ' p :> 0.20 )

~ frontal ( r '" -0 .005 . ~ ,. 9 . 'p .> 0.90 )displays 1o'aa correlated wi th

. t mtt017 size ( Tabl e 4 B, ,C ).

Territory boundari e.a, eorreo l?onde d t o pr ond.nent ,_topograph ie fe atures
" ', ' .. " , , ' - " , ' - " ', " . '

sUch .., bedrock' r i dgl;le, .edges of , drop-'oOfre , and 1m-ge ' boulder B.. ·. Host ot

~ell.· ,t'..t ur e8 v~~e -~t ' ~ut~c:i..ntbeisht to vil!l~·,~'oi.ah~ -~cij~en·t

~e"8~ ~ cmm:.t"8t.Il,Lt~· r elaa.in cl oae) o th~ ·"'~~tTa:te . ~ :reI.;;.'i:ive]j

~e:'el ' ~~~~ , o.~ ' ~~~.at~t " t~1"rltor1 ' ~~~,i'BB ':~onde,d_,~ : .on~ ' 'B~:l

'.: =~::v:~;:::::o2ti.:::r,::±o::'::r·q67:'
, ' . - .

rlsual' cOIl~t : betw't1D tmi.toiiaJ. .uJ.~" :

. : ~ _ja::ity ' ~f terr1torie's coritdn~ ;;'-1.B.Tge bOUlder OT ~drOek

OIlterop n ear' which tb~ resident cunner ·vae f~d wh~n ~ot Patroliing 'or

1'or~'. ·:When d.iJ5~b!d tJ1 ,diver s , c\1l1lleTIJofte ; u~iliz'.d 'th eBe f ea .. .

tur-.e 'M ehct~teT. Deep~erlces .rtuJ.Y haTe subsUtuhd' a.s a soui'~ , ot

ierritori ' · bO~r1e.ries ~pelU"~d to be s table 'ea e, se ason:..i · ·baaJB.

, HoIiewei- /~' ~~ 'Of )Iai~: ~?, ~ l.i~· · SePtellll;~r,": 1~7'i.r,sul~e~~' ~iz~
kereaaes of . t "l e_t ' tva adjll.ee~t t:errit~i~~ iii the t~ll~ ·.8P; iIlg



." . ." ."
nndcc f .ah1on; uthousb __ t1eb. ! ?llowed .. pnd,1ctable '.rou te Yhm -.

~ frOCI.ODe~t or _. brrl~ ~. aaotller. : J!eeponn n t o feall1e '

wzmer8 "". n r iable. Alt.ho\lP ..m:oet~e -~e4 or c:hae~d.o~ra "er.

" ~~~. ' ~~~e4_ ~ .~ ~tt~ .·~ ver...~~ ..~~r~· f~ee~ ,

pr~~t' in -al:"f~ :ot 'ib. 'u1ee; :territorle8~- :: _Th_ fti.b · ·Y~e ~ed.. '"

::::'!:;i:;t~L~~::ri ::rr::~~~z~ .:·,::~~> ·
. :-~~~"~i·ow'·( ·; ~r~·:~r)<· ' ,~ ; : ': ·- · · " ,<" . • . :~.' . • . ,:. ,"), .

·lIOD~.rrltOr1~ . mal~ . vere.al"a,. drln n f rom terr itories by ·~~ , r.8-' .
"' .' , " . , . : " . "" ,;. .. , ', .

. • :I.dent 'lllIleiJ aAd. d1cl':DOt ".xh1b:l.t agonistic b~bavioUr . tovard. .'t hlllll . On two

~C~Ud'~ : ~~:.rr~~~~l.i mile. whi ch .~Ci~D~all1 c~. ' ~~ '. - t~ito~i.~ "

~~- ~,~ -t·~.d aI1C1 .ned• .i~ th~ ' i.~~~ .~~~u;.:l~~
', ' ; ' _ . : . _ . '. - ' . "., " 1 . • ' . ~ . _ . .

.'; .:to. .... th. llltnl.dU~_: ..~.~~orial. .~ ., bfl ~~,b7 .~pee1~ca

".:~ their large aiM an d c:oaataJ:lt 'ir.n enee 1Jl aparUclllar l outiO!l OlIo. • ,
~, '. ' "

~~- _~trau: . · 1 _ _ ' : ' C" . ~ ' . '~ .j,
-:. .' u ~U vu 'IMI~ ~ attract lar.r .D:U&be:ra of 1ll.trUera , 1Dcl~ , .'

'_t.rr~tor~ : IIlU" . tVriiorial fieh..t~.d to ~~f1Bh ~ the-·ped":,. ··

;::.~:r;: ::;~_ ..::-lat. m';'" ~'''': ;>:, ::;:

, sf§~g~~f.~ , "' {i•..
.)i.tor1¥ ~e . ' 1i.detect.ed! ' !li:cited , _ ·~~t~, '.•PFoacli b.1' tb:~ .re8.i~ .:" , i~:: '

, ;.: 0~!~· !·;::t:r::h:~tj1-:: :;,~i:jt,;;:/ . -_. ~i
.: ' ''~' , ., . ..:. ~> :.-: .:... ., .:/> :~ : i .,:. , ; ;"~> .

. • ':,',.:- " . ~- . . , . -«: .. ,': "J ., ._. -i • " \,;'. ; ;\ ~''':'" ··:l. ;"~-' "r
• . :..".. • . .;".) ; .,., ;.. ... ;:.. _ .. ." ' ~ .." : :. :' .:: • I~

;;_S;·i<;~~· :';-;;:; :~,.f~u , '?k,;1~.i:(~i{~,~"t~,-i;:::,);pc:: ; ;- #,c ,: : ...>;-;i:C::'

'I'



I

-.:J,, :,;-.

and lias ch8llod b,., the reside.Qt. & borde~ 'di s put e olteD.f ollowed .' ~re

rtlre~ . _ the ltlB1e.l;e!l8~ed :fu a aer ies of 'Ahort reciprocal ' c~es ecr-oes

thebo~~:. . _, ' ' ,' ' . , ( ' , "

l I.e:terllli di.ep~8 ~ ~alle~ ~g veTe· i.n1t,~ated - lIlOll t ~:ue~tl,. ~ ·

by . one t~itorial ·.mal,eb,ap~ach __to _ ~o_ther . _~e~, _th.ei~ ;C~Il ·~.~: .

"' l4Dg" ' boU~.:;Zill,:.~~'::·:;~~2.~:::::?: ;::~..

1'~- :ciil. PlMkt;m.: Hai.1I~tteJ1 ;p~~cl ,c~e·to 'juvd:l.ell wi~ut ~e:" ', ..,

.·· :::Stf::,:~:::~;.:~: ,:l:;.::L~~;.±:~:::~:::;.,•.•.....
c ':}Th~':. t~ ;jU~sn1i~;• .DB ,' ua~d~~~~·;;et:~;8 ~~.-~~i~~s:ti~~' ~~i " ~?t' --.'

to" aexiLal.llIll.turity . '."Juvenile co louratioQ i s generaJJ.y r estricted to ,fish'
. o1>':=1qo_.IlIIII .~." . ' " "- - , .. , , - .• ' . . - . ' , ' ' .

D. _ 'Interact tona' rlth·j~,..iulea:1.

Fe'_:ro 't han 20': Juv~~le;~~l'(i vee e s 'een 'iQ the ~tudy ' a:rea. , Near ly

all:ver e l oeate&. in t he ~Wl~eBt'~~t" oi' ~he · ~1te . ~~e~- Cf'~~~~. . . .• .. . ") .. .. ..., ' , - .-. '
.!!!! 11M trlOGt abundaDt .-. the or~e , _c?~ouration o~ )u1'enile~ _ c.~ollely mat ch -:-,

.~ ~:t '~~t ,¥.cri~~~._ .. : ,~O~!~ :,<,/~~.· ) ;.6,~~t~ ~:~~~~~IJ·_ ~er,.ll -bs~. :

the ~Ct_co1our ,~as . the p:red.ot:li.naD.taJ..gi:IJ..;Bp~cie8 ; in:~e:~~itat 'i;,an,d

codd,oi;cm: .-~ ~II~~ , ' ~ovn: , ?r ~r~e ~~" ' ,~u~e.riii~a ~~er;;U)';re~

.· ·· ;;~2~1~a~:T::~::±:£:E~·::E~1~i : , ··
'·' tiut -.l at t.er w~re- '~t: -.iv~~ 'present' ;abav~' the ,~ubrJb-aie. ' .pp~n:ti.y-

. :' , _ : ,, " , " " '. " , ',' - ' " , ' ' . . " , -,.



~
. . , .. ./' .:

}5. .

~5 . ~uen(:e d~~_ or int~~actiODB b.et..,een·te",ito;iallllal~ ,.
1:. ~dBpeT6118 and "lIIa1e (A) and f emale .( B) c~Il5pecit~clllo .: '. '



. '. . ' :/1 .: :.
be ~tiated. ~ the Sudden -night of IIIju• • ntl. tNlaI ••1_1)' ap~cbt..ns:

~II . . . . '. '". . '.'

-, ,~ea c.~~. , . j.UT~:' .~·~h<·t~.-d. , ~~ :e~b .hel~er~~t~~~. "
utiUzed their -no ab . aIld poe.ter manoe\ITer abWt::r to el ude' PQnn1it. ' r

: ~ .

. :::;~:'::.::-,::.~: ::::.:.~ .~ ,",~lt7"":"':'": · ·~·:· )'~ :.....•.•(, .
;-.~~ ~f~c~~ :be~~-.- ;PIIU.~ ~~ '"'~t.~to"riaI ~~. ~~:
, ,,: - ' '(

ju~e8 ....ft'.no\ ~be.r:ed. : , .se_nr~ chaaM em! ~ . t_~t~ dis~··invol':", '

:..::~:t:;t{:: :.c~:;~:-~~::.:.:;::::i:~~.~~: .'.
the terrltori~o~ Hal... 11 :~ 11 . 21 , ~d.~. Coaa.qwt~t1J. tb"-. !¥le. ';

iDitill~ ~ ' ,~, ) of the~t1c iD~erac:tiolllS .....ith:T.01lI18' fish .~•. :

record in vm c :': , ". ' , '..~:':
. ~ .~ , . . -'

. E lzlterae tion.e."i th contr-.,e:peeitio in\rud.,t'II

::'r~l'Titm:-1ai ~~o ' :vue tbe ~ oni,>~uim.er~ obs.~~' h i.Ilter~fi~ ·

.~~ c~~t~~~Cl ~t1C ,iC·~hy~t8;~\;"': ·~~' .~~i~it.d·:~~~c·:~;e~;~:' · ~·" ' ··:

·· · . ···.'t:I::~::::;:;:i;~~~:~;::?~:27::}:::. · .·.

',' ~:'

~:_., ~

. ' ~:..--

', -. " '~ ' .

...; ~

~ ...L ' ~~~



· ' . . ' ' -' - .
B1Iggeat Phoii~' fS\Ul?"UueiD' th e .'IlOl5t -.bwtdant co.atraBpedfic in the arell.

" , - ", , 1 ,' " ' -,, . : , : _' .
~e ,!:. lldli:pers U8 1lIad_,15 approac hes to c ont raspe,cific intruder s



F. ~~ight l:j,uieseence

1'eTZ'~tor~~ lIla.1e1:.~ relllll.ined 1Imooblle on t he eUbBtrat~ f or

periods ot ~.5 - '15.0 miD -' X",'i .omin, 1:1' ; 24 ) in 5.4% of the' 1m_~ " ,

~baenati~ • . 'G.a t ,eet e ( ~~ble . 5) ehowed -,Sl¢flc~~ b~twe~n fuh,
',:,"Yariat l.;'n'~_ the o~cu:rreD.ce 'ot daylight quieacence. ,

, , .<~:UelJCent ~e~: , ~~re -~rm8l~ £~d :'in c~~V1C~~ : bene~t~· ~d~~B.
~ '~de/~~c~ ' ~~~r~~,. ' :or ,P,.u:t1l ~~~~~aied bl'~ eri'brom . 7'~
~_~e~" we~e , '~ee~ 1n ': ,~'~~~-d:' PoI51~1~:~ '- . ~~ -~."relll~ed',~o~~·le,

~ , ~~: ''',~ 1 5 :~~ - ,-: '~ ~~~ ,~ ~ 'cm: _t't~. ~ ', '~ie~o?~f:·'-~~~O~k. ; : : ~~her::' :: .

8.ttl~~ ': 'on 'tb~ e~bstr~te ~d"~Ut~~ ' i~:~~: 8i~"'- ~ui'pro~p~d ;~'~
..rock'' t\ t '~ '-~~~':Of' .: ~5~: :Att';r':\~o':~ute~: : ~~ ';e~~~ ~t~l': ,~r

" th e te~i toQ. .',
' ~e "~~be; ~t 6helt~rB UlJ~d , b~ , 'quieBcent t~sh .r~se~ , frOm 4 per

tetr1t~r'Y . ..Ma1ee oecas i onBlli 'ewl t c:hed !r'Olll one eh~lter " to '~other or

m:d~ <~,~ie~!I circ~t~ otthe1r ~~ri-~toti~e belo~e ,beeoni1~ ~~ivil
'~. " IeYllgh~" 'q~iBcen~ .:wae , ~~ freqU~i1t ' b, t cire '1300 than ,afte>



I

~.
• 39 .

i'abl e 5 . Between t:ieb ~arlat:i.on in : exhibiti on ot. daylf.aht quies~eDce by

t errit or i al ma:J.. 1. adGpereua o

Quiescen t dur 1n gObservation

' Y~~ ... - ~

'-.'..



Tab le 6 . V~iation in tr~ueDcy D't dqUght ' quie~eDce with tim~ of

da,y. Data ~or all:ti6h ha~ bee n: ?OlDb~3 . )

Oui ea eent durinS Obs erv a tion

~ .£2. .



. Female t erritorW"behaviour

. '.1rJ.: e'~.lt· A~~ ot ,~th.year. th~ .iaaj~.i.ty ,ot ,br~ pha.ee.;'tish'c~,d

Dot "be'seX"ed bY et rlpping. ~ev.r . llpel'lll~';uld .be etripp~ ',trom zi.~1.Y

",tioll.

~de~~;·.~t ~t, it ':~O~"~ ; ' ~t t~~se . cUIlDerB ' lfe~" ~e~s ~·
.: ' Obttdn~'~ ' hi " la~~" :B~~;-- ~~ "~d ' a~~'~h~' 1 9?~"fi~ld ob~~rn:t~~ ": :

, -- " . ,', . . ' , ' . . " ,' , . . ' ..,. ' "

, ~.~~ ~eri1'tori~ '·~~' ·~~\.;~;S· ~Uri~ect~~"~.t ~~e"ot ,t~e o~~~~:'w~.e .

~1ther-~~s, ~hi~~" h4d ':t~ied' to'develOp, ,~p&~~' ~ol~atio~ "or:te~e"
~er&oing ~otosYnalUl . h~';';'~.OditiGlll.,a;Ph~nolll~~. unreported~ ~i:: "

· a4spe.~~ :~ut '~,ot 11l\~~'n :in ·.the , t~,ly:' .~br·ida~::. ( ,:Ro~rtBo~, C~' .~~t,;
\ :1974) . How~ve~. ·.no.no ' oi ,'tbeae ti6h ,e~urt'ed::othera ~~ tq~~e~.~,Our_ '.

.,<:



J -.

' j,'"

U t~rrltor1al t • .;u.... are dufic:uit t~~ d1a~! . :b. a elI.INIl1

IN%'Te:J, rrc. o~.r t.~";·~o.raging· in. tra--:erllins e .O!' b.~ '~.cJ in

._-.1_:_t:errlt o.t7 ; t he"'loeatiOll and ' identi_~lc:.U.OIl of such 'l~ ~~ c:~- '

· l~~ ;.t~ ~. P:~, 8~ .1t~-;).&~.~t. : the c1.P~b}~~ a.e:r,~hiel}:
' . l~e. _-•.ll t"bl~ t~rrl~l~ ia~~ ' A ' t~tal_ ' ot ;4 .:t~iTi1;~w...ie7_;:· . ~; ;.
.'~1'88 ' W~~8 : I dlli:l'titi~ "in wn all.d·.1 978. ,.u at ,depth" ot .4' ~ ,iii ~ HLV ') . "

.. ;_~- : 1·~, ~~~~ .~. ~g~ .·b~~~<C'1~;~~·~ ;; -·c.m,>~~:~:~;~.~~.~~;.mi~~-:
" ~~9 ·,!,aa. ~~iud~d.: in:)h~ _ie"." it/it.~ ; .Flimal~lI . ~~.r.aU1 .rem~e.d ~th~~~ :. ·

1',IlI 'or','sUch. t apop.IIPh i c r~a.t.urea .-'I'8~turt.n8 · ,tUrtile~ aws,y' tO tO;a&8 o~ ,to:

' dri~~>~~ 'i.itrid:e~:~. .. ~~ "i~~'~' ~.~~~ :~'e~~to.~i.~~ : ·~o~~~.e~ ' II cx:~ft~e' ,~q , ' " ~
. -., which· the lemu. r.tr~ate;" ·.~en threatened ~,. .il territoriliJ:,, :rlI!le ~' .w ')'

'·t~~tor1~.' . : ~ltb~r ent~~' or~~:rl'th~ , Uult 'o~ '; '~e', .~i~::

~,~~ . ~~ae~t,' t~ ' i~S."~~~_;:,: ' For ~~. ' " ci~~;'oel~ , th~ :~i~.,?,~ '.~i-:~ :'.- ', ""':' .
, ',:'\

.: . -.1. ' s te r ritor1's vas dift1e1ilt t o detend.A. rlth aceu:raq. ;t'be ..jor 1t1

:. '~~.' ,~ \.c~• •~ ~ :-"6'~~'>~'-' " .",



' ; ,'

4,

~I :

J
1

tho' ,';', th' fish .;.. , : i ._••;.ted' ;,., voo• • ,. of ";' ;'''~ti';';: r.
Wich'~_~, ~e body '~to ' a ~~:~ct 8~id, curve. ' h ' ,~~ ~'Oet~e ' th~ !.
f...i.·~ ;... .;;.ori.,;'~d.'..;.n.i. of '5_60°.w"' ;:";';".' ..i; .~, .-\:".

:'::t:r~:..t::;:;t:±· ~::'::7L:Z': l'::;' .... J.
,the : ~.,~,frequen_t·~ .t_~~d , ~~~d, ,, ~4;- .b~~:an. t~' ~~.:_, t~e, : -;~~e ;;,:..::~ " '"'. '-i.
,~h' ,~~ ' , ~b;' ie~~' : llc ~el~r~t~d" and ~~.t.~~Qd., ;~ l:IOV. :~~·fiOlll _,the : .. .':<.."'I . ' ~
;.],e ~ ,-:sri ';! 'cb~ui'e.ll-: oc~lUIi~n:a:uY , tollow"ed "a'nlf di~ta:ll:!~ , c~vered' ~ar~:&:. · , ' ; rL'.'

, ; ~. \

"".j
i ·
j '
,
'f

' .1.

.' ·" : " . ;' .~~:;Z:':i::S~~:::/::::· ':~~:prjf:r: ::~:~. ; •••.'•.'.'
<:ow::t8hip never ,£011010'811. these 1nt~ra~tiql18.· ' ~e b"h8~Our8 ',;lescr~bed" .'

abOY. ~allov : tert';to.rfa.l ' llla1 es ' ta: , diSt~f1h betw~e~ ' tr~e~t ~~~-' - '

.:~ .: :. · , t~ito;~~:'t~~'s' '~~ :'~~rid~' ;;~ent -~ :~~ ,-~~it~r; - ~" .'~ :;~~

~1e; , .T~1t~riai;h~es:~er'/b~~,J' ~d ' C~~dlW;' ir~~u~tJ;_ :~~ · " >

·· · .·. ::;~::: ;;:·ttr~~0:;;i:i ·::FZ02~~~;~::;~: ·....'
,ft ,': . , -

,r '" '. " ,., .'
; ': . '.. ': --,

'.;; ,: ;'iL4:'~; .~ :~ , :i·;t · .'-,.
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fish. in such cee ee th e-latter always r etreated.

I:a~ract1ons betwe en t~~ltor1~ te~e cUnners wf" e i nfrequent lIB

f ffV ehe..rild IlIUtual boundaries and territories wm:e geIl.el!'a11y ll llveral lIe~

ters apart. 'Wi th 'OOIl excep tion ( ; 47,) a.e-Gnietic ,ebeJunt~rll s er-e ree ­

triet~ to brief late;al.s, or ehort _~ee when ona fi.eh · ~iJ.~ ered anothe~ ' s' - . _ ,. " . _ , - ,I .. •..' :.
· t~r:~.~_: Dlte .:~ the.Jew frequeDq of 1n~~J:'aetiOna_, :~t"een theee; ~emale.~ ,.

Md other teJ;T~toria1 f :l.sh , t be ~l~darie8 0~ ~e~te~.itO;ie.e: ":"ere,d1t' .­

f~t tO det'e~e'1d~":Ceur~ ' and,1lO m.e~l;U'e~ntll .oi t~r~.tory.area

· , ,;"ere ' ~b~ed .

D• •"bation 'Of t erritorial behaviour

Colll1?lete se a:.onal data ,on dur a t i on of t erritorial. behaviour is 8vail - r­

able for onef mmale only. 'I'hia cwme,r, F~e ~5f> ' had been tagge;d in

1~3, oth~e: i ts presenc~D th e i ,r;bse _o~ the -pri.aIa.ry '!Jt~ sib . " .

• would ha,ve ""~tieed• . '~&t aeen. t.:' earl,' ~W1err' ,u/ lefended.

ateni~~ f.n., the",SJPIl ~lltiOD until' ea.r~,. SePte;~er.' an r,!.VIW "~e- .

~eat1y. ob6e"ed in Ill1dva,t er Ao/egatiollll . FelDA1e/156 . occupied the aue .

territ~~ trom 8 J~e 19'1~ ~_ ·~·Sared 'fot·g~d .,~tiOI1 ~ Augue't.

FlYe other lemales had l ett tbir ·~~itoriee . between 6 and 17 A~t'

..' • ~m-~ ' ~rom~~- Zl ~s :~~.r detecti011 ~ :Iri 1978. 6 lewes tagg~1n
late Jv:ne~ early JUl,. ~ted ~U:" tlttTi~ori~ betve~I1 . ZitJ~ ' ~d

14 A.~t. -Two female~ were' ~tili. :t~itori..i:m '14!>uiu:t . ruratio~
- . of ~~~i~o:~' . ~hariour att";' "W t w. det.c;t10~' ~ed' from 1 ~ ':~ -4Z



-, ;, ;,

"~
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E. Mo'f9lDents of tagged lelDal ee

Slgbt1Dsu or tagged f8l!l81es indicated that IlOO£ remai.Dedo;rithin

2.5 J::lof the tagg1llg 'Site8 durlDg the apa1Il11ng lSellBOnAlthough 6ll1llerllIlged

cOJ:uJiderabq ofurther attervlU'd6 . Dllta 8\lgge15t that 50£ 24 fe lDa1e&' bg.
• . 0 ' ,

ged at the~.DtUdy_81t~1n 1m v'ere te~itorial_-(Tabie _? J;

e The,lle c~er8 ~.~~.;_ -~~tedl7 ~".~in ,thtl~~'~~~t.i~ .:o~ '~lt , ~~~tr~t•• -,;.- ,

. all ,wi~., ·zaaloUl . territOri8S," :,fel:la1,- , ,a ~. :~88Sll d ~.:T~~it~%'1 ?Z on ,16 -"

Ju?-:' :\l1l6 _10c~t'd ~ ,III : ;1ml~ f:om ¥ J,ujJ.'\o.-6 Aue:uo"t" . ' . . , ' .
:rou:: femalea were f~. , 70 -1.40 II northot the tagging aite, , ~uring

all, 10 coabinod 8ight~fJ'~ Z8J\lly to Z4 A\l6USt. , 'IVa o&o.rs '(ere '

seen 100 III cw.d 158. = south i,n '1ate Auiuat .

In late -July. 1977; '24 tellialee, tIl8II1spent or nearly GO, ver e ctlp- ' ,

tured at a" de~ of ~ III. 10 IIIeeaward. ot th e study eit. . The fish were

tagged to ~~~de ~tn on poa~t~~8 IIlOvemimt ll d~~ the dter· .

noon. TaBs me lIot colour . coded ._·

in" 7 of -'19 "\I.tr8e<'l~ent s!.sht1~ betweell } AugUst and'1 $eptember,

fish :~l'OIl1 •.thie·group ve~e .in ~dw.a~er -e.ggregatio~ ·~~ -10 ~. ' oi~e
'. - .

tagging s ite. Cue f ellla1e' wM located 100 IIIto tbe ~IlOrth and Uother' Vll.8

1I&enlit the out er edg.e of the . stud,r s,ite, in 'h;rrlt<n7 2} .. Another WM.•

se8I1 ill the _e area inearq JWl~ 1978. . •

..",,.1.__.,'", 1m wm t;mtoriLl "' '9'/8 but : dU. t,'
I ',', ,. .., , ' ,' ,

- thi<:k" gr;oowtba ,ot aigae aD. th e. taga, could not. be ' i dentified. One -of th ee,

f~ ~U~ied ~ . aame it.r~ d~f~de~ b7 'i~e '3'i"' ~ ;'1'..



Table 7 . heq,uency Of e1ghtings of te.e;ge<l f elllal . !~ a~p~rSWI lpl<lmaxi ­

ml:III recorded diBtance a of fish t~lD tauf.ng aites • .

":'h Freguenq of sir-hUngs rzme:ian..,.. .

• 0 0 ..
'0

"
. , 30 - :25

12 5 ' 38 20
13 2 . " . 25
14 • " '7/ 20
' 6 , '2 '12 : 25

'. . 18 · 5 " 76 . ·' 25
55 ' 0 ". ,0

' ..~
"; ' '. "Yl. .• JJ 73 -". , ''.2'
38 ' '6 20 J'/O,. ,

" 50
40 2 73 :8., • '" " 40
42 , 73 '/0
4J . 7 40 73.

"" 2 ' 23 · ' 40
'5 16 38 ' 58
46 0 0 ...
'7 • · 26 12 :
48 " " ,'44 "" • J8 7' , .
50 0 0

' 51 6 75
5' , J8



!SllIJlorary removal, ot ctinnltrS !rOlil the population

'I'be first pair of ,cunneI'l5.pb.~~d ,~ the hol ding c~ were rolelUle d

on ~' July' at 1230 . ~~er, 5 da,y~ ' ·~i" c;n!inei:l~nt 4"our~,elS follow~d 'hi ',

: ' ~~_ l'hs~ ~~ ·Pl~~ted '"~ "fiJu.r,~ 6' A :~>< ,~ .::. ... ~: ::..' ,': , , .

~': :' . '~e 104 : Qor~~ ''''' '10 ' ~ ~e~~~d ' ~{ ~8.s ki~e~'.:ba'ck , b~, :~e~ -in~~;~ :

~ ,:" n:io~~~s ·i .'k~ " c'.: ~~ ;~~ 'ch~~e~'~d :h/itaie ',111.: "Tbe,:"fi8h'e~a.;; : ~~i~~ ',:

'" eut;::parallel :to ~ stu:ire,:and ';'Yers~d' .co~C:e a.tter: 'encount~~1~g '~otblU'. ' " , . ' . ,/ ",' " " ,..,' . ; ' ,. '" ' , " " " ,,-- . " , "' - " "

' , ': , ;.
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Kile 111 ana Female 68 ....ere .relusttd on ? AUg'Wlt at 1122. Courses

fo llowe d 111"11 pl otted in Figure 6' B. ( Th~ holdlirg ea,ge wac in the c ent r e

?f 111 ' 8 terri t Ol7 . , ) ,Felllll.1e 68 YM i.mIed1ate~1 . cha8ed !rom t et1it? l7

' ,11 an d p~tie.~ ~ugh. , T:rr~~_~~· C( int0126 . ~~ 14& _dri.~m. ~~_ Ter,::~. ' ..:

tory , 1 ~6 Int~ .26_.:~d ,~.a~~~,-,~~~ ~~~d :~~.~ ~' ; '~~' ,1?,2~; ,~, min.f'ft~~ ro~~~r oh' ~~~t t..i~t d~~ ~.p?"'; rioib~"ty ~ At 1 ~?9 ..•.

"g'~:;;: i:;:i.::?,~:::~;;;::ry:':1:·:tn:~~~~~.::.. ',
moved,l!lIawar 4 .en: ,ente r eel a dll~ er eric,'. b ,Ten:ltory '.Z3. ,',On Augus t ,10 \ . .

~he WM s eeindllT i. roCk oVllrhilng in t he G8lIIe l.oeabon. She did not.

~CUP1 her te rritory.

After i ng Felrtllle 68, Hal e 111 eng qlld Mal. A in Ill'&hort~to:lllit1C

in teraction their lIlU~ boUndary. A. long a U r action with 'Hal e C

followed , an includ ed frontal dieplays , paraIJ.el t,Iwialming , bites an d

..,leea. nil interae~ion continued to:: a t le as t 35 miD•.me opponllnta

-..,neJl8~e? ,iI1 _:~ _~s~ ' :e,OIlt'f~o~ ~ep~t,i~ion _ "t ~~!ll :'~~ ' . ~~~, ",

pk.~.G~ PNi m;• .t;;n'~~"~~h~;P~~ '~ei ~.~ . 0 , 0 . : __~P~+t~~.·_~_ ,
.': .~. ~_e'...tr.....O':l~ d1ll. ': " ~..~.'.'.' :er'.· f.Q~.~.'.'.rbY.•.· · ~,el. .~' vi., . thb~,t~, '.' •. _. •d .~a.~.'..,ocl<s.... .!V1~ 5 -~ ot "~he start - r- 1ct.er~etiO~•. , ~. B~ bit.t,e.n :~ ,~e - . ;

111 and aBtIWlled, a s trongly ded ·colouratiol1 in -.o::1Q aee , 'An.h our and

.. halt after rG~.aa. · '-ooth.· t , h vere. p.p~ ,aDd:par~~ :~-1n "th8_ · .
~'loc"tion'~ : :~ve~ /-·bi~~ ~~;.· i.~: ·, tr.:qti~t:-: ~ OJ:le .'~ rec~rd.d' , '

. . I ,••.• . . . .
111~ lI!iJ:Jc:pt'Obeer n tion .,;, .~.:.1 1 ~ r~ceupi.ed lts terr~toryo ' .:" .

"., HJD.terrlt~lal KRJ.. '13} : '~d, nonhrrit~i.al "Fem.i•. 45 :"ore · _~.leaaed

;m14 AtlgW'It t , 7,day;,ait~r _c'aPt~e~ : ,; :~~~a- ~oU:~.~ :~ter rel~~e ';;.r~· .

plotied ' ~ ~e" 6 ,Co · ·f-tal. ' 1_}} _~tovar'd -'reri~t~ ' ~-04,t~ed; 'and ;



, -.' <
.I " " " "

:~
appellr~' MOng boul de T8 at the overwintering 8i te a t 1455 .

~rema.le 45 entered Territory 126 and sp~\iUed witll the r~8ident ma..l:e.

3 min alter ,releaJ5&" . '~ th .en IIWMl s ellward. thr~ugh' Terri torie~ ~6 and ?

and. remained at 'tbe bas e ot 'a lar'ge ~aer ill Teri-"1torY; I ,for ";' 10 1IIi.D .

J.t -14~ Wle~"~een 1lIO~ 6~a~'~, ;~i~rY ' 23·; · · J.t , 1455 " 'eh~

,~ si.~te~. in - ,T~~'i ;o~: 7.·. {oat:~ , ~; ~a~·e~ ·~~:·~_~ · -~e.b~~er 1i; . ,
Teh-.it.(U7 ~'~· - ·'Fe~,; '.45 lI~":lut see:D h" th~ '~o~'ati'Oll '~\t: ,15'15• .. .c ,In: :;

,1~ ~-::~~ ,"was.~: '~~~~_t~:ie8·:.:~ '_~~: , ~. :~ :;~. " ~.r iO :~~~ti~.:...:)':..,:',.:l .:· ~ ~ :._ .. ..
", . 'In, .~II:'rIUlrY , te,llIpOraI'1 rel:lOl'~', ' Of ,w eb. ,f r l)lll' thll1r :te~itories: d~d

·:'v:z:::::::i:~!l:;:::~:,r~ :::t::i~F::"',
.. . ,: ". " I" , ' . " • ," , .- , " ':

long andhtense in ter a ctions with t heir ,neighbours iDdediate).:r-a£ttr .

~ei; :;~~~. :r . lIlalo 68',8 ~~~~ to_'r.t~ ' ~ ,be~ ._t~~1t;rr cannQt be

eXpla1Jte4;" she ~,FO~.ca~b~e· ot, l'OC~t1ng 'it . When 'loat t o...'d ght

. : I~ '

' ;'\- , ',

LL·,~ ·



..' " ' . ' - " .
'l ocaU or.e ~f b .tuac tiO.IIB .wi.t h conspeci,C1cs : ,A) t el'T itor~al ~.e"04 ·

:~d te~i~ri~ ' tel!l~~ .5Ji B.~ .t.e,~itOri~ ~~ '1 1 , an~ _, ~~itttt-.l.ai te~
w ,·-68; .c) ponteJTi .to;ial ~. 130 8lId ZlODt~itorlel ~emal.45.

"" ,
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A. Courtehi p and eptlwn~ behaviour
. ' . ;.i ' "

B:eprodueti ve behsviour i lSinitiated by a territorial Mle'll Icourt~ ,

.' ' , ,, , ' .'. . ' :'" , '
Iri : ·t:h~ · · ~e1'ticai p~e th" =4le ;~ 'course deacrib~ s ' shllllov'ar'ch abOTe.

' . " . " . . . ' ." " , .
th'SUb6tr~te to ,a ' lIlUxi.=a 'hei ght" ot 1.5 '111 ; ' . '1'Il~ ~an ,durs t i on of ?~ .

COlU"teJU P'approach ea,ilIeWl\li-~ trOlll aet~rltr , :recorde:rcbarta \I~ ;~2

(S.D~ " ~.~8 ,l!leC ;rarise : 1 ': 10 8ec ') ~ . '. ' ~~~ .



:~ . : .
-~_.



',. :
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,
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'.· ~ea.",', ,·th.". , t.~~ "~.r:. .;- or.Ja()V~ _- ,B.~.ral _lllet~' ~h , ·. ' _ ,r~.
",;. .~. ~,~~", ~u'i~~';'; ·~'.;. "'';''-~ ';''':'~'. ';'';' b~'';'';;'' '''''' \

.'" eouJ.~~ B~pro.~~~hr'Cir¢liQS~' - ·th~lIial.. ~dWl; app'ro~~- :-th~ ' "J. "I'

.~~:~>~¥n~ _: d,~~~~ -~~.!.. -,he'~_ ~~~~~'~: ~f~B . ~ -.:*: ;io :~ _':~,~:"" -r , ::', oj.
an q le ·of 20 · -60 to her l ongit lldinaJ. uis . eomiJJg in contact wi th he.r· '.• , . :rJ

.··.·.. ·.z:·::;·~; ::·:;~ f: i;t~~:I~+:P·~. ;~:· · ~ \;:·: ..•..;.'
'_ ~.:lao:\'e.- !~d . ~.~ ~"~ :8toP_ ~,a~ ' ~~~~.•.' · Th· alS.l· th.Q, ::.,p~B~.e~. ':;\: l

$~$~II~~(,\; ;~,
. Ap~cx1lila_t_e~ 2m:tr0l:lt;he . ~tar1;ina ,~i.n~ 'b:oth mak' a , oharp . upvard~ turn' " " ~ ' : .L ._. "'R .:
,Vi. .th.-: ·th~__.~erW~· ~ea8 ~ e'-~_ .le~..- ~ ,~' i~li.-. " ' :(,"' ~~' .,iJj· P"0S8.': _,'. ..~~' -.that.·"..,~~ : :, : ,/ " j , . ~A
: .v.- • • ,., ': ;. ,• . . ~ :' " , . :' " _ . . ; . : " : ', " , ". f " ~..,~...t..•••,'.".'..
~e l1~ee::~e le~~· ~ the ,caUdaJ,. "regiOll':1ua t .be:rorethe . ~\lt1l. ~OII~ : ?"

..·.....i:; :~er..d.. .. ~".~a~i;#ot tt'rlti~l:j ~'1t:il? ~.,.~ .. .. . ~;'

'." > · · . , .•• .~j·-?l[='-'-'-'-==... ~ "_ . ·, ;-. :: ,C~_: · ".: ,';.."C:·~.C_ ~,~'~ .



r :

"erot ical swilllllling I cannot be ~erbin or this) .

'l'he BPa'ol1ri.ng pair rise~ a t high spe ""- a~ ~ IUlBle of 60 _ &;0 to the

eUb8trate , "with Illl'dian fins erect" both gaping widely j us t betol-,e and

during gMlete ~eleNle-. ~ation· of th e vertical run i :, _ 1.' eec , Spawn­

ina rtml!I peak ed .1.5 _· C.O IIIabov e ~e Guk:strate lUJ both · iiSh n exed."8harpr

. ly uto a U-ehape v:ith their 'renb Ln eaeee proxiJ:J.ity • •Randall and Randall

( 1,96} )~Te .~8ted.:tbt 51lC~ .nerl~n ~~..: .~~e: , ~~~· ~~- ~er~iCal IlP.aim- ~.
"'iJ:Ig~~, , ?OIIb~ed 'vi't~ ~ 8Udde?"~ion, ot ,th,ea1r bladder,'," ·Pxybabl! .

~~'~,II' '~e ,rele_~ of ' ~ ~x 'pr~ducta . " · :}Iot e . 'r~ce~'~:~ ,Ro~e~~n and '

. Do'tfman ( ~1 971 ) and Johannes ( "1978 ) have ·s Ugges t ed 't hat .8~' ~pa~­

~'~ U1' s ' varlety q~ COral ' reef:'~~~h~ "~ ' 8erve t:h~ dual'lunct10n-:'. . .
of r eleasing gimetes ftu' ,enough from theeubetrate. to gin1mi~e reef-based

egg predation, while oni y br1e~ eJtPOSUi& 'th e sP~ ,pair t o ',preda tion .

~ frOltl the ~el11er of the r~et.

IlllIIw"ii.lrt~ after gl!llllete:r el eas e . the tUJale. folds her mediaD. f'inB

.:ui d~~cends .t o the ~ub&trate,UEI~ .r~tiJ1g f~r ' a 'peri~d rall&1ng 'fr ,om

a'e~al' ~eCoDda to lIlinutee. before leaving ·~e . territOr'y'. 'l'he we~
. ' , . ;. ' , " ' " ':': -. ' . , ' , , ' \ , ' ,,' .
rapidly around th e desceadiJIg female in a vide , e:hilllow BP1ral, apin

~;'.;dian ,.... on,' _be;..,,~.d ,;,,;,~ ,.-dh;r. Th"~'
• , JIlIq : be , C~ed t;';' several'metere i t ,ahe~ o!t,~atelj Ilftorspawn-

~. : ~~"~~,ot 'the t~rrit~ adjP~~p·.~~,t~e~,~ th~:' ,
r8lJUllled. On tvo !X'cas!on.s, temaJ.el!I whi~ Ian rol:lainedin the terr~_~

'11&.,. ~~ a :e~.~9,Ild ' tu.. wi~~' 5·min~tee- '

~. 'dur ation' or .. t:ull ~t o,t reproductive beharlour~ ' rr:-'cOU"t-



••j.

pha8e. Onee 'the male 1fl" in direct contact with t he ' f emaJ.e ,prema~ure

t lmllirJation is r8J!'e. ~e f~e vent -tlu"ougb the entire courtship se ­

quence fo ur Ualeu .before ~~. Eac~ tim. the pair beg aD the horizon­

tal ClllllpOl1eDt of th e apawnina: i'un, she turn'bd 1D1der an oYer hanging :rock

fac e or entered"ll. crerice , elllerglng after a4ditional bo.UrtsMp,'displays



tilile the 'w e rejo1ne~ the f8tlll1le. In the other a1;teIllpt the in.truder

.was not seen befOTe the spawn OCCUITed. It arrived at high sp eed , mo­

·. fllel1t e t oo late to opawn. ,and Uine diatel,y fled all the Toofdent llI.1.1~ 'ap-

proa:hed . S~sr .1nt erfer ence",b1 nonter1'itori~ or ."Ubor~e ~e3

have been observ ed ,i n 'l'hal.e..660:ll8 'b i f8.6c i a t um ( lI1arn~ et ' ·al". , 1m ),and

rautoS" o~t1a ' (QUa et 'ai. ,1m l ~e8pective~1.Territ~rl~ _

:::::;;~:~:r:t:~~~~::::.~~·:~~t~"::j:::~'••......
.'. ; ~~~'a:a~,~on~t~~.~d .t?'~.~~~.e~f..-,!l.~~,~~r;~: ~:.~: : . ~:er~.e~d ' lh.~" P~~.

of ;the t1.IIl 2Q em behind th e 'larger .cunnerll. and Illade·,tbellbatp . n uiOll ,
• , • ~ . .. 4 ...,."" :;,/, . " . ',-' '' ;'1 ".' ,' . ' ,..,' :. " ,: ' ": .: '>: ~, :,.'".":,'... :.: ,:

l168ociatltl1 'vith'.gBJDete.eereeee at,the ~epointthat,they had. , The '
,.. -". " : ',- .': ' .. "' , '; ' ... ..'.". ' . : " , - " " ' , , ' ' , .': ''- ,'" , '- ''' ,; '

'. j\lv~n1le· ~~at~ly ,le!t,tb~te~f,tozy.: ,a~ h.~ 8P~~d ; ' ~though aPpar -

"ent I,- .l1Ot.llb~ ~ the '~aiden~' ~e ~~~ ~l!v~rai CO~er:ll ~~ant .
No.nte~it~:i.al J:Ill1ea.~eaaion!lly b:ie.d t o court t ellla1es, in i. t~_J;l'i­

tor,. vWe thit re~idG.lltlllllle 'm c~ina: ~ , 'chaBing 'other intruders . '

~~e'~e 'qUi~'~Ten " Ofi . ': :'~e .to~. ~aib~liQ'~ '~e: ~~;oUrati~n ot

.hti"v:W~ 'a~~he~ ~r' '~haeod :by t-~i~~~i~ w,; ; C~d ' b~" 'd~'tv~~d •

1%1 o~ ~55 :~ ~,:~ '~~ed Intef{lCt'~o~;( 'c~~/ap~~~~~8S 'e~-
.' ~iUd~d'> ,' ~-' 5 ~~~ er ~~~. ' ~~~a~;~i~ '~V~~v~d ;'nclite'~it'~~a]\l~~

. ..~.• ·. ·c~~~.':', ' ( "~·' ~~rr~t~~. ,.~e~' ,~ ,t~,~..~:~te, . ~.~W~ .:~i : ,t,~'
:"10 _~.~e: t~1t~~es V87.:e1~er t.~tt ~r ,.C.~uld ,~ r,~eo.~ed .l1Y.8~~~: ~ :

': eoiour ,~ , .~a~i~' ._ Be~~ .: , :~e~~ , , ~' .~~~1:iib:e ~~~n!Us.i.on ,b'~f~~~ , ,~ ~~-
ritorisJ. '~ l1o.Dt~rritoriaJ. ·male llIh-ude~ ~ { , . ..

' ,' .
.,-:. ,' . ....

. ' ,

" il-



. t jco, Siai.lAr~, 1Jl.197 8 , 8'+.8%ot r~rd.4 courtahip approache" oc cur ­

red af ter 1300. "FreqllellC7 ot ~p ap~O&Ch nzi R 81gui!1eanU y

with t iM of lk;r "~ table 8 ) . ~~p V&8_~ inteDl5' betV eeI1 1"<lO

aa4 1m Jli.e iIl 1'1n U 4 Mtwc. 1m «ac! 1800 hn 1Jl.. 19'78 ( F1p:1"tl8 ) •

.'i . n • ..,.ll ••t • ..;.. _ ~ord" . t 1>45; "' . .. ..~.. . t ;,;..., : ....;, •

., .::~:±::±i:~~'"; i.: :rt~.:: :·::::.::
r" ' .-.:.a leN,detiJi'ea,pe. ( :figUr. , 9~' >: '."./ "
. . ..': ' . :'. ",.". ·:.·, ll'~ c ',~e~t~~\rl.~ :t~~ ,~d·~': :. ',, ; :· .": · . ',,' '.

' , .~ ....-, ':<.. ;.~+ ,t~~ ~~~~~ :.~~, _~1~.~~ .~~~.. t~ p~~' to .h a t ,'t or , ~6iT~ia~ ' :
ti=r vUll' c~er' r'rr04~~~iT~, ' bllha,;.tour:

~e '1 - high tia. 'to m14-ebb

~. 2·~·11114,,~b ~o' ilN :'t~~e :

..• .
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'table 10 . Variati~Il . i:o 'f'r e,quency ot ! . adBpeFslW reproducthe behaviour

with t idal phase ( se e p.59 I, Numbera.iIJ the , 'Yes ' col~ r eprelle nt

th~ number ·ot' obooz:a~.~~llS per tidal phWla in "'hlC~ on~ or more eour t ­

8MP appr oaches (AJ:J spawne (B) were rec ord ed . Only oboer vati ons

':'att'~~R:~~' ~'.,":~:~:~ A':~.'h ObBm .d
. ,. Yoa No

- 1 ~ . 32

. }

• ::';':;:.::ahiP .PP7 h.hAVT ,. 1nd.p~d••t .ttidal

B. , ' . .:Ti~ PhallO . ~wn Obee":;,:,

1 1' :~ ···.' :n ..
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."

.' obeerya.tions . Tb.ere wu no eiga.1ficaDt 41ft-renee bebl'" aaaple tiBb

1.D. . ither the n1¥l~r of courtehip approaeh.., ( 'fabl_ 8 ) w Sp&WM

( bJue 9 ) perto~. ~th u.lee I!lJ:1C t =-lee are able. to apa wn ~~, ' . I
t:hal:l ODCe/~ 011 moM! !:hI.D l1li1da1 of th e 8_ n. »r of ~e terri~

t g.-ib. -.In e PawnItd t:.nce 1ti th1.D.15 ~. Wile II fourth spe wed t hr ee

~. ~ 6 adn. Me. II1th ' tb~ l5al:Ie, fC&B.le . ~1ns: wn • f eoale IIpawn-

.~ vt_~. th. : ·~·~. ,~.~ . ~ .i8 ~:· an.d_ :9 ~~.: .. ~:· .~~8_ :~:~~; -~~~.
· ~th • tert'1tor:iIll ~~ em~ July , aIld } -A~t ,'; . · . ~ .bo~ c~~tb. r..:­

w ee:" "~~ t~_~tO~i~ ·~ith1n}b. ~.rea d'f~nd~d . by th~1r lI;paviun"g p_art~

·· ·; ner . · ·, " .,: .- . . . ' ~ "

Th~'fir~'t 8P.~ · Of '~~ 'wri IUj~on..,;~ r,co~d~d on;1 J uly . the l o..et

en 9 ·A~t• . No cour,tehi p beha'~our:-till8 ~~~~n'~d .;ter, 12 AU&\lS't~ , Host

· of21 .t~~~~ , t~'d : C?n 28 J 1l11 wer e near17:a;.n""t . 'WI be i ng stripped J:
.rro.: ,thell with difficult,. • • At l ell6t .10 IlIpe~t te~" WlIr ll diacarded ' cIur- ' •

• iDe: the u8s1Ag Operat:i.oa. TVeiT _ f~ collecied on 1~ Augtist lIo.re .~

iDed. in eonj~Uon with ~. etDdJ"'~ ~er .nz:fll~ ( -.AHH ) .~tiYoiq- . On.. J
'of It 1iBJ.~& -:~ 1 c.f 8 f ';"",ea ',lIe; . ·lIpen t c.~..w.i.~ . ~~~~:.. ' j
cation }: . 'au,- 2Sof ~,f1&1l. ~Pt_lITed OQ/ .11,aftd z.:; ·.l~t . ° Rll(~ele&8~d ~'.:==..:!.::-+;~::!~~/f~~~:7~:::;~~2:::: .

, nWlJ",e~llt : - FOII:l" of ~ rllGllLinillg riah "'.~_ i dtlllt1 1'1. d 8015 apent -maiee '.

111 coloureticm . III 19'78 th e f u at~ __ n cord ed '<m 14 Jul,-. the J ' ;;
" J ~t "~ · 14- Augua~ ~ ' · . ~ .: '. - : ,-'; "" : " , . i ::.;:"

B~f~,C/t~, ~~eu1ta ' for ~97? ,t' Figur,~' 1~ ,~ )', ~~CN ' ''~ak , in the n~~' " ' , t - ,rr::..
ber~ orpl~tOllic ~gglS ~d larvall' ~n 21-Juit: ' ~d' a~ dll~i:l.ne" 1n ' '."! . r- :2~':~"

,:. , :nmb~r1l~~ 26 ";ul1·~ _. ',~' :;_ ., ~,-coli~cted "O~ ' ~ 2 A~·t ~ '~ ~e~~.r ': · j-."'., '; ~~.:.

.-; ... p- ;. ,~~+ . "'~,::"~"", ",,,"' \!;~~
".L:·'·' ,. ' .-~. 'I " t -
~~:':\: :>: ~:~~/:~ :. ,,':. j.' _ ;.~_~;~}::".'~~~lr:~~ '. ~:,(:'-'(. ' ;: ,':.. , ,-:,':-: "i :<f"" v - T~ j~
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t OT 1978 ( N~e 10 B ) Il&ain allow • IItnmg Pl air. i.a egg o.w:;bur, vhich

oceura em 11 JulI . toUoved. b1 .. gradual c!eclioe until th~ end ot the

~ lIeMOD iD. Illici.A~t ; ~ It l..arn.. were eoUeeted, 3 au 9

Aupet aDd 1 Oll. 17 Aupet .

' ~"





.'

67





6,

m ci 5\ '~
~ s

•0 ..~ . 0

.~. ' .

l~ 'o : ~ -.:-~ ~
!J 0 0 0 -s;

. 8 ' . , r 4

*~'8- ~

. 4·4

r "



fabl~ ,~~ ~'.c0nu:iant,a: of behavi~~, Ptu'MIe~':n1 . (;crrari~t8 ,~,e ,U s t ed

.;. ,••,;",;,;g~,';,~i 'n1~ .....t"i: ·All,~.la",... u • •,.ith.. ':(
' ~~~t;"

;~-~~i; " ~~~:~ ."~:..~~ii~; . "~t~~~:"~ ,." ." . ..~~<~~ '
. ·...~~h. ~~wJ~ 'appr~h

Frontal

"'pproacb. Spawn. Chaae
. :", . . ~ .

"'pproaC;h.Courtship approac h'. Frontal
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Tabl. ,~ 4- .Result. or e~l! bivariate r.gr~s,~O~"~ b'baYiour~ ~:. ,
. . .. " " . ' 0

• IOIte~ OQ temPerah re ( C i ) . :"
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7'
m scu SSION f.' _ '

, ~Field Ob13ervat~~ 9!hrrHorial ' m&J.~-- Lutomla~~ adspelj'sus ,~di-
cat'-,~ha.t the I!~~lfni~ 6e~:m -.in c~eirpti~:a, '&y ' Niw!~~and' : sp~ _:'4' :- .

; , ,: :~_ we~·_:~.e_~i~~ .ito~. ~ar~;,~: ,~~ ,~~~~,~-~: ~~ ::~o:~~~~~~..~.ith : :th~: _ : ': ' ::~' :t' I, _: : . '

' . period -Reid ( 1929"'.) conclud.ed~ on th e b6B1s.ot .:icht¥plankt on data, .was :

:<"~. ~:t ·,i~#~bl~".i. . £~b '.~ei.e~~~~:I1~ ~~ ,~.~r' e~' ~~:\~:ae :'~'~'~:~ '4r' -:
bt .se; ia.;n:.eD.Co::,in',theWo~ds'Hole ~gion- ~d··ort :Co'Im~ei:E.dut ;· . th~ ~~.: "

. . 'ller '8p~ ~' J~e :~'EU1d ,ui,,. ;~; ( K~iz ~d' ~dClitr~·. : J 9·1 8 ; : "~·~~i.iC:



"

80

' ,due . to ' l~ ti.dai BlllPli~ude (..... ' . 111 ,)~ but;: c?uld b e eo~iderable ill oth~'r

P,uts ,et . the 8~c1e8 '~' ,~~e"': Ma:.d.nrW. ,or:r~h~r• .' d1s~~~lial .lIou1._d l;o _ ~btniD- ':'

,:'{U"8~~-'-oe~~d' ~f,~ ,t:id': - ~Gh ~~iCh : '~~ ~wn~ 'at ,'J.~ _ ~id~ .

-: " ~d ·e.~hi&ve _~ offeho~e egg' ,d15)iersal.andi tt in :hniio~'::, ,,,ater•

..': ' -:(:~. : - -, , :~~~, :..~~:·~~: ;~is~:}~~h.;::r;r · " " -I>f ' -.+.~:,~p~~,'~,~~"~~:'~'~~ "
"' :'"jective •. Bpa.~W'ould ,be - ~ected_ 'i~ appro ximatel y equal fI' equenciea ",

h'tli~' ~t~; ,:'~~ ' O~ ':~e riid~n~' ~'o:~' ~id/'P~o~d iD~: .;u.1Y· ~. ,

~~" - ~f -.the~gb_ ,tid~ 'to ~~~·~b." :_P~'~·~· .Hi.,e~er : ~1~ ' do~~:~' n~~ :~p~t;; ': -~ ' ,



_ 8,

~~, (- ~tt8 . · 1974 }.' ' Ci!P ti;;U8 '~ (,R~b~tt!50~ ·a.nd ~ .

Hetf,Man, 1m .J . ..T. oniu~;" .( Ol,i;~ ~d 'Sue~~ 1m; ' 0l~a ,~t al. ~::':19'ln .
~ ~ 'bueci~t;( Rein~t~; 19,?3 ) 'arf'~l,oe~~·i~.,· ._t~ard. -:~t~~1" z:

t~e-a ''' ' 'vhereae the' ,1.Mt1;hree · att~t to ·~ciUd. ' ~t3 ~0lII; ~

' ~ inct '~epa~": ';i~e or.~i~e~ ,~ : ·: , ' J',"

~+'~:72:~t:E&t~:::'t'::~t~..
~f~'~ci b,'~e..: ' e~er'~ ,t e?t~~.' : ' a;d ' CO~~1n~' \Ir,~~~~~6~b~~qu~~t1y.,be:~~e·~,_

a , ~~Ollen,~ ,~.~ ~~teh1P . ; " ~~~,H~ng,., ..or:'a,ree_~t~~~ fe~e,~1"'.bot~, :~,r,~ '~', '.

.,. , .ci~, ' ~~',~ap,i~ , ~~.~~~ to t l,le ,e~~~ " . ~iih e~~er~:t.c~ :~~,~ fo.~~m,~n ~o ~ __ ,'

· . are c~Obfmt8 ,of courtllhip in theall!l, eplciee a.nd in~ phtbi roDhagus '

( 'l~~i~~~ ' ',': 968 : ) ·. , cn~ flll~,' ~e~ki~· (~,er and.'Sh~pard-:~ 1,9?.5 .i .
: 'i'fies eliiror: ','{ R~io~ ~'T~~~·, · 19?4 ·). , :~:~~ e~iJig '~"

" b'n~~ i~~~ LRe~bo~h , ' ~'~3 \ :~~ ' i::'~, t Key~': ·.1W:) :: ~~: '~h~-; : '

.: ~ef~· :h' :P~t~~~~~: ':~~~~' ·,~~, ~~ie .~~~ ',~~t~ .'~1iQ-8 ~d, '.'

. . li uDa ~.~' ,~~' 8Ur:r~.ee ' aVIlJ. , ~~diar,"t~l1:~, b~:, i:. ii~p~rlSUa ~. ,it:'::"· .
;<-- bail~~ . the· 'diBPi.a; ' -thr~'pree~ta,tiOD~'O ! ,the brigbtbeI+3: and n,Mk;: -..;

" :Ut~rnativeli ~', ' ie iiDing IllQ" 'COUDt ';:'~t '8, t~de:Q.c " 'tf;J r~U: , ':w-hil a' the"1IIIle-1a :" ; :.,,:--;,,. ,. ' ".::, . "0

,.'.~b:+'~:;B:::l~:::b::;:;:.::::rr~~,;- ; ·, ·
, ,~ .to , nl~'D.5 · a male .ppr~~hes .· . ~ ~ ' 1 , . ',<;.

:::--, ';:",': :~.~:~g~;:,~~n : ' ,'d'se·rlb7d i~:': ~b~r.~_ ~i~.~d' ,~P~~f~~:
¥ ~. 'i. · Y ~e~ ;.~ft ~~;: ( ,'197; ;; '~~~~, '~~ 'Tti~~'( '19"74 , } ; 'olln~,~d ' ..~ : ~ ;' .';" ~:

: "'';''., ~: . .

.,. ,, ::,;-: "". ',, ;" ..'.'''~ ' . '" " .

" ,;

,>S~i1t 'c " 1 977') ; ' ~~tta (1974")~ ~~:mddia;;~~ ('96-3-,> ; :'Rehb~,, ~ :
.-,.":",:, '

~,;:. -

,'>:,,:::--. '
" J ."';'

.r:>



'.', . ;~ .

• -:-- . 82, I
- ( 1973 >. Roberloll and Choat ( 1974- } .,ltoede ( 1972 l . YO~gb1Uth l •

( 1968 ) 0 it J.e llBt two IIp&ci p. Thnl.::ll On.-l bif~e io.tw:l an d T. lunare
" '1, . ' " .... ' . • . : - .. '.:' ..--. ,.-.,-. _---.-.-. " ,,7"'-·-.:-1
:~b~t " ~~su~, rllPrOd~,t1~tl. behaviour. .~~~~ ,(": ~~ .> " ,~e$~1b~1 , ~hat;

~ .\~e" ,~:~ .~p,,~~~:: ~i~n~e~e8 bi.~:t;tUB:~~· ~. ~c,~~p~:rna~ :

. 1 ' lil~ecie8 pr,~oual":,~~t t~ .be' o~eJ.U8i~li ,PaU: .ripallllllr"8 o ....

. , ,~~~' ~~~~: ,b~.•TimtC'SOlabr~, n~p~re~::hns ..~e.en , r.e,:~~,~d ' ~~''';~~~~~ , . ' ,._, .

.. , ,:~tr1~aQ : :~e!a~. .~,~r ~~~iDg . o~Y ~,~~~!~un~~~" " , _,:.I t .~gh,t : ~:~'I1l,. , ' . ",:'; :
that th e e,' dlllllu \:l.o· r eprodl1etbe ,beha viours. 'ro" IlNtwdl ;r extlUtli:....e l: 1I~ ' : ...,:- '::

. ~t~ , otthe 'C~~;6 ~~e; . H~ever " ~ .' ~Wl1b;r '.Of ·:!..c·t~~ iri~~at ~\: eU~h ~ ," ~ '.. .

a'c'oDoi~ioo: ia"prcmatur~ ; ". '\., ,·t..

i~~::~::t:2::£::i~i:;:j:~.;::~a:lt:< "::.
:· · lo'.er~'.;o~ ·~~~I1 .~ ei'a'olll. ~ac'~i~ :~\~~r·~~e,;, ,' ~t ~~t1; ~~,i~o.~,~~ " : .... '.,

:.~:L:~::~.±:tP1!::::=t::~:':t:.::t :I./ ;',r
. ': :.~e8 .~~~ :,n e ll vli~,~ '~~Oa_~hed : ':~' , i~; r;eque~i'''~~\~WDi~>: ~ ', : "

c ,~·.3 · .8~1o'Iie~~. or: '~~~Ol1 . ln ~t, .pr~~.,~~, · .,tUdJ·I .·~ :~;;~b~" ,. ',',,' ':,:·1'~,~'. ~
it : W~ ' Dot ~~,~_~,ed,; ~!l:l-~~P~t'iciP~tl.~o:r:.i':~ ,~N~it~:i~ ·.fillb · . ' . . .

... ;".~.;";;"''''' h;OM!'hnt ;':"" ,:!PU~Of !';'~i!,.,;~,,,,'~-'" ' :1:;

;:.·•.t.~.~.f. ;i.{.[.~.i.~..~.~.t.i.f.i.t.·.~.·-.•.~.~.•~~.t.i.1t.~~.•.....•••.• :11. . , " 'i.'...'~ ;~~t.dT· ·~~ '~ o< ·r. ~r•.t..~'·, ~~·~· ·f~ ~~~}. J' , : __-.

., , \ :, , ;;.., . ·: , ' f

.;....~i;. , . 1.;-•.:.':;:•..."::'.•.; ; ",,~,: :. ::'..~.:,." '.•.•..~. : ,::'fu':~'/,:;~:~ :':";'',~,.. :.- ,.<;.; .,;:,:~ .';."f - .:,·f; } .'::;;;~;;,~;·it,;~~~~~~,~;;,. .__
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gonnda ( ' Green , WlptlbliBhed ' da t a ).
, .

Althoush ee ,.eral diV1l6 wcr e _ de i n

the area in ,1 97S, troup epa wns wer e not obl'lerved . Again this Ill!Q' be II.
. . .
conaeeiuence of lil!l~ted obm.-rvlI.t1o n tiJ:Ie an d· in f r equent s pawning. Too. .
little ,ill known ~th re gard to th~ beharlcnir 0:1: ;young cunners· to explain

their 1 0'11 Ilumbers at Broad cc ve , or to suggest why they lIight be 1llOr8

plellt1~ ll:i other loc3.tiona.

Rober' toan ~oat ( 19'i'lt- )' auge;ea to d tl?at S\"~p ep aYnirig in I nbr i da

coui~i$e wh en small , dr~b:' llexuaJ.lJ" matur e llla1es~ vere.able to eeraee-
. ,

tively ov er-:ride feDlille mate , chcd c e f or older , .Illore colo~rul llI91es or

·~udiel!l . · "'Under normal cond ltf oD8 yotmg maleB- 'w~d bl! -l~;ely unre (;~

ogniza~le t o ! e:M1es l1IJ potential males , due to th eir ai l:lil ar colaurat~on.

If ;young w.elS exhi bi ted courtship behaviour"near terrlto"ri.al eeree t hey

miGht risk r ecogni t i oll arid attack and the female could n U ll e aled t h e,

gaudy mal.e over the w:~: Robertson IlIld Choat; euggest tha~ the solution

fa the 1'?matioll of aggr'egatiOZl8 in which drab eeree heaVily 'outllUCIber

f emales . ''Because th es e large concen tratioll5 ten d to be 11."111 from gaud­

i ea' ter:r'itorie~, th e pr Obabllity or a direct choice situa~ion arising' is
, . .
r educed . Wb.en a choic e does ariJIeit is of IlI8..I:IJ' drabs againe,t pe rha ps

a single SeudJ . "h l cJ;lWOW:d help r educ e thi re lat iv e s tilllU1uii vallie of

the gaudy,.,,z Th e eti~atiDn p:r'o'rided by IDany drab ~e$.elueterillg

about a t8fll!l1e would t he n be euffieiellt to ' elieit Il,"apawn.

'!'bioSbeing the cue, i t i.e cu7-1oue that the llou t erritodal males
'. ' ~....'

in lh-oad ~ have 1I0t been .observe d t o group spaw. l'bBt nontert'itorie.1

tlI8l.os are 'of a s ize at which sexual dichrolllDtia= is vell dev eloped .

Pr eeumab"1:ran aggrega~ion of ' gaudy ' lIIlI1eawoll1d be lIIOTe s~ating to

a fe~e, thah .Obe Of~ab, mafee ,. La.e~ Of, gr~p epa~ -::r ba )e~t.ed .

~~~ &lid ChO~t ( 1914') P. ·c24, "l '



)
t,o t h e "low nUlllbere or males in lUd _stet a,ggregatiClnll. 1I/ithoul: data on

the r lt.lat i v. nUf:lbera of .t er r i t or i !ll and I1Qllterl"itorial cunners in th e

pOpulation and the relative abtutdnnce of di1:tel:'ent ~ c:laes e.. , the ap­

parent l ack of group " pawning in Broad COve ~annot be explained;

Only t erritoritll male 1::.ed8perllus were observed~ to 6uccessMl;r

court and E1paWD with reeeree •. This GUggests that sexual activity ie

largely reetrieted to .f'ellllll.ea lUI.d t o the o1der and larger lIIales . 'I'lnm,

the eex ratio of th e Inoeding popilition, Il!W5t differ fr om the obs erv ed

1 :1 r atio of ~he ' genel,"~ population. Siinlar d1screianc~.6 in eex r~t1o
- .

of t h e ,?r eeding ' and general populatiollB have bee n reoorded .in. o t h e r pr~lIl:

isouous llf,d polygynous bird and tieb"Species ( Noble, 1938; Randall Md

Randal l, '1963; Selander., 1965 i . r
Al.tlJ.ou&h spawning is almost exclusively performed by territorial
; ' 1 ' , ' ~

males ot at .leMt? year'SJo ( age , J~~etl',~ data ( 192.5 ) and the ,Obser-

ved a t tempts of ' juvenileS ' 'an d nonterritorial JIIalea t o join apawning

pair~ indicate that t he sexual. maturation of lllll.1eI.:. ad8peraua is not

deWed . In a aihlatiOIl whe~e males de fend t he 8llJDe t etri t o17' f'rom ~e=

t o ~ee.r and are capable -of maipta.inins: relativ!l,. inflexible bowuiarieB ,

eOl:l8 f 1e ll ~_ neeer obt ain a territory. Natural selection would favollI'

the expenditure of enorgy by ~oung and/or nont~dtorial f i s h in~

development. in case an opportunity to joil:1 pair 8pa-.mera arOlle . I t i8

or interest -to note that ·nonte~i~rilll llIale I.:. 8.dsper~111B were J:108t fre ­

,quel1t ly 8ee~ rn IlI1d~,ater , eeawar d ,ot t he territories ~o,ng th e edge of

th e drop off r~m 4 - 6 .5 III, ~d tbat the obserl'd ~ttomp\-e to j oin

spaWI1.i.n8 Us b occurred in these·terri~oriel> aJ:one~ It is probably easie.r

t o gain accese to f r inge t err: t Oriep ; auj h lUI ~heaeth'a.n ~o territ,orie8.

in Clore contral loeati0n.;:s_ , ,_~. ~



. Ill .

Wi t h such a high premiWll, in tez:me of reproductive r i t nes B" afIeoeia -
. .

tied wi th male te rritoriality, Iaeeeee competiti.oll .for territories woul d

be expected i n late ~~ and eariy J une , whem...territories ,or e' r eoccup i ed

~evioUB1y territorial fi sh , and when ' competition f or lII'eM V'llCat ed
" . . / .

due to ovcrvin:ering JtlOrtality wculd be expected. Although lIot r ecor ded ,

such coape tit1on may O<:CUl", 8LI,"'elatheq fev obrler vations have been IlIade

in~d: J~e. No quantitative "dat a are ~:'ailable for cocpari~o~ ~'~
~ . ' .

t:e,.uenc.y of aggreeoion tow.ardeonepeci t i c8 dJ.irins territory establisl1- • ~

lIIent with frequency later in '-t he season.

eral ~ctiOI15 delanoe of SpS1oIll , olielter , "an d/ or a food ee eeueee , The .

cUDner ' s pel~ic eggs -and l arv ae preclude aereaee of .opawn. Territor ial

behaviour in lMle ~ llOOpersutl does entail, maintenance of /10. eXclU8i~~ .

spawning ar ea , an d ,th1a lII£Q' be its pr~ fun ction. A number of dat a

. Suppor t this viewpoint: .th e consi8tent ago~Stic respon.ra to ~e in-

truder s as opposed t~ toler~ce ot receptive r eeaiee vithin t he t erritory,

t he concurrent decrease ot courtship behaviour ead asgressive iDterac-,.
. . t ionB bet ween 't er r i t orial wes , and th~.lJOre trequent toreys outside,

th e t erritory after spaw1D,g eeesce ,

There are lIIdicatilUl8 ~t territorial e ereaee ~tol'e and during

"" the 8pawning s eason may serve another. 8ubs idiary fUnction: provi81on. .
ot .4I1adequate food &Uppl,. tor the reSident !ish. ObBervat10ns have

Dhow t hat w et; torage almost IlJ:c1llS1ve1;;y within th eir territor1e~ dur ­

ing t he spawning selui on. If a cunner- is not to be foreed t o forage Il.VlIJ

!l"QIlI the t erri t ory , both cOl18pecitics and eontrMpee1fics v.1tl! s1m1l!U'

die t s lll~t be pr evente d rree fe"eding ' wi thin it. The. briat absences noted

• MlOngso~ o.~ males may- be indicat:i,.-:'e or l!l 8careit]" or prey 'vitb:1n '.
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their te rritor ie s. ~--.. . /'
With regArd to cOMpeeifi~ cOClpIUtora , : :rlUlaitnt f.::lIlea not · r .l e , p-

U ....e to courtship' ~d aLt. in truden u; al.....,." ch...d.. -llth ou.;h tl;rl­
tcrial -t~alee er e ~slnt in scee t erritori.s , the eoMUJl.t presence ot

.. potn t1al.ly reeepthll f -.l. mat offset tI':' 1odiaadnnt&gee of coi:Ipet l -

t1~ tor' 'pr e]": T'~~~ _~~es ar l ,wsua1l )' ' f OUlld in ~~ -~th ~b­

bl~15l1bGtrlltel aDd not OIl. bar~ b.edroek ~ere bOth shelter and ~n~c

Interactiona vith C:OntrMpe~itics w e oliggOClt df!IeZl.5e of 8, foOd
. ..- , " r ' o · ' , 1 , "

c SUPPl1 by territorial llIIIJ.IS. - Intertlpec;l.!1c aggreo llion hds been 'idel1t1~

tied aa an ~portant compOnent Of -,te~it~~ d,to:u: e 'i,n ' ~Lbe;or cor ci .

re et speoWo~ whi ch ata1lltain te~itcri,s ' outside or the r eprolhlet iv e sea­

son ( Low, 16ni ; llur aall , 1974; lVr'berg an d ~esher ,Lf974 -). llefell.BI

or she lter . t ood sU-PPlJ . or I5po.VU ar e po.seibie tun<:tiO lU!l of inters peci­

tic te ITl t or i alit,. ( thresher , 1976 e., b .r. Po~entrus~,

a herbhor'OUlS GPC::ha , der ellll5 t he entire ho.N: r&rljSe 115 .11 territory an d o.

exhib its 'W"eeai~D t ovarda 38 Ol:lniTOr0u3 or herbi~ speeia , but .

~ot to CU"Ui~( Low, "" ) ' ,

It 1a dov bttul ~t tJlJ' of th e ~eiu: cbas .ed bJ". t erritorial ~

.IIdsp er:sua pos e ~ t hr e. t t o shelt er -'~.blli~~. Cape~. f1lounder. alId

cod ar e not nonla11)' !.~ i n cre...,cetl in .th~ sUbstr~te . A(-thou,gh f.:..o

gunnellus does eeek del ter in ro~ .su bs t ra t e" , ~e epe.~~e8 18 cOll8{d­

erabJ.r l5lIla1ler than .the-~er and ,.er~ 18 lit tle ove:rlap in ~elter

ab c l"Cq~emcDto •• Ocean POll.ts. Hacr ozooU'cee ~"rica:nue . · occupied ere­

vie-es ill ~evera.1 territorieabut. ver e too l ar ge tobe .aiapla cd by a.. ( .

cu:me.r: In II ,~rritOI7 Where II single ·l arge cre~~e v;t,8 available . t or

shelter i t vna w!ied by both th e r esident ClIMer ud aa oceaa pout. BmI·
. ~

.,', '.

~""""--... - , .. "
.'0'0 0 •. ' .

~o:··.·"



eyer , 'the teepoi-al over lap in "occ~panc::r vaoprobo.bJ.,. small "'u ocelln pou~e

.. t

". . . -
tWllke wee. do no t exert ' energy' tbrough ceurt eh1p,behaviour;, rar&~

ongagf;:In · 1borde; d£DpUte"e' ldth : c'miapeC~t1~8 8nd , _dU~ "to 'the mmii ~iz,

are ~.ctive DOC~. ~ . " """

J: Defense of a, food .eeecuree is a mox , probable caUfle"of interepeciUc
. .. " .... ' , . ' . ' ,

, aggre,wl1on .in ~ a~p~BUS •.• Ag~~~ ~OV~ds ~ound~~ .and_ , cotf~~ . VM ,

iIlO6t trequcnt during and j Wlt . a~te~ lIP8.w1..n5 'runzs o!, ' IWlotue~.

.' - .. . ., : ' . ',-' .
. ,of ~eir t~itorieG " ~~u1d ,~e,expect~ _ to ~e.nd,leSa 'ener~_ i.n_~the_ir

d~fense . ' Bowever , "as-th~ t fmn g and ·,ener61.~equirertents ot gonadal matur':' -
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.t:l J~malt8 in e~ de"e19Pm.ent\uld.01'fSe):Jb~ e:nm:getic 'ad~ant~s»:
~iat.ed wi th 'de~~~e of a slllP.l1ter~1tor;, ,,

Territo r i al femtlleB do ~pear to El'aie on ZO.;piwtOIl:more treq u;n t M

r,. .{h~ liale5 i.n~. ma; ,eOIllP~t: to~ -.a~ 'la6k or b~n~i~ ' pre~ in tM.~. ' ·~­
nero_: }~ 4(rdit.iO~;· . te~es ~~ ,'Dio'r8 ~e~.ti~~.~ttra~t'~d' to bait ~ mlwi~e'

" th~'tt'~fi't~" thM ~~-~~e.; ;:.~~ _.~~.indic:~!.:!~ . te~it~~/.e~e.a
ar•.~e~ .n~u~¢,~:~d . ti :th~~, m.~:e~_~~ ( ,.~r , ~tU1gr~e.~.._ ~ :~ w.e~ :, ~d
might : b~' 1l~; · ·lik~~·tO!or~~·.~~rth, 't'~~it~;;, ~t~~~n"BPa~. _ , ' , -. ,:....

,;e ,~~- '8~~e::' -,~: ~~~-,~; :>'~e~I~~~~'~: ;d.i:~i~._:1~~.~tiOn , :~n '!4 ,~e_~:

.:.· : -#~,·..bO~8r~ .~~ _~e,~ ·'.:'i~~t~~~,~~ .~ b.e ·tte.~~~:by ,~~_. ~~iati~ . . ._~ :',

beha~~,.,. -Sal:~. ( :1.flI4) notd t~t' ,,~e~e:_ food' ti M ,~~~tUU1• .matur~ "' '", ~

P;,..en:,", w=di _=.bb" o;teb""' tmitod"~' th;bo"Uri~yJ · · . ·
~ " ~ot~~~n areas defettde·db). ~1der .f l Uh• Th~ ' l!Iingl~ ~bGer~e4 ~tte~1; ' ~.O · , ~~- :

t~lish a II~ .t~~,?',~ 'a:.,~~ . c~~ ~;~,e:u-re'd' .,na ~~kry ,~etlfe,~~

-. p.r,evioual;r OCCUPi:~ 8re~·• ..' Tb~8~ Ob~,~vtlt:i~.~~.~~, .that: ~~~·~ ~~rr.~~ , 1 · I

:'~.:;~:::~:'5~~:i:E~:::::~;:(h.
~~68iOll.I and a i~l~e tj) nee Ifflen':ap~roached b)' a"~~. ,whi ch ~an

s1gn.iry , recePt1v1ty.}'!, .~~t,~~ . , ~hu'"mai 'acc~t '!or , bo,~ , ·~,oieratiOn.
" , • ,; . ' ' c r . :'" ' .. , ', .

01: 1:ema.lee ~ ·, a :Bale' s ~errltCJr1 o~ a con~i~iIal b,8lIi81 ~d th~ir presence ,

J. P.,iph~"- MO;' . . .f
,Tb8 projo~iO~ 'o~ !e1lle.;ee: ,,!Uch~b{t t,e~it~iial :behA~iour i3 .,:, ·

~; althou8b.-dll~a !roiD ,;~~d ,~il!lh ~'dic~te -' :that 'cip, t~ '2% of :ie~,

~'ell : ar~ territorW;"'d~in:i ih, sp~ s~~ori ~ " : :Wi~ t~~ ' :pr'e~~:~ ·~d8.~~

::.'~e~e iG~~o ~,~a~ 'aP~:!~t ad'.ant~ .~·., .: e~~t~,f~.:~ete~:~ ~.'f~~.
ceaere , It ·.!s clear ~t there are both ,' t erritor illl ' andnonterritcir ial
<,'__ .: " ,(,'.'';: .,': ." "" ' .,1' , -- .: .:~ ; ',' : , ", :
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t eM1ea • .an4 that ,both be~vl~a;L ·.tneo· spew < , ~ ap~-r. c:ap.a.bl' 'tl~

'IIa1tiple 8 pllVl1l!l p~ "da.l and Pel:' 8~sBon.

." ';'though -Uu. -lLSPect.ot ·~• .~1acUsai~ :telSPI':C~~ive .·in adv~taie ",
:to feaaIe\ .m.torW.'~rl~ can ~ 1JfI~ 1; i. rrito;W. D..l~ -.:r.. , .

.. :'. ,:.~_i.:..t~~~~~.f~~~.,~./~~..5~' ~~:: ~~ '.~~~: : ~Ptl~:~~ .~_~~ CO.t; .:.~. _.
.:.~~~_. :~ :?~~'~ ~~ , ~-.a1~.~:.'e.~,d~:.5U.~'~,.S.~.~~~ C~'_~~~~O~ : ' :;"'_ " .

between ·f amales t or ;,pa~ paruers - ll'ould ,be .xpect~ . _ wi th restricte d ,",...;- - . ... .. . . . . . . . . . • . . . . . . .. (. _ '
acC.lllI t o iDal'8 &UI .. pOGlllble result . -Pre6W:lab11, t erritor ial felllalea

~;:-~c:~~~~~.' t~ . p~~!~~i.~·.ao:.~::~~t~~i~~;~ ·.~~:· t~tl:>~~r.~:' ~·

:, : :.. ·~• .I~· t~rrl~~ " ':' \ii~ ' ,~~~r t~~{~t , r.~~~i· ~~~'l;'bl.~ ,.. OlJ·'?;kn.g,.
" .: partners , there 'Would be: aninqea.sl!d -pn?bllbil1t,. t hat the 11&1. could

ZertiU~-~,., 1I~8 ~,~O-:~~- 'b~ th.~ ';~~Hor:~:fe~~ .; (
. The'BrOad Co~e cu.nne!· POPula ti~n,~ ,ftPreseirt · arepr oducti ve ~s­

t~ ~ ~~itiOD ~ that 'in '~~th~~ "~t~ ,':.reall t iu"l:l<Q' han
~ Uo~"tuirlty .~o. DPa~. ~either 1n~-"~ Pairo. ~'~~" .1llwi~~ " ,COll ­

" 'peUt1~ri"i8 ~~~ed. to~' ~._ ._to spawi~"p·..rtn~rl5 ~--both s~~'~. " ·

. ,

" ~-'

, .

( ...

\" .,
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,'"

. 1 . ScClle Illli.l.~ ada~ersuB.d..t ellll te rrl t orl·as · apio.e:t 'both COIlIJPeeitic

",11 cOot MIISPee:i f'ic i.n~e:'ll !f'OIlII eu~ 'J 1:Ul. ~ti1 ,t leN t late
,kpt embtr;: ~t f1sb'~~~ ,th. ·;.... telOfil~~ ~ 7eM to 7~''' :

' ~_t~ ~~~ ~t : the:~~~,~~f:~it~~_~.:~~e.~et>.
than__21 0, _ ~lID.d, at l~la8t. ~ ll1anl1 ~d ~ '. ,

' HO;"~'~'~ :'~ ~ rl;;~:" ~d"-':* ~;,":;"j~ ~; ·
. appear to .contrllNt~ · ~ttle to the r ,pl'Qduou ' f outJ\ut of ,the epe-.

. ,

(" .H~tmitO"a1"';~t;,,; ,uJ.~. "~h 'it~.r .I,;,.il, tt a.ol' . __;)
_ '. ~olouratiOll OC,ca510nallI a~t to .'": ~a~ prJ.:i~. <!ur~ 1>', ' :.

.' C_ t e rel taee .

. . \ - . .
S. " A II1IlIIbe:r:- of t' e -.1 ea dat tIlil~ tarrltori.. in ' tha per ipheral lU"u '

, .. ' . - ....
'W'elSftl l'.beh ari our b an! 'otbu" t'e cr.al" .

. . . .. ~. v " .
6• .' h.71torlal f e=lM Ul'UIll:r .e~ viWIl their te::r,ttonea . n th

:.- . ~. ~. 111 whCNJ' telT1,:o~ th~:r:-el!l~ dt. ~t~!~ mai'" ~~

1. !b . primarfJ'Unct ioa 'or terrtt orial b'h&1'f-o ur, in bpth .b~J[e6· 'tl~an

tob. det .nae o f & opr0mi4g lU'. a.'tl"DIII"bl eh poteJ:!.t1al ti...dJ,' ar;

exclii'4~d " , , ~, ' ' '; '. .:', ,-.. ' ..
, \

8• . ~ Botld.lTi~rial ~d ' l1o:1t. rritorial f~e8 lSFallb wfth ,t-et-r i tor 1al

a:utn. ~~..rr1tO:r:-i~ !~~. -!~ tho~t t'o" ~~:~~.e~o~. :· ~. :
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G;roui; Bpawning 'bY DOlIte~itOri~ r~l!lh hall DOt bee~1oooe; ....ed. r:

11. ~_~~4: -,o~;ur? o:'arB' 4 -: .6·,~eek/~~iO~ ;f~m ' e~ly. July to" micl- ' ~ ,"' \ '

A~,lIIJid r eaehea a pOal( ul tb,.&·tb1rd lIe e~".O! JIl1y.~'

.•... i . ! ~' :>' .' '.. .> , . ...

.· ,"~~1:~f~1-;.=;·~.
. ' . ' '13 . ,Onl,~.~:r ~8lIia;·~~acbeB4 ~d ~~.~hiP ,eti BP1lIss, ,t o . r~aie .In­

': ";~ truder'~ by ~. e~ri'to~i~'fi1u.eB , ~e moil , ,£req~~nt. a!ter. ·1~. ~,5 _t~an

. - . bet~e• . e.nd reach .& peak: 1lI frlHluene r ,,, e holl(lI1 1800, UJ1d. 1900 hra . ./ "1

Spawns ' occur. bet we e n 1,300 and ,Z100 uee ,
\...J ; . ~

,: . , ' : " , . ' _ , " .J ..•. • •

.14. Si8Di~emtJ.y IIlOr• . epavnsand-..approaeheG.tafemale.1ntrud~r8 ,by

. ' t err.' i'~. '.1.·~~ -.~.~B~e OOO-e?d ~~?th~ .lIi d- :f1ood to bigh " " . "'-
pbM e ,~f\. ti daJ. q-cle. • _r . ... . ' .
:.. ; j1 ,, ", "," ', ' ' , _ " . - ! " ' . . '

15~ 'l'er:ri~rlal 4 es .. eJ1dfe.lII.al es .cOntined ,witb0l1b ·.fO,~ i,~ , ' .!llBSh eagtl .

,~r~~ ' 'r.o~ ) ".?~ dtrr~g _ -th~a~ e~~~. :x~

hi bit .~.,. re~.•. d t" ~..'.d., \ aa.~t. .''''. 0.' (lD.i·-.~ti~. ~.nt."•..eu. OM..
!tU b ad~cent terri.tOrial f"ieh~_re~ to their -territoriee : -_:

~ont~~~+:ri~. !ish ~,not e~1t aggr~B.7iOIl ~~lU'd e.~7f!!i~iCS
~ter release. • .
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I'D IP TAGjJEEK DAY 'rUlE TIDE ~PR

1 1400 . 1 074

~ ~ ~~ ~ "' --I .~~ ~
1 1 1500 2 109 8
1 2 1300 1 11.0 17 9
1 2 . 1)00 1· 11 . 0 11 }
1 • 2 1300 1 11.0 26 }

. ~ .~~5 ' ~" ~~ :~ .~; ~ j
1 \ 2 1400 1 1 1 . 0 25 6

~ -.. ~ ~~ . ~ ~~~g ~ is
;. 2' 1500' 2 1 1 . 0 23 5

~ :. ~ ~ ~~ ~ . ~ ~ :g ~ 'g
1 · 4 1600·1 26 10 '

~ ~ . ~~ ~ .~~ . ~8
1 4 1600 1 . 19 . 1}

: ~ ~ . ~~ . ~ ~ ~6
t / 4 . 1600 . 1 • 17 18
1 . '41600 1 ~?} 8
1 4 1700' 1, 21 15
1 lj. 1700 1 11 9

.>~ . •~ . "(~~ ~ ~ ~~ ~

.~. ~ . ~·A~. ~ ~~ . ~
'J t ' ~ ._~200' 3 12 .0 23 3

O~ ~ ' 6 ' ._~~ . 5 ~~:g . ~r ~
1 -. 6 1200 3 1I? 0 26 4

~ ~ ~~ ~ ~~:Z .~~ 1
l ' 6 1300 3 12 . 0 .11 1
1 6 1300 5 .12.0 21 0
1 6 1'300 4 12.0 22 . 7
, ~6 1300 4. 12 . 0 i:tl 7

.,.. 6. 19)0 4 12 .0 26 17
1 6 1900" 4 12~0 25 l '

, ) ~ I~~ ~ " ~~l ' '~ " . .. ~~ :g ~ ~;
1 6 2000 1 . 12.0 at 1
, 6 2000 1 12 . 0 23 3

~ ~ ~ ~, ~~:g ~ . ~
t 6 · 2000 . 1 12'.0 · 19 . 1"3
t ' 6 2COO 1 12 . 0 17 16
1 7 1800 · 1 12 . 0 a3 18
1 7 ' - rsoo , 12 . 0 21 1

(

.'



, ? 19:)0 12 .0 26
, 7 1900 ,'2.0 08
17 1m lZ .il 11
1 7 19JO 12.0 08
1 ? rsco 1 12.0 17
1 71m , 1 12 .0 22

~ 7
87

" ~~ . ~ •~:~ ~§
2: 0700' 1 12. 5 08
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