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During each observational period, a terri to.rial male 

was observed for thirty · min. and h~s behaviors were 

recorded • . A brief.· descript"ion · of · 
J 

96Ch of the behaviors . . ' 

record.ed follo'ws (f 'or· · more de t a 11 B , · r ~ f e.r to Pot t 1 e ·and . · 

Gr_ee,n.l_979b) 

I I ' :, ' 
0 

0 1 

0 : , 
0 

°
0

1 

\ 

0 0 

, ,• ~ ' ,.: 

0 

-~ 

:-. · .·· approac:li · · : Foi:wa_r~. _mov_e-inent· b_i-'_ ?'lie_' fi~h - ~:Ow_a~ds 

. . . · ·: .. · : · '· :-~not.her : f·ou·owi n~'- - ~·n·_: 1 ·~ ter~~~-~::io·tf ·c·our.;e !,~ . , . 
. • · ;- ! 

· ... 
t -: .- • ·, ., 

o, ' , o· ' , , I - -:• • ' ' ' • ', • ' ' , I ' 

' · . ' · .. . ·}. :!- . 
. , · . . ~- ... 

'·. ·; ... : ·. · . . . ): . .- __ ·. 

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

' . . 

r; 

' ·. 

. . ~ 

•:. ;' . 

· :' .. 
' :,: 

.. :> .· ·: .. ~ 

" 
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.. -. 

·. 

. · 

.. .. · 
··,' 

' : . ~-.:· .. ,.-.-.. . . 

' , ' •. 

• \ 

• l p • • 

' · 

: f • · .... 

· :·· 

. r • 

. ·. 

,' ..... .. , • 
·· ; ·, . 

' : ·:.· 

· ... .. ' 

· .. · : · ·. :· ··:· 
· .. . ' 

. ~ ·.. . :· .. ' 1, : , 
·. 

.· .. 

··-·· .... _···· .. · . .. ~ .. 

' ... 

chase' :. quick _m~v~~en t · ~Y .one ·fish .foUo.'fi.ng 

: ~ 
(~basing) anoth~r. lfsual_ly involves t;wo 

fish · 

l~teral , display Two. fish present . a . flank to one ~nother 

'I·· ·,, ' · ' 

.. .. . . 
. ··. 

' .• ... 
.. . ,. .. ·.i ·· .. 

.;. 

' '. 

' J'· 
and s:wi:m slowly, . f'C?llow~ng ·. a para-:l~ .. el · 

course_, oft_e·n . r~ve.r.siJ::t.s dtrectton ~- t;'he 
. ·,"· ·.·· . .. . .-· 

JD~an d i stance bet~·e- _en . ~lie ' tw.o: _fish _-b-eing 
.. 

25- i5 em (Pott.le··· and. _Gre;en =::_1_97.9). 

• 

· ' . 

,· . . ·.· 

. dis~t._a.nc.e .• The. p,ector~l- f _ins _·b_e-a: ·~- .~t . 
' . . . .. IJt . :,.-'i : .. ~ ; J 

,lo~_ -~mpl_i:tude • Gaping- .i ,.s co_mmo.nly 

I t • • 
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" . .. 

. · •• . . . '.t --' ····· :·:: 
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·, .. · .. ::: . ' . 
· .' . . .· ·. •, . . 

. . ,. ·' ·~ 
~ .. .:· . . , : · . . ·· . 

.. ·./ ·"~; .!' ........ _~---:-.--;-c .. ~: -:-:- .. ~· ;·~: ,· ... ·.-:~>-.·~.':: ; . .... ,.;('~: .. -- -~·-: .... ~l -~- ·-~ . •): : 

··: .. .;·· .. ··: . . 
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•', •, . 
. .:.,,,..:,,,..__....,. ____ ~ ........ -... _ . .;,.· ~- - ·;,....;·.-'...;·;-.· ""':-:-. -r -· -
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gape , The lips are protruded and the teeth · 
..'.·, . 

a r~ exposed Thh d~spl~y was. Df~inly 

observed as part .of the 

f r·o n t a 1 d i !J p 1 a y • 

~-

( . 

bite-· : .'Jjh·e 'fish · q-~i~kly clos~s·· i .ts. -ja~ .s- .on 
' ·.· . • . . • '.. • If. 

. _·.·. . ,' ' ' . .' . . ' .. , . : . .• : ' . . -.. . ·. . ,: 
. a·nothe'r . fish •. : can ' follow a ·_ gap,e,"or._-, · ·. . .' .· ·. ' .. . 

":·. ;_' a . i~on .. ta'~-- ~ .i~·p ·iay:_; . b·~·t·. s.'i'~·o. : : see 'n .· ·,_. 
.. -:• . . :. . ·. ... ' . ·· . • ' . .. : ', .' " ' . . • • • ' ' . .'J· .~ 

· . · ·· p_~·r.for·~-~-d · ~p~n·-~ o-the{. s~~~-~~- s- ! . · · .·. · ' · .. . ·_-. ··::.!::: 

.... ·. 
; , 

.. ·-· ... · . : 
' .. I • ~ 

• ' l ~ 

.· ,• 

' ' ' . . . .. _ . ~' 
: . · .. : ': . .. . 

',_ :- 'i;' 
'• ... j tl 
.·. ·:_Y 

' ' 

..... - , ' · - • • •• '1 • 

.... .. . 

.. . 
. :-·· 

.. _ ' ' , . · ....... __ :_ 

' • •' I ; ,', 

... . 

-: '0 •,' ;: . . : ' "· . ·' •' • . . . . " •, . ' ' . " . . ~ 

mel~ e ; Qui~~ · .~. ~ •• ~~C~ ' o;:p;'.t,:: .~> ~C~ion~ .· ·. t 
. . . ' . . '. · , . .. •' .. . ':;.-: .. ' 

.. •.· . . ; 
' . • ; ' J 

' ':: 

. .. ~ -.· . - ·, . . 
·in .'which two f:~s-l'r &'t-rike ·at .each -other. ·. - . 

. -·.·· .-_, ·r:~ is initiated'· m_o'st of the tim.e ' by : ~· . 
' •.' 

-·: -

cou·rtsh~p ·-:- A male · sw.ims i'n an ar.ch, ~ he hi_·g~:est 
. ,· . ' 

poi'rit.:-of·. whic~ fa 1-1.5 m above 
.·. ' 

turned · .. . 

·, 

- · , ' 

·<•sharp l y in .her ·dir:ect.ion and .his dorsal __ ·. 
... .· ,.. .. 

.. . . • 
• I ' ~ : \ . f·i~ti- ~re' cted · • •tne male swi:.ms in' a --ca.rari-:-.. ... .. _.. . . ' . . ' 

I • .•. 

· g1£orm .. (•> mode .wh-il.e · th-e·. fema·le·: sfay:s 
,., • . . ·... ··. ' · .· 

~ - . 
-near.;y i.,mm·ob il'e ·.or swf~~ slqwl-y • 

. ·. · ,· ... . 
: . 

·, . ', • · ; . . ... 
-~ • • j • • • • 

, . . 

.' .. : . . . ~ .. ' 
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.· - ·: . . 

' l :: ~ ·. ·• • . . •. ·. ; · .. ·. / -· 
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'. fi'sh' ~oy'·e~ .··:£ ~r~a-r.d -~y · ~~-~-:e:p·~ ·; !>f·- ~ ~:e~ _:: ~~·'{~ - --~_e .&I~:.n ·~ ://-~- -·- ::.·. · ·_, '. ··· ···· 
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A fish plucks quickly at an obje.ce ~ his 

lip!" protru_de,d. F ·eedin'g .was · seen to 

take place .on ·'the -benthos or in the water 

column. : When on,. t~~ benthos, the fish . 

. . w.as assuming a head dq1fn, ne.a'r l y vertical 
- . ' 

.:·:·posture .•. · 
·· ·. 

,.:· . ·- ·· •: .. · .. ·, · .· 
. ·.· 

,. •, ~ ·.·. " :, . .. -

: ·.·· . 
. . :·. :. , . . ' .· ' . ~ "., 
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. •: 
' i.· .. ' ,\ 
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,l .. .. 
qu·an t i fie d 

' , .. ' 
the .- only_ . be_h.aviors .·were .::· th~se 

' ' . . . 
· in ''1981' · · . . , 

·, ... ' 
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. . ' 
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.· 

. -' l' 
. ' .. . . 

... ~ ' 
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. .. ' 
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. ' · :· .·· 

.· .·· 
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' · .' . . ·r ·e .. la,t.'ed 
• • ! 

to or . . ·occutring 
. . ' . . . ·' ... 

. :· :.· det~n~ e a~d. 
' . . -· ·.: .. .. 

• . ... • • ·'. ' l • 

. ,-·<· .. -~b:~e.~y':l _t:i:o~_~ : .· .. 

·:· ··· '·rep_r :cidu.c t i v_e· 

·'· : 

behaviott:J ~ 

·tn 
... .. 
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~ ·. ~ . 

-~onsequen tly, 
the :· ·· ... ~h~rnoon ; · 
~ . ' . . . . . . . . . . ' .. . ' 

· · ·nece~-~- ~-t ·aung .1 ~ 4 'individua l · di.ve·s · in .iB · ~ays. 
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·Capture and tagging 
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_The te~ritorial mares . 8 tud i~'d in ·Broad · ·cove' were · 
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.····>:t ·· 

J, 
l 
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. ~:1 
l 
.t 
;J 
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,) 

;l 
' ) ' - ~-

' . . . . -;~ 

captured··, · ~y · entangl.ement ·. ~ti . a 2,5. mm mesh . ~e.t dtJ:l'i~g .. both : ".~ .,.. . '.,. :· . . . , .... • ' . ·..:· · .. ' .: ... ·. ' . . · . .l 
.... . ··:·: . ··s~ers •.. :·:~~ ·~J.i.reg,~~:~··/~.:,e:~~l~·: .. _· ~ -··.· bTh~s· ; · ~as ·_ . : d;~~·~ , :: to .' .·. , . , .. , . . ,r ~· 
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.. ·. cap.ture·'-: each .: fish'. h'aa\ i,ts . tag· cleaned '· o~ · alga·e·~ i'~s l~ngth,' · .. .. ··.· . . ·.~ : ' .... ... ·.' . ·. ' . ···. :·. 
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' ' •, • •E:_ '• ' ' ' ' , , ~ ' ; ' : ' - ' ·: , \o • .•. 1 , ; ••• • '; 
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·. · . .: , 
~orphom~t.ric data 

-. 
' . ·: . . 

· . ... '· 

. ,' ' . '• . ... · . 
•'. 

. .. 
.''• . ·; 

·some cunn~rs were m.eajJured ::·.:~~a·~ ... ·-'w_eig_h~e·d ' . in· · '·:.order t'o . ~ -
~ '•. .· . ,. . . . . \ . 

·pr,oyide . . gr_owt'h ~· .. ·: da:ta •. -·pa-rt .of .. the .. se ··.;·~ealu.i;~~e'n·t·s . ca;;.e · ;from .-. 

. ··. / ~~t -~ ~-:~ .~·i_·l~-~ t~'d·:. r~ :_:~ :~:e:~i-~~8 re.ars . · . . · . . ·.·· ._.· .. . _:_; :" - ... 
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about three -to fl~~ - m ov~r a territory; dur.ing . · which time 

they .. n~te4 . th~ reli:d and._iyp• of. substrat~. Th~n ~ they 
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:'. 9 . .. . : ·. : ~ ... ·• ··. · '; . : .. :. - ~ ::.. ., -.:: ': ·. · .·., .: : .. · ·.·~ ;- ~' .. • .. ·~·:"·~ . . ' .·. . ·: · . . •. . . . 

· .. ·.--. :_ · :· of · .itiv'erte.b:r 'ates Notes- wer!!.- '.·taken --on _·,wate~p·.roof p·apar and 
. .. - · .-. . . ·.· ··~·-.··.(·· .-::, . •· . • ' . . . . •. )-

.,· .. ~ .· · . .. · .. - · .. . ~· ,· ·'·.· . .. · · .. .. ··_.·.:. .· .: ... ·'· · . . . ·. ·.· · .:_ .. ~ ·-· ~ , , . 
- ·. --: c_om_pared. · by the. ob,serv:ers·.- ·af t~r- ·th_e ·-Ai ve .• ::: -,:.. . ·: · : 

• ' • ' > ' :·:-- .,.:: ., " ". ..: • ,' • .··: ,; ' : •• ' • .'' ,'.: • ' I '·' ~. :.' • : • ' 

' • ' • : l I " • • ' , ·.'' ' ' ,• • ' • ' o '• .·, , ' ~ • . • • • ' ' ' • ' ' : ,~·' • • .-·, 

',! •,"t·' . ·. •• t• ·!'': 

·; " ,. 

: , . .. · .. ·: .... I. , . , \ 

. :~·.~· ·~ .. . · : ';. · 
:o... .'·· :: . l • •. : • '~ • ' -. 4 ~ c .. ,. ' 

. ... ·. ' . . ·. 
; - : . ~ ... 

'• ,_ .... . ~ . . 

··. · ... .... 
• • .. • : ~ • ' • :: •• 1;1 

. ' • • 'I ~ " , "'' ' I • 

, ·Food ·.ma.rdpulati·on·s 
. ' 
•" •. . .. . ~. . . ·. ,., . 

···. 

t .r .... : 

,•' 

{. 

I• •" 

'~ 'i z' . • .,, 

. . '· 
' ' 

~ ,. . . · ... 
i ·,· .. ·, · 

,I ' o 

. . ~· . ' . 

. . 
•I • 

·: .· .· 

·' ':: .. · 

. , , · 
·'·,' 

() . 
..... .. 

. c 
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1981 ; Dav.ies, 197.8) ·~- With som~ fis.'h• _territory size has 
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·bee~ · e~peri.m~ntall-y demo·ns tra tecJ.. ~o v·ary with 
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to only a part of the food resources of the te~rjtorie~. ---
Since 

~ - 't. 

the fish were to be preve~.t.ed-· ad~·~s to food. one h·ad - ~~- . . . . 

' to make · a~~e t~at whaf.was meas~red •as the consequence of 

" . ,."-. ..- ., , , ... o I • 

the rie~ s ~resence (i.e. no food.) · rather than tlie ·:~effect(s) 

·of the: n_ns . fh.emselve.s. 
. .. 

r 

. ,' 
.~ · .... ' . . · : .· 

. ·. '· ·· . 

l98i~ a. ~·~c~~.ci~ .' ·o£ ·:. ~~ · ':.~~~t . · .. . ~ : ' ' . .·· .: .. .. / 
· .. <?.cinsequen.t:J;y, ·1n : mid-Ju.ly,. 

' • • ·, ' :' • ~' - ' •, : I ~ '• '• ' •' ' • • 

: iuib~':t r ·a t·e.". ·::~:~~ .. co:V·~,.red :' ~ith_ -.-~ 2 · m~ ·;n·~sh·· ·ne-f. · i.~;. ~~·· -~;r~a · .... .. ?so··.' 
..... . . 

. m south · o·f the: maiti study site· where ,terr·it .oriS:~ · male~ ~: w~re 

. · : 

·. ' 

:Frequent snorkeling-observations, although at irregular 

iritarval~· , . were made ~hroughout th~ ~est of July •nd August 

the presenc·e nets altered the 
·, . ' .. , 

6u~~e~~~i~ not ~void ~he netted of .. nearby fish 
'.• 

area: apd we·.re ' frequen·t1y o,bserve-d · .: ~irect:ly ·o'ver ·the ,net; 
'. ·. . ~ :. 

p 

·qua~t,itative data wer.e take·ri. 

At the end .of August, s ·i_.Jt · r ·egula:r.ly . . ·: 

terri·t ·ories were chosen· .fo·r .inclu:sion in .this · e~p~-r-imen.t · on 
' . -· .. , . . .. ' •' 

. . ~· . 
. t ·he ba'sis·. of their re'tauve,' sfz:es • . 
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.:,1;he_se · ·o~se,rvations .. were ·as ··-gro1,1.ped 

w.eather ,P.~r_¥1-tti'r;lj. · \ .· . · 
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On September 2 and. 3, five n'ets were installed 

covering, r:e~pectively, 50% (_for two. territories), 75% (twci 

territories) and 100% ~one t~rriiorj) of the areas of . 'five 

6th territ6r7 was l~ft uncover~d as a 
• 

c;ontrol. ·.-¥o'll~wing 
, . '· ,•. 

mild·~ fo.r ·: ~_:i.n·e .;~a.·ys ~u.d .over ·a. per.i.o<:[: · · .: 
' ' • o ' • ' ' •• , I •O' I > , f , 

30 be]lavioral, .this·, more . min·. 

oliser.va ti6ns. ·. w.ere . . . ~ \ 

-li . ··-·: : , ' . •. • • . : ... . ' 

of..' 1.6 · day:s·· mainly ·oeeaus.e ·of ~~ath._er -·eon_di do:ns. 
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Inatit'ute ' inc.~ 197.9.)' · 

,pro.grll:ms ·we.~·e · used fo.r · co·r .re·lation,,: • ~egr_essionf!;. _:multip'le 
1 • '•' • I \ ' • • • ' • ~ ' I ' o • :~· ,: :) • ' ' • ' I ' ' o ' 

' .re'gres sion ~na'lys'is •· ~nalysis . :i:lf .V.ari?~~s~~ ')hid .. .! . . iiosterio'ri_ 
-· ' . ' ' . ·. ·. : ·: . ' .... . . . ' ' •. . . ·. ~ ' ' ' ~ . ·. ',· ... -~ . 

. t~1ft~, t-:te.~~ .. ~~ ·and. n'or~a.li'ty . tests.· Iti . unil~iple· re_g~~ssion· . 
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. . · ·. . . . . . · .. · . . ·. '·. - . . . 
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'• ..: •• , '• , . ' • • I • • ' 
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-·t_: . . • ' . . -~ . ,. . ~- . . 
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• Q .' :·- · ·, . • . . • •· '• 
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is mentioned. Otherwise the st'epwise · or the maximum R 

procedures are . u!led •. 

heteroscedasticity, 
' I • • ' 

:. ·•, 
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rock gunnels (Pho-lis gun·nelus). Ee _lpout;s (Macrozoarces ~ -P), 

lobsters . americanus j, 'cap_eli_n (Mallotus villosus) 

and cod (Gadus sp) vere . . left. u:ndis 'turbed wh·en p .rese~t. 
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gen~rally assodated wi.th fema'le .f .ee.ding ·behavior, at · ·least 

npt. in the aftern.,on. 
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wi-th' .:s _helter• · Presumably -b-ec.aus ·e of· · lack of cov~r, they 

1:1sua11y ·'did n~t . t'r:equen t . areas - ~ and 3. 
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. " .. ·: 0 •• • • • 
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. ... . . . ~ ' . 

· · · .. ' • .. ··-· :~n:,{._ -~lm~~_ t_.:.,. ._: :.-.: 
' .. ·· .. · ···. 

,: a'i'W~ys , 0~. !J~bs-~rad~- or~ani.e~s- . · ·E:kcep .tions to thi~·· l ·a~t ' fac~ 
.,. - - . ·· ··:·. - . ' 

.. . ·~· 
•, 

were ' ob's~e 'rved ' when . Aug~'s- t., · · · 1980, .. 

(Aur~lia sp), fl_oated over the territor iee .- Some 
'' ·;: 

. ~·· 
- ma~·ea s~am _..f.n the · wa~·er · .. column to take at 'these 

.it\vertebrates. 
·., . 

··A. · .. res{dent. male was of'ten Joined by other 
. " .. _; · ! . ·.~· . 

;• : Qg · •• 
. cunn~rs whic;.h-. were "then ~h~~:sed ' by .h_im • 

I ' 
~~ .. . 

J> ' .{ · 
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~-. 

, · •. . ... . ··.·' 
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·Th·e, f.e~dlng behavi~r ·· ,o,f is 

, ... ! 
· ' ' 

. ' ,. 

. ~o.nsp ~ c~O,~B· ,· .. ·th.e _fhh' .. a9.8U~es· :a h.~--~·~ .'cfo~~)tai.i up· p·~s:iti,O.ll; 

and .i.ts ..... lips . are .. : p~~~tra·~ .. t~d , : ·s·li~wing ''the ·teeth. . ·~ · .. · q~{6~ . 
: ·. : \ . . . . : : . ... :·-:. . .. . ·. . . . :.. . . ·. : . . ' 
p~ucking· ·moyemen't'' fallows as . the . fi'sh 

, . . . . •, 

.'.· . . · ' 

.· . \": . ' • . 
' ::·. . . ~-: -~ . ·~ . -' . 
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t'i1us ' :iak:en · .; ·'C._ould - i'rar~ly 
. - . ·: . 

. -' .',. Jr.·.ood· ... items ' be 
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· . . ··~ · -

.~ because ·· e:i.th.er · t ·he.y wer~ ·t·~:o ·smari - pr becaue~ the 
, • . zl • : • - • , , , . 

fish .. h'ad··. · · . . . . . . ·~ 

·. ' . ·. 
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2. Femaies and other males 

·Female's and non-territ.orial males were easily attra~ted 

by· bait. thro_ugh~ut · the_ir .e.ntire . act_ive p~riod. They also 

· fed in t .he '<i_a.t.e!· · c _olu~n an.d on the b-e_n tho s • This groi,lp .w_a·.~ . 
•' 

.oft.e~ seen.'. t()'. f.eed in 
,. . .. ·-

. · .. -·: . . •· .... :- .. . -·· .· . . 
. ·. ·.· 

'. • .. ... :.• . . .. · ..... : • • • •• • t • • 

·: .. •, ' .. t, · ·:-. • 

-:: · .. . •.· 
• ~-·· ·: ' , · # • • • • ' ·' : ·: • 

. ··.t· • ; ·.: .-.... · . . . • . 
• ' • • • • • •• • :. • ~ '. 1., 
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' .. · .. .. 
. .. ..... . ·· .. 

·· .. ' .·:_ . ·I.-,. ·_·.' 

were _;·analyse_4 . : . 

. chitons, .ophiu~ofds and · li~pets ' occurre,d .in more than' .60% ·of 

.. . · the.- at:i.Uien ta.ry · t _rac'ts (Fig • . U· Th.e s ~ results·· · co-!'rob~r ate, 

·on the whole_1 · ~,hose ·o·f· Mart 1~ ... (1'9:7.~ )' ·wile fou'n·d ur·~hins and 

., _. i'impe_ts .. . to. ~be doini~a·nt -f'o~d i·tema ~· Hi.s f~-n~~ng~ : wer~:_ b_a_s_ed: 
'·'OU . ·a sample ·."of .15 ·8~·-.· CO~pa'req to '. 3a· i~r th~ : -~ -pres.'e~& . - S~)ldy, · .. , , 

. ·~ . ' . ' .. ·. . . . :. . ~-·. . ' . . - . . :' ' . . 

. which ~i:s~.:t·.t ' hei p . to' .. exp1;ai n .. ; the". d iff.t;_'rence ': 0~-- -.. dive rB'i ty ~ 
o' , • •: • • I • • - I ' '; . ·. • ' I , ~ ' ' ' ,: , • ' • . ' ~ ' · , 'o I •' o 
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• • ' ' I ' ' o • 
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.. ~~r~iapo~din{ ' .to~< tHs crit~r~on w~r~ ·u~ed f~:> <i>!<~la~i~.~~ . > ·.·· ... 
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,·::: o o • ' • • .' •. ' ,' • ."':<',:'·>·,_.-.'#:. .'' ·-~·: • : : ': ', T ·~ ..... :• , ,: _:.: _· _·:, · • ... ,·, , ..... '. :• ,_,,: ·. o l_,' · :' ,: ':. · 
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example,. Hiatella arctica~ the arc·tic rock 

'iri quantity but was 

not included ' in .=food ~t:~ms . . •' 
algae, whic-h makes .it generally 
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· · · 9 · terr:i.tor 'i~s- in · Tabl~ 
/ .•·.·. '.' ... . · .· : .... · . 
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.(TON 5 . ( no·.t. shown) . .' ·~:I\d 
. . . ~-

. ;T.~NlO):. :ana·. ,- op.hi~ro·ids .' (O·P_HIOlO) ,' _ap> food it~in:s d 'ei:uii't 'i .es 
··•.· . . . · ' 

., . 
. which . wo~ld . s·uggest ' tha't .' iarg'er _ , .ter~i-tori~s are' mc;>re. like,ly ., . .' ' 
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.' to.·· ha-v~ · J;~w,~r. · d~·ti!'~J:i:~s ot' . ~o·o:d: ' . : ·~:~~:rt~ ·r. }he~: · abj!'n~a~~c.e . · . o£:. · : · 

, • food. : items· may ··r 'eii1a.iri · ~~mpar ·~~le·· b·e.tween._ t-ert;"itqri'e8: 'The-· 
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Correl'atio:tis . between .food it.ems. a:n4: depth. a're positive.·_.·, · . . . ,_ . ' . ' . · ' ,:_ ' ; . . . .. ·· . . . . . . • . . 
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D. Multipie regressions o.f food ·related parameters on 
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predi'ctor of· feedipg it:ltensity, accounting for 32% -of the 

variation • However, . when the model is increased -to two 
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ol>served in territorial males during the _morning. 

Consequently; observations ·were made in the morning, after 

the spawning season. . Throu'ghou·t the whole period · of 

observations ·, which was over almo~t : a month (fr~~ 

' · m{~~August t~ mid~~epte~ber), n9 courtship was . ever noted. 
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Table' 11. shows the ·quantifie4 · behaviors · ·in · terD;~,S of 

.ave't'ages per day b.e.£o~e and after ·in.stallation of · the ·nets : 

. I • , . 

. ~he.re ·is a 'decrease i .n. the ..._,aria.bles F·EED and AGRESA -·• The 

varia,ble AG.RESER ~n.creases but b ·e~a~se :of the i!lf~equency .. of 

· ' ·:i.ts occ.urrenc~ .s • . ~ts· d'i.stributi.on -is· not normal nor · is its 
. -

. varia~c~ · homogene9us. · Referenc.'e . ~P : thi's type of beh-av ior 

·T-tests run . ~n log..:transforme~ data .'(Tabl~ ··1'2) to 
ascertai'll ··, -if-)]her-e . is· a, · · .d.:i.-f f erence 

beh~vior.s . ~e·f o-~ ~~:n~· ~· ·af .t .e~ -~~la~em~.-~t Qf 
.• # • • • 

.. 
, ·-. _,. - ... . " : 

. ' 
' . ~. -

,. ;·, 

. , .. . . ~ ... 
' ~ ' . . , 

• ; :'·:- . • ' 

betwee~ the ~~~~s 6f 

· th~ ·~era ~h6~ - ~hat 

. -· 

- ' 

... .. .. 

. ·.·· . ,: ' • .. . '· . . . 

. •: · .. . ~: · · ·.' :-··: 

.· 

. .. . . 

:~ 
~~- .. 
:~~ 

'l 

l .• . 

· ·"'.; 

.... · . · 
,··: ",.: - . 

; ... . ~ :~:· : :::. : .... J, : ' ·. '1 

•' • : · ' .. ' ', ..... • , :' : .· . . • , 

. -, ·~ '·: ·"<'' ;• ;· . · <:. _.;~7::c ': .: ·.: .. ~~::·· ~~ ;)~{;, '~}:·:1;~~~~/:~. ~· :·':)jf(:; ~:-:'· .. :"<:· :·-':<:·· ~;\ /~·: ·;_(/;:}~~;~;~??·.~~~·. :; •: ·7:; :'. ~ ;.-~:~ ::·;:_.~ · ~-}· .~~~ 

.... 



-- ··-- ---- --------------

.• ; 

4.~ 

1 .• 9 

. ;1..3 

-o~ 6· 

3.4 

. , . ;~ : ·-. . . ·. ~ -
~ . 

-· ·.· - , ._.··· . 

.. . . . ... · · ' 

•, 

. . 

- , • 

:-. 

. . 

observe!l per .·.-:; 3o -:· miriute·s before 7. and after 
the food~.· .,sU:pp:lie.s of territorial males T. 

. - . 
J . ,. -~ 

-· ·. -

' ' . 

Aggre_~sj_-on~~ .. _ . -/ \g·gressions 
intra-ape_ci£i¢· -(?). ·· V~ter-s~cific (3) 

- . . . . ~ . 
' ·. ··.', I • 

. Be~ore 

l"S.". 0 ·:_: . 

.19_.4 
-.- :', 

1-0.9 '•.' 

is. 6_-· . 

9. 7 . 

. J;~ ~ 
.-. 

' I . · , 

-· ~ . 

_ ~- .. A:fter.-· · ·. -. 

. : .. . 
·i7 ~ 9- · ' 

.. -.. 
·-·< 12.0 

- ·-. . : 12.9 - •' 

·- ::_ · .2 ~ 4 : 

. -_ 4. 2 

-·- -· 
. -. '\ 
-.. -

. . . -. - .. ·-·. - .· . . 

. -

Be£6re- After 
• 

- 0.4 L9 

o.1 o.o 

o.o .·o. o 

- .-. 0~-0 0.1 

0.1 o.o 

0 •. 3 

o.o · 

, ·~)iiinkr~ir;~~"'~~#*~'~:.;,;;,.s;~.~2;7~ ·· .· · •······ 
. ;~ 

.·.-· - .. --~~-_,.,.-""'"'·"_,.,. __ .,__ __ ;--· -~· .-c~·-·--___.:·-,--­

·._. -. . . 
. ·--: · .. ·. - ! 

U1 
. q:) " 

( l 

L. t 
1-.. · I 
j . ! 
I '-
j_::J 
j . .. l 

: .- . !' 
i .,. 
; . i _ . . 
I.·. l 

~ - --.... l. 
, . I 

-I· 
' : ,- -·1 

i .. i 
, . I 

~~---'·1 ;:. :·! ~ -
j- ·. • 

:. -·t 
. }_. -.-1 

I 

! 
I 
J· -l 

l 
i 

. i 
- . \ 

·· .. ·1 
1 -. _-.. .1 -: ,. 
·r 

j: ­
i . 

, .. : }- ' 

---,-- - I! 



I 

I 
I ... 
j-·· .. 

1: · 
I 

I ;· 
' 

. ·. · 

·-:: ' · 

· .. :f 
l 

. : ':f 
>) 
.J . 

.. ·. 

. - . ·. 
.... 

. . · 
' I,• 

!' : ' 

:-,· 
·· · ; 

'• ·: .~ :·~~.~-

··' · .... 
•' 

·' . · ~ ' t 

····. 

--.......:..- .:.-·---....~ooo.--' -··,.-.--·- -- ~-·- --·-. .. · .. .-. ' - .. . . ' • 

' :· ..... _._ - ·' -· ·- --·-·------ ·. : . .· _ ...... ~--- ~-~~~-i'~;: . .; 
----~~---....-·--· ...-~~ .. ~ 

. _ _ __ __._J __ ...,. _______ , _ _ ___ .... _ • .,. ___ ___ - -- -· ----~-----·--- .. - .. t··-

. . ·. -~ 

60 

12. ' .Table 
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. ..... B. influence of territory size • 

' 

,' 

The sa~ples ·were too . small to p~ovi~e reliable data to 

detect ~i·ffer.e'nces with. reg~r4 to territory si·ze . or 
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Tab1~ 13. Pearson . 6o~r~lation. coefficients between physical and behavioral 
-parameters (-i) in· ·ter:r-itorfa'l males .1!_ _ adspersus be~ore 
·inf!tallati.on, ·of· nets - ,cc>'t~ring p.'ar-t of their- food supp·lies. 
installation o~ · nets, A•after inst. of n~~~' ' ri•percentage 
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' . .. 
Table 14. ·Pearson·. correlation coefficients (1.) be.tween ·some variable.s in 
males .!.:.. adspersus after· .j.nstallation .,of n~ts . covering part of their ·food 
sqppli~s. . · Note : . ·only the functional {non covered) area of the 
terri torie.s ·· is """"'CCrieidered .in ··this -table~ 
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week~ of or after th~ spawning ~~-son. After : exa~ination of 

' the res~duals, .it ~as decided that loglO transformed. ,. val.ues 

were most suitable. 

. . / ·--
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Tab~'e . . 18.. · .o~e-:-way a nova o.f total length .( 1) . of a santple of it'• 
caught ·in November. ·ouncan!s' multiple range· test is used as a 
test. Means with differe~t letters .are eigin'ificantly (P.<O. 051 
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Table . ~ 19. One-way anova of bOdy· weight (1-) 'of i!l. · sample of T~ ads ersus-

in Novetpber. Dunc~11 '· s mUltiple range ,test is used asa _poster or~ 
Means with· di;fferent·· letters are . s;i..-gin~ficantly (P<O. OS} .di-fferent. 
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Tab~e .21 •. ~ _posteri.ori tes·t _co.mparing the body weight means of. a . ·sample . 
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Becau'se femal·e ·s of.' most animals invest more energy in 

tqei'r . 'gametes than -'males · do, ~ the for.mer be~ome· · the limiting ~ 
1 

sex (.William 8, 1975 ) . · a.nd va r :fat ions in ma·~e rep.rod u c t i ve .J 

eucces 8. are genera.lly . at t; ribu ted . to . :a e1ec.t :ive f e1J!aJ.!! -c·h~ic e. · -'~ 
I~ .order to pr,ot~ct:~_ -her inve.st~ent· , · a · re~ale.- ~ho~l~ ···.-bas'e -~~r 1 

., :. . . ·.·: . , . . - • . . - . . . . I . . . .· · .1-
-- ~bo~:~·: :.·of· . 'Jil.ate ~-J . ·.·· ··ae.ver.al cd teri·a ..• · . . .. ·A~on~· ·cu~~er~ - of ·'f.::· 
Concep.t ·ion,·Bay; ·ti~~ .·p·~·s·s~-s~ro·n· .. : ~~ -. ·:.a - ~ - tei.~· :i_· tor; · · . . ·ie . .:· o-~e.: :, of . · l . 

·. ..:: · · ·· · · · ·t.·~~s-~ ... :··, c:;i·t ·e~:ia. ·: .. ~:-. ·~u. t·it·e. ·-~.~9 ~ :;v~ ·d· .. :~·pa:~~iis ·i.nv~ i~vei · ~ ~ .:1~as ~ ::_· .· ·· ... ·: f' ·· 
: .:::<·.-.. .. .:~·~;-:t~~~~-~-t~;r{~L- ~~1~~·_': .. .. . ·.; · .· · · ,_~ ·.:,." . .-: .·: . .. -. . · · .· · .· · ·:' ··.·· ... _ ~. :; .. ·: .•. 1 ... 
.. , .-::. ' :· . .. ' . . . : · ··::; . ·· "! ·· ' . . . _. • ·... . ::·. .. :: . . 

.· .. ·. , '• ./!' ....... ... . .. ... . -··: . . . t\6.: . •.' :... '. ·, ... . . .... :·, :.- ... ... :,· .. ·.- :· :· ' ·.-.-: . '. :_· ·.:. . . \ 

· .:._· ·:, ·: T~- ~- s~·l.ect·.:· ~ .:m~te'~·· a £--~~aie ·· c~-~·-.. . a.ss ·~~s -~the ·:.:~~~:en.-~'iat , 
'• ' ' '' , : ~ • ·.'' ' I ' ' ' ' • ._ •' ',. ' ' ' • '• I ' ' • . • ~.:,· •, 

" ·p·artner, · i~.-·twQ ~i{~9 .. :· . di.re.ct.lY ,; ·:in looki.ri·&- -·at~ _some .phy-~dcal ·· 

.. or bah.~itioral tOatU;.;, b£ ·,he mate }·~ •• it •. ~r in~ir~.~~ly by r 
,, . ~· • "evduat!•~ thO ;~~sHty> o: qu~;,~~'\ Of ·~~· 0£. · hia f 

i-. ::· .. · . . ·.- poa~essions-: -.These .male cha·racter'iat.lc·a Dius~ ,:1)~,-- Qf -: . cour.lf~. •~. ·. :·· ·. 'j 
. . .... ~~rJable< and ~- · ~ppra ·~·s.ab le: . pr !~r- · t·~ ,:~·:: ~~ t ~:n·g \' ~~~~~y:, 1·9:,:~ ). ~--~ :· !" · 

• • • 1 • • r •, , . . • . • · • • • ' • • • ; ' • 

:.-< Mai~ · cuin~r-~ ·_. cin : -~ ~·:. ev~.i u·ac:e·d,· t~~~~-8-~-- :b·o·t·h .. -~~1·~· .... . ~ -~-n~e -- :· ~ ~~~ 
• ",',' • '. : \: ' ' ' ' i ~ t • '. : • , ,·:· : ' , • , ', ~, I ".,., • , :, ' ' •• • " • "-. I 

.. su~C!!~ 8 fui' '· c)ri_e~ · . · ( ~-~cce _s ·s£~·1 - ~. rel.a·t t~e _. ·,_to ··: ~~:aw~t~g· )'.· . 4:lf.fer .· · .. 

· .·-.' _.:·~ _. W.it.h :.:r~:~-a~·d. ·~ '~-~ --.. ~-1!~~~~~~; : · .. ··.sh.e .. · ~-nd : . .. ~x6:1~:.1 t; . . va~;at·i~ns. ~-:- :;~~ ;: .. , . · ..... 
:·-.... ~_: .. _. .. _.· ..... ·· ·. -:· · __ >~ .... :.:- ~ . . · . .<: . .. ·_ ... _ ._ ,<- .. :.· : .. -. :~.r _ ..... .-:'_· 
.·.physic·al -::a'nd · .. '·b'eha'vior.al :· '.trait.s. · . : B~c;inia·e:·. of · t.hls. ~'-.'it is :--

:• •,,,:·~ · ·, ,,~ ' , .·· ( .. : .... , ' ': •' . ~·: . · ... ,.·,>,,';·:: .•':,·,·:·. ~. I• \ ' ', ,-' · ,'::·•· .", ·~:,,.'· .: '. '\_. : . .. .,: ·,· , ' .' • , < 

:1. ·. dif-ficult ·~to-sort- · 'Ou't"the' factors that l ·ead · ~rf .e!Xlale ·cunner_ 
, ' : • • •. , " • ·::: ' \ ' .... 1 ' ' • ) ' ' • : ' ' : :t ,' :• , ; ·~ , " ' ' ,' ' •' '• • .\ ': . 0 

•. ' , :.'•' I ' • • ,'• 1 

· · , ··. t~ .. ·.:\;~:~~d .. w'i th· ,~·· . ~~i.d.cular mal-e : .a·,t· : ·a· .. ~p:e~~_{tc . site _.si.t ·e . .' .·:: 

~·>\·· ·. : ... ;··:,-_. ~- ~i~.-{~_.~_,f>_a·~d .. ~~~i/· ·~;:iH~~ - ~r.~ -~~-pec~e -j -:.:;~-~.:~~~o;i~e : _ a · .· ·PP~·i.tiy~· · ,~.: · 
- . -·~~ . .-. · - _:.;:· 7 ·~\-~,~~·~:·~o-~s~i·~:.- --~f. t~~ ~:e C·t.-8.·_.-any c: -c;mP.~t~ -~-;~J·· .~{~~: - f.&v.~·ur±~e·.~ ~ i ·~-~s· .. 

• • ' • • • •• • ·' •• ... • 8 •• •• • •• • ' •• , · -·. • • . , ••• • ' ·.· 

:: ·,:', ·.<_:_·.·. :· ·.<··.·~.: .. ~:-·..,··:·'·.~-~-~_,_·r ...... :.:.~~ •. :./9:?·a·->:>·. ·. · .· . · ·:<.-: - . ·. · ·· 
- , ~ _. . ·.:.':' '· ······:.:.• .. · ·.:·: . . . , .. . .... · ~ · .·~· · . : ., 

. . .:. : . ~· . . .. ,· : ' . ' .. ~ : ' ., . . . . . ' '.• ~ ·- . . . . 
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Such compe.tition seems to· occur in Conception Bay 

and · .Green · ·(unpub li,shed Pott.le data) ret:noved ... r 
·'' 

ter.ritorial male cunners' from tpeir sit.es . and observeq t ·hat 
•, . 

~he v:acant· .·. t.~uHor_ies· were : ~i the.~ s.oon an·nexe.d by adjacent· 

,- t~rritor.ial uiale_~ o~-- .occupi-ed. by M:Wcomers •. -· Thh itldica.tes 
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t.. .. It . J.f~ . ther~fore, .rea~~-nab_l; ·to as_s~.me_ ~h~_.,t t~n~ers_., ·.c~n 
r.·:,; · · · ~· <-<.~ i~~ Oiff -~~~-~a - i? ·.· •. a iz~ -among cons p e c ifi <ja •. . . Size . is . ~ 
' ' . .. ·. . . . of ten' .. c .los ely ,:ref~ ~·ed. '•t o :: f e~und it.'y ' ·ln . ~ ~s'tu!.s ' (~1_~-~\~ er' i'~ 6'9) > . . r .. ·.·. ..~ .. •. ·.·.' . , .. · ., . . ·, ... ·_ .... ·. _ ,-~- --... · _.· ···.:-.. . :·_.- . ~ : ... \._· :-· ..... '·. .. ··l· 
: ·.··-> ~ - 'I/ ·:_ ... . , . It can ·· also · .tndica~~ o.t~er _·quaH.ti:es. ·' . Fo.r·· •fxamp_le,_ ,l _arge_. :~ . 

· :-_::·, · · · · . . . . m~l~\ · : .~o~{~l:~:d~ ; scu.-l ,p-ins .. ~.(Cot tus , ·.-~:at ~cl·i· ~-.- ·.: <~~k-~ -- .:: ·:~ ·e:·tit·i~··~ - ··egg.· : ·. · · ·' · · j. 
: ~. ~: •· ,;'., • • •' '• , ' ' ' .:~ ; . , o' '\ ·" . . .... ' • ·., •, ' ,;: : . .. ;' ' .,·,·: .. : ,' Jl ' 1 ,, . ' • :':• ;~ :,: • • ~ • ,· ,' ' I, 

···· : ·:: . ." .. _..:, . . gua,r.'dians . . ... thi.n . ,_~ s·~al_l~r·. , : ~aies··· .and'. fe~alea·.· : ·show · . . the,t'r ; .~ : . ·:: . : :·~-·.· : 

.· :, . . . ·· .. .. ·.. : ·. •::· .• ~~~~~":"'.". f~~~-~~~'!~~y }~;·~~i: i~a1 > :.: ; _\ >. : c .\• • •. .. . . .···· •···. ;_ > .· . 
.. • ' ' ' ', :~ ' ••' ' ' I :·· • ' ' ' •' • '• ' • ,• ·' ,.-·::~ : '. ·, ': ... • ':". : • "' ,. ' .' ·,' ' • ' ' ': .' : • ' :."' ',: ' ' , .' • • I ~ ' ' ' :-' ·: ' . ~ .. • . . .:::. 1:': . · · ~ . :_::·~::: .. : . . . · . : . 0 • • • • • • • ~ • !, :~ . :' • •• • • • . ... ·~t"•' .. .. , · ~ 

. ·.-_:-~·:: .. - . ·. _.:_; ·::. ~ ·. :·:. :· :.:. ·.:, _·;:-. · ···u~-~e,ve·'~_' .:-a:{·z~~ ~~-:).ri~-~~:{_:i:~~&~--~-) . ,::·~~-- ; n~~: ··:·:--~~-~··;~-·~~-t,-~ ·ci'--~:·:; w·:i~h:::_,:· · .-:'_· \ .. · .. : .·.-.:_: ·::j 
• .. • •• -. :.:- .. : : •• -· .. , . • • • ., ... • • • .• • ' . .. ,. ' ' ' < t 

· ·:_·:·:: '· .,<·_:_.' · · .. :_ .. ·.; . . . ' :~pa~-~-lri~·· ···: s_~_c·c ·e:~: ~:-- :: i.~. ,'.c;p~~~-~~·~ -'.c'~_~·~:-~· .::~; ~ _.·T~b·~~ --.. ·~ -~ : .~;·.}~).-: •. _·-__ :· s_i~~~ .: ,;:· ... -~ · ; ._-.\~ ~ 
: ,;, .• ,. ' / . : te~r ~;:~;~~i..::m.d~ ,: . ar~ )o~g~; th~~ -.h~ t~o ...• ~~h· r ~-h·v~~ ;,~i . ; ·: l 
~<···\ _; · 'gr_olip _s ·~ . ~n'd . te~rit'ori~l . ~al'e~ ··. a~~ '· ::about·· the ::oniy ofn·~s . ~ .. ·. ~ 

, , .. · '· '. , ·: . .' . ·~ .'- ' ... · . .. :: ·· ..... · .c,_-. . ·· . : ,· .. :_ .: . , __ : . . ·, · ,. L . ·_:. . ··t 
~ ·.:.o6served . ·~o- · ~ .pa'!Jn ;.'. the · sti) .- of·. a: -:cunner· probably .: ·plays· .. an -~ -
·.· , ; ' ,. . . .. . - ' .... , . ··. . . . . . . . . -~ 

- ~ .. • • • ··"'fi 

. · : _._.. ·:· .:iri~i,r~c .. t " .. rol;~·- · ·. 'in :.- : .111-a~ing _.-.-s_if~·c~~s~ - · M.aJ._~s lia~e to · attain::· a ·.. ,, .• , ' ~~r~~~- ~~·· to:beCo~~ 8eiio~~- eo~t~·decs f or ter~H~ries, •.• J · l 
.-_ .·. ,If .· :~a tins·. " success . ·'is liulited _to a . certainl· clas_·s; ·.one wo.u.ld · ·. · .. . , . . . :l 

, •• ' ' : r '"'\ • ~ ' \ ' 
0 

' , • • • • · ' ' •· t : 6. •• • .' •• ' :· • .. , •, , , .ft. .. 
- exp·ect •t:ite · .. ·s-m~il'. mal--~s ~ t~ . · p~t ·· e-~e.rythtng ·.·. they · have . into - ,· -.- : ·;~ 

·_ ... .. :· :. '.· .·:~ .c . ·· .• :': . · . .-·> -~ ·- ~·. · ...... . ::·· '. ·.· ·.-·:.: ·.· . ' .. .. ,. ·.. . . .. ,· .':''1 
· growth . to . atta-in• ::·a ·· co'mpet'it:f,ve siz~ ·as ·· soon ·as ·P.o/i~:{i.b:~~-:·_ ·. ·{_ · · .. ·~-

. ' ' , •I ' ' ' • , ' ~ • , • , ,'\ \ ._ I ", 1 ' . L, • '1 •, • :: ' ' , ' ::: • 0 • 

. Ano.t'tu{r .' :· a,·t-~t-_e·~·; __ ~o~'mon . iri : :ia~r~(~~ , .. {.~: ··:- ~o ·:· b~.~-i:n ~- iif:~>:: :~~ ·. :- :.- ~ :.-
. ... . ·-:· ... . · ... . :·,:-.:· · ~·:.'_: ·>.,· :' : .. · .... (· .. -'~ .-,: ... :·,--.:-:~ ·· . · : ·: ··· : . .;·\ ' . '.• ~ ._. ·. ·.· -.· . .. 

; :·;:~ :.:,: ·. · . .- ... _. . . _. __ .. : :: _ ·: _· .. _~ ':m:al.~ _,-:_- : ... :,t~.-: ~_ ··.·? .. ~w~, .. ·: :a·\.: .. :~c:h :.-:u_n:~ _~f ·--~~:~-~-~-~:~n·~·:_ s_l·~~ . · ·~~~- : ~~:~t·e .~: ·: .. _ .·. 
'. -:;:\' , :· · ... . . ·. :. 'wh,er~·.: ~o.m_p,e_ti tio:n·:. f'?r ·. t e~D>i_to~:d·e. ~-- :~~ - ··.h~.s i b.le. ·, ·an~ : -~hen.: . _. : ~0 · ' .... _, .· 

, ~---~::. ·-·. ::_:._.: · :~ :.:·. · .be com~·.: .. -·~a - : ·.' m~i'e: .·(:~a-~~-e··~·\;·a~'ci :· ~;~~-~~;~~~'n·:J:.~ 9 ~/a :):~:: ·lh {a·· .. s ~:r·~ i:~g~ , ~ -:· .. ' . :. .. 

'. / '· .· . . . .· .. · ... - ,: ~ .;.;.d p r:tp gf:~u 8 bOr,.~~ ~:~d~ .~... ~ ·~ ~0 ~ - E~~.x ~~nf iuO~ : . ·• ..• · ..• ' 

· ··>;:.. . . · ·. ., '' _ , · ·--~~ :-· ~~-~ : ___ .cu~~~~ - .. .' (~~~~b!_ ·,:·f9 ·7:S ~).-.: _: · ·, · · A p'o.Ssible ··r.es ·~ ·raint· ·~Q .: it .. , .. · ' _. --:.:·· ' .' 
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.. · ~ ,:~ ": . . , .. · ~ ·• · . · I ~~.'_:: . -.. .. . ;.~ , '·._,· .. ·.' : .. ~ ... ,··. . .. 

. , .. .. . ~·· ' ' ·' · · <·: ·. · ·· -: ·, ···:.· ... · ··· ~- " . 1'. '. · ... ~1 , . " . , . :· · •• •· • ••· • • • • • • ~ • • -:·· ·· · . ·:·_. 
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. . . ·. ·.'- .· . · .... :· -.l· · : :.~ .·: ' ·:- - _... • . . · :\~' :, . 
of ,warm·er · seas. ,.ar.e _: actiye : ·_th_r.ou.«hou.t the · yeat;_,- _ w'hfch---;··. 1 · 

presum~:~i~-. --: .. bel~s : t.o 8 -~·ppor~ ~,tbe. ' j>h-y.~·~.-6~-~gi.'~-~~ :coa't. · It : -~as .. ·:r:-
. .· to •be b~~~ 1~ mfnd t h~t· ; :.. ~a~D~t (t97B: 8 7) ·. wr c>te; ,;'the . ·t 
. . ex&i en_c e Of' hip o th ~ ti cill .: i ~Ction p ~~~aU~~ i~( a tr ~~ ~ in · • •.' ·' · ~ 

, . . 

.- ·.- · •.:._ .- · :::: ~~:.:,-~·a·y : ·-~·:u~r~~~-e-~s : .it·a ··_.:ap·p~~-·~~~~:~ .:~·-~."· ·.· ... · .. '>' \···. · .:.·. -: · . .. ·. -- ·:;. · 
... .. . .. .; . . •, ·· •' ··>:·.· .. . _._ ..... ... :- -- .. ··.::,:. ·:·;:-._---.::'::.;; :::. •·:.t• 

0 o I ' " ,.. •• " •, :' :• , '. ',•,<11 , • ', • ' I o I \ ,' ,•':•• o'~..,• ':; •• : '::' '' •' , ,, '' ' ~ - ':·~· : • 
:· .. ':: .. : .. ' . ' '. - . . '• .. \ .. . :~ .:- .. - , . . : : : ' _-:·1.: .. _· ?>::~ .-· .. ·, . .· '. · . ..... ~;._ . · .. ·.' ~- . . ~ ~ ... ·-. 
:·.-· ;·.··:: -· .. ·:.· · ::·-·.- :._:~_.-: -'>-·:. ·. ··: ·:- --> ~J~-~- P.i·~;i~-u~.- ·hy~:-~-e;h~~ ;i~~' : ::-~t:·~.-j~~--t_.i_.~~---- _-::£-~r· _.· the.- -;· -~re-.s~·~-~d · :':;_-j>·-:: .:·::-~;:::,:.-': · .. · ::·: 
;· ': ,. ,': ,•; ·::, • ·.':·:: ·' .:, .: '.,:: ·,, • :·.:: '·:·i:'., :'· >- :--~: • ·:. -:::.~ :, .,::,::;, :· --: ·,_ ;;: .. :::-, ;_•: .: ·.::f( ;': ... .- _: : ·.· . .-::':' \ 'D ,::.:~ -~-> . :- '' :; > ~ .... • ,· •,,· • • • ' I ; ::. ·:;· _-: : .'' 

· · -.- ~- . . . ·.:·.:- ·::::- . ·.. . . . _· ·:·:) :._ : .,_ ·_. _a~?--~n:c ~ .. :' '~·-< o~~---~:-:; ~-~_o f~$,Y_n·ou·~- \ '/h~tui~p-~f.-o,?·i:'t~:.s~ •. :-.: ·f~ su¢es · ·--~--th·!~t: <: _>:·/ _~·:.~~ -- ~~-> ::.-

. ··~~~ ··••·· . ·.· · ·~·~··: ·•· ·•·•••·•• •·,···:r~:r i·::::::l;sl·:.;.~··: .. ~g ':::::::~::.::r·::{t{:!~~.:g:. :~:t:: • .· .;<.: ..•. · ·\ ··: •• ;· 
·.- .. ·· -: anot~'(_r m~l_e ·rushes . ~n .. ~o. : j~in· a· _m·a·~ e :and -.-il" : .. _~!m_a-le .··_-a:t .: _- tl:e-.: · -:··:-- · .. \ ' 

.::'. · · _:·· _.- ·· · .... ·; ~~p·e~~- - ·./-~ ~~:h~~~ ·.· ";a:~ri ·.~·::··h_~·;.:;- ~e-~~-·-: ~b·~~r~~d·):~-~ -.-:;~~~---;o~;.~s·~-~~:~·::\~. :: ·. ., ·:.:;_:< ····._::~. -~ 
. . r\ · · ·:;~'-. ·B;~~:~d . · c;·6·J~ .. -:· <-~ ~ ~-~-1.~:::_-.-·- ~i~~ .~_::~i~:en ~-1\?:;9·~ ·~ -:~ :·~ · ~~-~\_-~r ~ :~-_· ri~~~~-l,r-'i:~:h~~-.- _ .. '!''., -- ~ -- · ·•· • 

'·· .. . : .~·~;;)i '. ·.: •. ~bV~~~u.•fy~ ·• ,'~~ n~,~~·~ ~i · •.• ~~~. tb;,.•'i•~~:d~·~~d 1& ·.' . \ •·, 
' :·. . . e.n·ough - - to~ · perpettiate · the . tactfe .• ·:.; War-n~.r;·~ (·.u~-75) .hy'p~t.h.es.-.i.z~~ "< · · ~ , : · ' 

- . . .·. ~ 
' . . · : ·:~--~.,; : ·.· '· .. , t·h~ t >.--. 1~ · .. --'.> _:-: ~-9~~~~~ i~b~:: -- ~::· .~_ii'~~·l:: ,:.:\6~~i ,· in~ -1~-~ : -~~t~ t'~-. ~-- c.:e ~:--~~-~-·~- - :·~ : ··. _:·.:: ;:-.:· · .·-
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