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mammala (Daly and ﬂilson 1978)
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- Sexual selection has been investigated in' many . vertehrates j
: SR .}.” including fishes' (see'Ralls, l977; Robertson and Hoffman; ‘ %"
%4"r S l97l;"Keenleyside, 1979 3 lWilson:‘ 1981) Amonai fishes, %A
- females apparently show much variation in their selection‘:t 'hzilg
..'L} }:.};f'ileriteria-;;a?or? example,u ina1the Californi:”'reef‘iifish o f%;-
?; _Ti' - Embiotoca \iackson ‘i~the’ territory site ﬁa:d _its ahelter :?%ﬁ -%%ﬁ
' ‘ ii - quality rather than th;?ocoupant ;apnarently influenoeuﬁthefgﬁﬁ.u f%?
‘f "‘ET § ff?female choice"(Hixon,: 19813‘ 'for the hicolor demselfish,'w-f‘:- E 1
'E? . 'Eupomacentrus.oartitus,falso: aihterritorial..species,* male i
- - cheracteristics have précedence over those of the territory
{ E.-in 1nf1uencing female choice (Schmale,'1981): Donnhower audv
fL . : "7 a Brown (1980) found that: size (size:hheinglgpositively-l".
b ' correlated with'parentsl care in this case) ' territorial
malesu'vss ftﬁe, main determinant of female choiee in ggttug““’
e AI 17 .':g hsirdi, thexmottled sculpin.:. . o
g : e e g : . .
V:li , ' ,,, S ,1 = S
‘::?J'éh; b\:“ﬂfrfli'ﬁfné(abouef eramples inuolﬁe‘ fish speeies displaying
i)%jill" o 1”torialit;,;'which 'i defined by Wilson (1981) as. the o:
}??i'fli“fl mg};'o_ less exclusive occupation of an area by‘an animal or i
. - > .'.-~v -
' 'w;ff\k.s fa= gro p of animals through overt defense or advertisement-,ri,

\‘ Territorial species make good subjects for studies on - sexual .‘:fﬁkj,‘

f:561ection because the territorial individuals stay within a
. e

LT

L moreioriless constant .and well delimited perimeter .for.ﬁv
:“f generally long periods rof' timeﬂ. In the case of fishes, .
v: these individusls can be tagged End followed and measures of &
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? _reproductive :success and behavioral or nhyaical pparametersg.
pe . can be made and compared. - - k .
l; . oo ' : .
1. ' -
. L . The cunner Tautogglabrus adspersus,/is a fish speciéé: -
if, . ,\; o ' which lends itself well to a study of sexual selectionlpaff?"

leiinew male,
'i}h:floating population, or adjacent neighboursn

"".territories into the vacant one (Pottle 1978) ;fﬁ s

.‘«

aspects

. dormant stgte. e ;;¥~::“‘

e ..,.
L

.Newfoundlahd’ T”:l”\

Its territorial behavior in Conception Bay;

e

hab been deacribed by Pottle and Green (1979b) andqother -

of ita behavior quantified..‘ Some‘ adult malea

. A P
’

actively defend territories (varying from 20 mzto 100: Qin bt-._-nf;:

EH . LIRS

area) from which they exclude 'other, males, juveniles and

.x,.'

oocasionally other species.. They hold theae territories for

their entire period of activity, although they Beem ~to

decrease ‘their vigilance a few weeks before entering the

{.‘; ‘x . o L

B

"N.

territories ;from year to year (Pgttle and Green, 1979 b).u

..,- ,.a

If a territory owner is- removed, he is either replaced by a

;"iistence of a- o

which tends to point to the

L

r
o
Y
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Territorial cunners also show strong ,homing behavior,

.:,‘

extend their ‘:;'

K]

.:Territorinlity seems

.

i:;fbeing able to home after displacements of at 1east % km and ::}f

A

to occur to a leaser extent among

o
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' ‘ © females (Bottle'and-Green; I979b) { Bome of~them have been

obeerved .fd defend portions of males 8. territories againstj

e
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Y
‘ -Ar g R . e - e e
e AR dats ST A AN

o

SN S other”fenales. Their aggressive displays towards , reeident”
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ST e " . S, R T Lo

SR A PO Ef'ﬁjbE: territorial cdﬁﬁff'j tend ”'dietribdtei theirf‘ AP

'*activities differentially ;( time

feeding is moreﬂ,

'ifrequent in the morning (Martin, 1979) while trolling iv“

- T AV o
B S T

- e T it e

PR PP TR T

5 greater oc:urrence : ‘ the afternoon (Pottle and Greeﬁdk?.

: f1979bf .”“127:33 :Lf_icgi;;;{_: ;ﬁf;‘f*;f;@ﬁ'?<f: i}ffﬁ‘iz&:fiﬁfgéiil—;'f p
:?:. ¥j.;:ﬁaﬂlj‘, "> Territorial behavior is frequently found‘throughout the. ;,
f;%ﬂ | .gpinal kingdom (Wilson, l?&l}: In fishes, At is-present,in ‘ ;gi
‘f%ffi=ff.‘.l‘”nf’maﬁy substrate’bound speoieéi?endl‘iéf 'related '{E;“~'£hé i
f? ) i"iprotection ;of;:a” limited reébuééél;zf shelter, food :orh:
tEACE.;'. ;i.i‘ihbreqding aite (Keenleyside, 1979).# Whenever these resoureee;7J

7435£é; ‘scarcelfdnd defendable, "'ned,might ‘expectJ‘to}”findf;.

hvterritorial individuala, which, inphoet_ %{éﬁ EegeEieg;:{dreL't
',males (Blumer,.1979). m\'».:..'!k 1k A 3i-”,;?”

LN . P L i

B P - M . " .
S - B , PR s e
A4 . Lo - i .

- MeI?// cunner;‘\;ﬁ5vefv been i observed 'of“‘ display

Tl erritordality but ‘the teSourcea they defend have not been

'"fully aacertained. Pottle and Green (1979 a,b) found that‘:;

~e, . .
.I . - L.<

J‘Adiffetent sizes,and that this was not related to the owne'
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. ‘primary function of- territorial behavior in cunners was the .~ &7

a

" deiense 'of spawning area from which potential rivals are

exoindea. "ol “‘Bnt_-Pottle. and- Green‘ (1979b 2345) also

PR . 3

‘We'. .

f'no data omn- the relative‘

hAve

‘reﬁhrkéd; quality of

H?diia'et’ai}. (1981)'manipulated the- Eood _suppliea.'

territorial tautogﬂ

. 'concluded that‘“
B important ‘role'w the tautog si;~fﬁ'."
E territorial behayio . an hypothesized he*“samé;fforﬂ;theﬂp'"ﬂ/‘

_ qunner}-“y o

B ' Territoriality in male cunners might be a{;h ;;
N ‘jfvg"'{i7 sexual selection by females.'{flt: is known that there 18": . .

-Q;:V*:i':fA competition for the acquisition

: - (Pottle de Green, 1979b) Territorial male cunnera doi nqbfl*;‘ﬁ_ )
"”U‘f-_ , generally ,reatrict female 'cunners movements and moreover "
Ceo TR tend to compete among themaelves to gain

'.However,

" ’ “

females (Pottle and Green.f

success’aaa""

"‘y. been investigated..
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The depth ra‘ged from 2. 5 to 10 m5 the shallowest “pﬁtf

3 . - I

being just hefo e ‘thet,drop-pff (Fig.w:2) . Territorial . R

!

malee were present throughout the general area and many of

'/them Were tagged

T v:

from 8 previOue study (Pottle ahd Green,

T ¢

W

~1979 a,b)

1

34 *

: Qeilfo achieve thiS' :

differential spawning vsuccess BeEﬁeeﬁ"ite%fitprialimeieefiﬁ‘ﬁ
The differences, 1f t ey exist,t could Ithenz’

1ora1 or physical parameters.?{‘

‘ﬂeither behaw

In order"tolinvestigate the behavioral parameters, most

L e SRR

Lo v " '
;;he tb, e 1n telatively shallow water, wete
.~"' L 1 ’ ' “‘-" ‘ ."-'"
mobserved by snorkelin i‘ Those inhabiting deeper regions of
. . i‘l e PR

s obsetved by SCUBA diving.} For the;

B

ffbfher, the observerqflketed on the;durface
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. Figure! 2.







. and Green, 1979 8 b).

-

;\care waa taken to stay immobile and as high in the wuter

column aa the visibility permitted.t.z

drop—off and tagged-_ The number of malea observed per
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. During each observational period, a territoriél,‘male

AR

was observed for thirty- min. and his behaviors were

- _recordéd.‘ A brief description' of  egch of ihe .behﬁviagg . i‘
récordéd folldvs‘ (for " more .deg;ils,";gfer to P;ftle'and A 37
Green,1979b) © . - o %

“if}‘§g§}9aéh7:‘Forward movement by one fiah towardaf‘:‘ﬁ‘ﬂ?i'ﬂai @Fk
‘ “ ] o ‘-'.;.'fanother f;llowing an intercéption courge;
. qhgéewt Quick:mpvgmentjby.o?e'figh folloying‘1w~.1ﬁ :‘~.
S ‘:(\ (?hasing) anbtié£-: ﬁ%ually involves qbé' .
- fish . o ) . . %
o ig@eral,disﬁiéy ‘ Tw&.fish pres;né.a,f;ank.to one andéﬁer .
' ) .an& s?@m élovly.,fqllowiné:a‘pafailél-\
i ‘ éodrseJ Oftén réveréinﬁ,di;edtign: ihé.- o
. ' mean distance between the.two fish being':'

e o '"T.‘.u;'25 75 cm (Pottle and Green 1979)-l:,;ff f"' -

” . o 4; S .. o - :

; ﬁr;;;ai disﬁigy.i qu;fﬁshvéége one a;Pthéé'at.g;ose-; e

- o h  fdi;€éhé§, fﬁe,péctprél fiqafékﬁzjéﬁ.L o T
j'u}f;  K A' ~)f lovfghp{;;pde; :¢aéi%ggiﬂ,co;:;;iy 'fi_;l:.: i‘f:y
. .: ' * "‘bb‘s‘e'l‘\‘req‘. ' : K P '._ - ‘-
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gape ::The lips are protruded and the teeth:

are exposed . This diapylay vas. nfainly

. . observed as part .of the R

“frontal digplay.

. R bite 'I;he fish quickly cloaes i'ts jaws on
‘ ’ another fish . Can follov a8 gape or_,.
3 ;f . - 3 a front:al display, but also‘ aeen :

b . ' .' melee : Quick sequence of postures and actions
, . R "iﬁ'which two fish strike dt each other.

B e '?It is initiated most of the time by
frontal display and gaping.

* e

cou~rtahi_.p A male sw.ims iﬁ an arch the h'i"giiiesf‘t« :

point of which is 1- 1 5 m above

.

t'he fé‘ma‘le, with his head turned

’ . . ‘. sharply in her direction and his dorsal :
AR T fi.n erec'ted .The male swims' ia a- caran—
giform (*) mode while the female stays f'.

g . P I ' nearly immobile or swims slowly.

.n(*) carangiform swimming type of locomotitm in which & ’

z L

fiah movea forwatd by sweepa of the tail region.




‘feeding behavior : A f'ish.p"_lucks qui_é‘lcl.y at an objecf; his

lips protruueﬂ.mFeédiﬁg was seen to -

.- .  take place, o.n"‘tt{e -benthoa or in the water
column..When on the benthos, the fish .

. SV ... was asauming a head down, nearly Vertical

a

. . C . - ot
M -3 . Lt . o . -l . v :

. . [N .. e T "-.\ ‘,' . T "s“
:.‘., " t.,\ . u., . S -

; s
al ’ 1.

Y

.V-,-l,979b).- I.n 1980, o%eervations were made during the ‘ morning’;.

L

a'r'zd' afternoon' of - each ‘d!ayl of sampling to quantify the'~:‘.
.differencea between morning ‘and afternoon. "This.-. accounted‘

for 551 diVes iu 26 days. N

. o N . o K o ) - . "
Lo . . . r : - . : A LRI . ‘ ' ", f

- ' In 1981 the - tj'n,_l-y 'beh'air‘iéré quantified -‘were‘.::" ﬂiba"e

. "
4,

related to 'Qi'_\,"ot':cuti'i‘ng at . the same time aa territorial

defense ) audi reproductive ‘ behaviors.

P L observations were'- onducted vonly. “4n t‘h.,é: ..qfte,r'n‘oor_l._ .

' , neceesitating 144 individual dives in 18 days. o

5

5__"" ‘ Territorial males tend to distribute their ".'éct;'i.;v:itli"esi“; ."..‘

dif\ferentially in time- (Hartin,~1979, Potttle and Green,*_‘“-:_f' B

Consequently. T -
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.,:' o Some cunners were measuted and weighed in “order to':

" . \. i, N "‘“

provide growthy data- Patt of these meaaurements came ftom

. ‘\, - - 1 "V‘,' Yo .
- . ‘_«, '

data collected in previous yearalifﬁ

K - e '..-..

:}§¢ff To provide data for weight éﬂ@r length

ii A y@f-gw ::;‘month-fperiod, 54 fish were““caught on nhe.study site on
3 ' ’ November 10th and 19th, 1981, with the use of n@ts

Of thia number 28 were male (presumably non-territorial) andv'l‘.

\._..

v LI

:ﬂ"26 vere female‘{ Sexing was' done‘ by

'. "8’?'.1’9“ § o




. 'a'bout .

‘ '_w'h’e,rq :

‘ Territorial males from the same"

‘.\

A

1atera“

fﬁ

uumber -

taking piace on s

.'obserVat:lons > moat

S

known and almoat all‘r

territorial

the same time.;

A

H0wever,

: were releaaed in order to provide‘further

pecific e

disputes were f

R

read_juated .

these -

A K

data

1t -

requent‘, N
I,

according

“,

of the territorial boundariesnwere t:hua
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. . . s 's’
‘substraté in dif@ent territories were taken and analysed i
. ° o

(ef’ Benthic Samples, this aection) - The- firat step was
@ ' : ‘ . ‘ . Ce s
.done-i__.'. to det'ei'mine-l"'if . some’ . "food 1tems aTe pr'eferenti’a_l.iy
- eaten. . C s T .i— . S i

".'f;;.fj‘ From July to August,fl981 38 territorial males ’ were

u f

Cove end areas around St Thomae (Fig.“l

-‘Wcullected from Goat

’ Goat Cove areas VB \10°in

e

“. . Y

topography':_ of

f: chances; obtaining specimen»s with full alimentary tracts

e

> (Pottle and Green, "1979 "ig),'._"rhe, fish were identified

e oo ’

territorial after 10 to 15 min. . pf observatiOn for each \and

',‘ ,- T c

then harpooned:e ith Hawaiian s].ings ‘ Following capture,

*" ‘-.

fiah e,s fr :anediately brought—' back to n boat where it wae

% ., B “ -

..1\p

";1"vThe content of each alimentary tract was ;identified

s food _i t_em'e,:
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et i ton dhade

‘Benthic ‘samp.les . S N . )

S

L3
L2
a
3
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®
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’ After individual territories had’ been mapped, they were

.

- sampled in order to determine the abundance of food items.

g
AT - “n .. :' . . . N E. )

f - - N »

;' N

During May and June,’ 1980

preliminary sampling of

the distr.ihution and sbundance: ) potential food organisms

S Y] E““

collected

._‘- ,,,,V:

s . '

' and analyaed-» This sampling was preliminary in that n i;ther

the terr:l;torial bound’aries nor the ' territorialf males w,e,re.jf-

.t P

the‘ time. ‘ ‘
.‘, - < . Yool e

sampling ‘_r.ere.;"‘

‘,» K

Proportional sampling of specific territories wasm done

: .}_fas'" fol:lows ":,;', a certain number of quadrats was agreed upon

(to determine this number,' t..h,e'. average ' time o -toQ"b" : spent

B - Y

'underwater per ‘quadrat wae' taken into: account) and the

i '

‘ number of quadrats was sllotted proportionally ‘to- "tbe"ates»-..

-~ o ‘F"

of each territory Thus,“ the fpllowing equation was Used )

- BT Y

"number of samples : 4
. " to be- taken in ith '
o rt:erritory ao

v

‘ ‘;'.‘.total number of samples e










e 'u

: '-.‘.' m long"} plastic. pipe.n‘ aL:_," One end*of which was a

6

pressure valve linked to double SCUBA tanks-.. The air, which

e

could be released at~ will by the operator, created A suction

‘41 oo - 1

' effect while Jascending through the tube. M: the other "eh,d

l"in those territories._\ 'In Octoher,
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. . - 4 , .
° . about tHree .to five m over a territory, - during which time

.

they .. noted .the relief and type of. substrate. Then, they.

ent closer to - the bottom (less thsn “one m), ”noting ‘the

P / R . R s ) ) \
. - relatiVe abuuﬂancel of organisms ,in their patha, randomly.
RS 'i! turning over small rocks snd noting the relative occurrences
'L'.}B.V.;' ) e A i .“ . < R
- s

of" invertebrates . Notes wereutaken on waterproof paper and L

Territory size can be relatéd to food Bupply “(Wilson,

MY

R 1981 5 sties. I918):\ With some fiah, territory size has

Al . ‘ B

:F#';,Ju‘ oo Been experimentally demonstrate},to v&ry with food deniIty

.

(Slaney and Nprthcote, 1974 :Syrop, 1974 ijeroole, 1980

IO r.,;;_uixon,_1981) SR DETRE ,;~ e

. . . ; . N - "‘ o - R . N . )

P s

.<-v‘- - . . ..' ;

R If this is—the csse for the cunner, ve might expect to .

: FﬁT1 l-; - tﬂf observe inverse relationship between territory eize end

food density (or svailability), if the £ish feeds throughout

the whole territory apd aasuming that the territory provides;




R . o G :' T
1
. 27 '
. to only a part of the food resources of the territorieél o :
Since the fish were to be prevented—acteés to food, one had %-
to make sure thnt what was measured was the 'consequencev of .;‘
, e ' Lo E
" the mnet's presence ‘(1:e. no food)'rather than the effect(s) o

: . T R

. . . - - ' X
'pf_the;nets.themaelves. ;%

o L Consequently, 1in- mid—July, 1981 a Bection of ;2 ﬁzof

subatrate waa covered with .62 mm meBh net in an area|”3350”; ;:}

Lt . ' S . - . - °

-m south of the‘main study site where territorial males;-nefe

'Zpregentra

L= jFrequen: snorkeling~observetions, althongh'at'irregular

intervals,. were made throughout the rest of July and August

to.detethine 1f the preeence Qf the nete altered the

-~

behavior of neatby fish Cunnera did not avoid the netted

N 2

m:jarea and were frequently observed directly over the net. No ~ -
‘ L , r,, . . T

'quanti;ative data were taken. S T s T ey

At the end of August, 1981, siﬁ ’regulanly' obeerﬁed“"

tefrttbries were chosen for inclusion in this expériment on _'”

'the besis ‘of their relative aizea. Seven 30-m1nutea morning

NERS . o3

"‘“";fobservations -wexe carried  out on each male over 7 days.

;These observatione were as'wgrbuped in ;time-‘ea"possible,

’ weather permitting




Sedonion A vmbs s a0

-y?tests,

";aincorporated 4in

_'_mdrq

On September 2 and 3, five nets

Eoverihg, respectively;

territories) and 1007 (one territory) of the areas

i
»

territories. ‘?The' 6th territory ‘was
control- Following this; ’ more 30 - min.‘:'
"iobservations were

“of 16 days mainly because of weather conditions.

SAS (Statistical Analysis System Institute

,nrograms wére' used

N . )

k‘regression anelysis,'

- . 2

t testSy

.

snd normality tests.

- - a-

_analysis, five methods of stepping through v&riables- were'

v

- used ;" forward backward

number and order of

RN J' y el

N

forwerd methods,hexcept for the stepwise one because of

significance

Rfor other methods).

%
e

were

SOZ (for two, territories),

left uncovered ‘as a

for correlation, regressions, multiple
analysis of variances and a

In multiple regression

stepwise, minimum R and maximum

inclusion. oi"

the model were: most often the same for the

The minimum R method examined

.)

When the results stem from this statistic it

installed
752 (two

ofv‘five

behavioral,

'made for nine days“spseed over -a period*“"

© oy

tﬁc};19z9$u'

Bosteriori

3

variablesl'

.p;

.

slightly

the'x

level for entry defaults( 15 as compared to;fip:iﬂs3x
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“A.. Correlations , between

./~ observatioms . o v T e T

E~3} The obServations of males in both summers were combined

order to provide more aignificant correlations. Results

;The

1981 were used while 18 out of 26 days, 

. - ' “h

j;hé yQaf~ were' utilized from-1980.a:
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In four cades mheAaame males appesar for‘bothgfeara (#’s

. . : \ AN e ' ’ : .
L _ g
1 and 133 3 and - 125 6-

,mn

S

taken as. aeparate individuals'b ecause of their separation in

' ¢~(' . K

";time- Whether or not their quantitative behaviors of former -

o .

years can affect their behaviors oE Bubsequent years could

and behaVioral parameters'

' . B
B W -

variables only Aeana that they vary iﬁogether, and

R i : ,~ 4}

'7expreased asl'_ function of 'each other (Sokal and Rohlf

1931), it iB interesting to note the correlation between the xfﬂ"

. . K
4 . e =

E' “ number , of spawns and territory a'rea '(R'O 56 P<0 05), which

‘tend to .spawn

more oﬁten than‘males with smaller territories.-A“

- * s N . ’

,the nature of theftwo.variables,‘it is hard

reverse cause effect relation'y

L

indicate,A;yat ‘they' chary with

_.lr

measured

d‘ 11 - '7~and, 1-5-)'_.'_. These x}eref

s
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- ¢  Table 3. Deacr:lpt.i.ona of tfu:ee main geographical areas used by territor1al males T. - aduE:ﬁl in ¢
IR L Concepu.on Bay. T -'_ . L N M- ] . : Kl
. ’ " - :, Area 1 oo T _'Area2 ",' g - g m':eé 3 . . N}
Geographical S deep territories. R surroundings of t‘he G ‘neareqt to shore - a
aituation ’_ .- aaaward of drop—off . A drop—off . landw&rd of the drop—ott )
L Average _t N - s e e _.L' - ; A
“depth. .. 3-45m B TR 3 . )
T '_slop'_e.-‘ . 1 varied (0 to 90 degreea) . 5 ~ 10 degrees e
: p‘o'ttoﬁ. ".-‘,  ; . cobbles and sman boulders larga bouldex's (1 5m3: and = '-boul.dern {0.5 to 1. 5 I\J)
-‘-composition’ . (approx. 0.3m3) over.rocky more) on bedrock: many qrev:L—’ on bedrock.
I ;o substrate - g:adually beco— © T cest | ) . e . - . : .
) j} - uing sand ot’fslpxe. ) T o
Ui léorralling (1)) . .20 to 95 o e e T a'pbroif.;_lé:o'i;'; R © 35 to 95 %+ SooeTy i
'-algae cover - (2) AR o ST T . . e ;
s ~0verv.1.ew ;' : This is . the de e-(: area.:’. The shallowest nrea, often lnb-;;. ‘The reliet of this area-, . » %
s S “The bottonm. ia- felatively" ."jebted to the swell: It- ptovi—-_’ - is ganerally flat with . . E
. R T ‘flat:but offers - many she).' " des the: most numprous obstruc- . .. sparse bou.lders. Almost . . . N
. B PP ~ ter ‘siteaa for:large: eun-- ‘tions- to hori:ontll -visibility, .. no’ shelter -site. The non
R . 'nera.and £or lobnters in’ :.thére are. wany clumps of Agarum “coralline’ v.getation ‘s - . - 1 .
Lo S vhat seems to be a-net- - .’ cribosum- -and..of Daamarestia sp.  limited to'a few tha- ) . . R
- N “'work _of. small ‘galeries un- . and.-the" "area has many shelter; " i of KA. cribosun L . R
. . der the ‘coralline 'algae.’. -sitds for lobsters,  eelpouts;: e . : i . |3 2N
. cover. The nwell is: almont atc., As well: ss for amall - -
. never felt. .omin it U7 cunners. This region hds-the: B s Lo ,
) ST Lo : LT -most varied fauna. and flora. el T . . .
(1) These 1neluda !.d.thothamn:l.on g_l.aciule, Clat‘hromorphum cirwnscrigtmn and corallina ofticin'alis. “ ,
(2) The pe:centagas ntated reprenent the avarage of different estimtions mde b the observers. A o -,
- fey ‘Dercentmges calculnted with grlda aurimposed on photographs revealed that t'heae estimat, dons were o
el.oae t.o reality. y R - - AN R ‘ P .
. . . ‘ ' w
. N
P ’ ‘ H i
. . 1
a Lo .
. . : i
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Table 4.
areas (cf ‘Table
territorial males T.

.

fvarieble

Total length
of male '

Results of anovas

testlng the effect of 'gedbraphical'
1) “on’ behavioral - “and- phy51cal parameters of‘.
adsgersus 1n Conception Bay.

o o R ,affl' A Eosteriorl B
e -”‘fe.;;»m;ﬂf7w~i35t—”*‘““”*7"

) ??f?.ﬂ (Duncan a) (1)

T,

Aggression«;hw

frequency

Courtshlp
frequency

'
s

" Feeding
- frequency







Obviously,

some other variable(s). ﬁﬁvejE:qﬁf

Lo ' be measured to f”gd.a.good predictor of territory size. :}
. ‘ - e oo CoT e - ' X

: P e L L OV N
N . . P .t EERY . . .o . . . s . . BY .

- T e Onvtheﬂéthéraﬂahg,diiffefencehf;in number ‘qf; apawna '“’f

'1*béthéeﬁ males,,afe ﬁ%éstl explaine

_?ﬁgrgéa,

of observations, .cunnera

.
.

the middle of May and formed dense
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o T '~ B. Peregrinations S -

. S 41

—
b - B
. .shortly after formation of the large groups, presumably

coning from there—: Cuuners..did not feed for two-three

veeks after. energence, as evidenced _éy"their lack'~o£_?;

- §
3 .

response to food (1.e. crushed sea urchina) until the water 3
- ooae - R . :r.‘
“;‘“ L '>‘§: ' tem erature had risen to aboui 6°G..'Aggressive interactions g N

; L o — <

PRI T began tm be frequent around mid June vhen water:,temperature

- . e - ER
. o

:LQSE? ;’;jiroae to 10°C and they lasted until the fish heeame inactive.

. . . » i - . - Lol . S
’e s [ , - O eyt oL ey o o EEE RN 8 . A-.h,

. . .o g,
. . . .
g . . L
' .. . B + - - . - . : E :
A N .- ' te " 4 , )
o . . STo A + . ;o
. - . . ' . Y . N .

-

After the spawning season was over, some males began to

_ whnder occasionally' from their territories This\became
, T . , y . t’ . A_° W~ “ R
: p more frequent as water temperature decreased. e e N

'

3 . . n . R L. o . . : . 3
S . ) R - o N . . . . . 3 -

.1 -Those .excursiong all.Eo;loyed thef;same' pattern iﬁ; a
SR el » : o o
nale ;,auddenly'-left' his‘ territory,. awimming"in steady

v
E

:labriform (*) movements- The courae Jna as. straight as the s a

o ’urelief perhitted .d, seemingly without heaitation-' Hales

msually travelled 2 3 m above the substrate and headed .“ Ll

T

o ‘one of . the two aggregations.. Halea leaving area 1 generally
:3(*)'labhiforﬁwloeomotionftf type of swimning in whieh a fish

] , - . R : . PR “

‘kdéeeffnainly*Vitajlpectoral fins-i For more details“on this

‘]vsnhjéet, refer to.Keenleyaide, 1979.2ﬁ;f};21igA
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3
went to the Lora I group, although in ome instance one went f“
) 4

"y nt.‘t.'l,e

"morning

to

the group off

the drop—off.

‘

all observed 1nstancea the o

also went €0 this lattgr site . .

'Ehéée méles;ldéré“gftéﬂ wehﬁéédvf ﬁyi r
territories they;'crossed.jl In
intrudeﬁ,ﬁled-: No social display ‘was.»note&'

) ;T;£E;i55ﬁé Hales usually rema

'}Q?

v

etc., were observed more frequently in the afternoon thau in‘
L g

hostility in,the morning than {n the afternoon..

when

Juveniles

morning.:

and

7

‘present,

Adult

1afternoon,

ol

were

N

next section)-~

e, .
Y . v’
\ . .

.:Q o

",

males

chased

'of winter flounders

“-were

while

[E= 0

Lo

n

’..

regularly

females

almost

'

T

were.

f

all

The

Mailes leaving'areas 2 and 3

esidents,

during

ined‘

.

[N

Territorial behaviora such as chases, lateral displays,

‘

chaged;“ both

.o

-

o

(Pseudoyleuronectea Bp) or -

their

of -

showﬁ -more'°

Juveniles,;’i

cases (cf. ¢
‘. t.‘t
fev‘ observed ”7'

C e

P

2

«

sl Sk

ey
y

s

ety

S

3
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. : . _:g
. rock gunnels (Phoelis J_Lun'nelus). Eelpoutss (Macrozoarcea 8p), ;%
2
lobsters ('Ho'miar.us americanus), capelin (Mallotus villosus)‘
and smali cod (Gadus sp) vere left. undisturbed when presente.
s . T . ' i}’}'
R ¥ SRR TR "‘ o
oo Femalea normally moved from the group of £ t:h,e 'drop-off . -
. . o v e
. ‘,:'g‘:,_. the territories around 14 00-15¢ 00 h and thua initiated . B
[ .3 . - ’ .?n:)‘

oy

:

came from that aggregation. . s ome. wexe already preaent on the

o~
- ..' 5

' . - -

:"*- " Male reaponse to females varied some malea performed

~ - -

~"other Bex. X Although some ophiuroids vere"in ‘tw,o instadces

"‘-'f'snatched from females by resident males, chasing was not

described by Pottle and Green (19791:), was not determined... :

""A_only courtships vhil.e others equally courted and chased the‘

, ‘: . courtships from resident malea-, Although most: 'of o femal"es’..‘i..'

territories. Wheth! ‘they ) were territorial qf not, "?.S‘,

PN

v
'
Y

g

P




. , ' . 1
generally associated with female feeding behavior, at” least ’ S g

4
. s * ]
not. in the afternoon- . : . !

M i . . Lt -
e . - 4 ‘ ", a

Courtship usually elicited flight or no responae at all

from femalee. A receptive female would atay etill until the

. . e . - .

:"?' courting male waa abOVe her and performing wigwag movementa.

N

gametes were releaaed- the ‘great ma,jority f spa.wns

o‘baerved the male described a strong arch around the female

‘while deacending-- A courtship sequence -was likely 'to b"e

f

'i'nterru'ﬁt‘ed " at a'ny step. Sneakers, ‘ag deecribed by Pottle

and Green (1979b), tried to interfere on 5 ;occasions- (out of

. h - 3

76- observed spawns). 4 of wh:l.ch spawns were interrupted by

.« -

UL gwvemtges .o el i

Small cunnera displaying juvenile coloration (Johanse,n, :

T " . 8
+

1925 Pottle, ' 1978‘ “ 'cf.- alao Fig. 5) vere f‘requently

.H.n ;

,"‘n;d‘ algae\ provided them
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: Terntorlal male“ cunner (above)"' BT )
. cunners (under) One of .,these o .
/. ‘4

3 ki ﬁ,u-%
. L ».
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witn ‘shelters . Presumably -becau&e"offlack of cover; they

uaually did not frequent ‘areas 'l and 3.

< N . . - . .

e . The term, ’juvenile” only refers. to colbration anﬁ'gsiie

'3n :g Rl wak106mmuTL)L One aucn.juxenile‘uas accidentally caught -and

B Lo i .
- e .

wa.::p. ir released sperm.;ionﬂatileast-one- occasion 1f juvenile “fif

an’ '._< R . .

h,he swam over her and the

wifﬁout preliminary ."';fr'

- Juveniles also attempted interference spavning and were‘%"

.vigoroualy chaaed by territorial males,'a fact also‘reported‘“

by Pottle anﬁ Green (1979a)- ALl chasee" perforned- on

,juvenilea,'uere of.fhigh intenaity,.often lasring for more

than 5 seconds (as compared tc: an average of 2.4 seconda for

»
'

jfﬁ -other: chaaes (Pottle and Green 1979b)) or until the pursued

-

1:‘ ~fiah retreated under cover. - Although amall ‘cunnera .were

:!‘rarer ,4n:,areaat:1";andf GA' they elicited the same strong

,response from resident male37—of thoae regions. as ,wellpf

Territorial males foraged sporadically in algal clumps where
Juveniles mere,;known;. t be 'bgresentI‘Hfrqm<~qprevioua

. observations. o _,}j" S
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Food items ) 3
. 9
N
g
) A, Eeedipg Behaviora " o
oo lﬁ'o‘r‘ri’iﬂg'-" ;a_nd almost
; al\mys on. substrate organisms. Ekceptiona to this 1ast fact

were observed when. ",;ifn August, 1980 several: jellyfish‘"ﬂ

(Aurelia sp) floated over the territories. Souie,tg.rgitb;'_ihl_"

o

B T males_syam_.»i-n the’ wa_t-er.j. column‘,to . take bite‘s" at ‘these

" .-itivertebratea. | "A.'._resi'd'ent_' _male was often joined by other

th

. cunners which were “then chased by him.

o A L

: The feeding behavior of . éﬁnﬁe'fs.:?‘dt,\'i'-.-‘th benthos 18 | T

'éonspicuo.us ot the fish aasumes a head down/tail up position i

~ . ¢

g SRR and 1ts lips are protracted, showing .'".the‘ teeth. A quick
~ plucking movement follows a8’ the fish feeda. ' - .'

v o : g
& [ . : “

R S Food itema' Eﬁuh‘."":t'ak"en'ii"c'é'ﬁld rarely be 'idé‘ix'ti“'f-i'ed'i

' . ,\

“".b'ec'au'se either they were too small 13 because the fish’ had

its snout under a rock or 1n an algal clump-- Host of -,j.t;hé" g

h 2
P '

prey which could be 1dentified were ophiuroids-_
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B “, .o e . .
. y? . et .
. Nl SR .

.

ysede For example, Hiatells arctica, the arctic rock

,thiic samples in quantity but was

; %

not included in food :l.tems correla_tions. ralve lives

undef c—-'rixetosje .algae, which makes it generally unavailable

. ' ~ . - . .o .

to cumners. . ~ . S

R o The density Per m_. of pqtential food. items is shown for
S o 9 territoriea~ in- Table 7. B “/.' Coen AR '-_ T DR

T 3 - ] » - : »

v

.
,

s f‘ T W:I.th the exception of chitons '(TONS' .-(n.o‘t 'sho'wn) ..xa‘-nd

TONlO) and ophiuroids : (OPHIOIO), a11 food items densities

are negatively correlated with territgry size (Table ..‘8), o

thich would suggest that larger territortes are more likely .

.
‘

\ I

‘to. have lower densities of food. However the abundance ‘-of;

food items may remain cumparable between terx;itories- The-‘

. .. S . - . - . . . -
' S . . . . . I - . S .-

B . ot . . ' -t B . . . .

[

Thia seema to be also the case for other sites :l.n Conceptfon
Bay where the density of invertebrates increaaes with depth

_.C‘(O‘lmﬂ‘l'- .) - A.. B

."'(Kfegts ._,._p érs'; '
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'ﬁbl’e ‘8.. Péarscm eorrelatlon coefﬂcients (l’) between denslties of food itema per mza (2:)" in wmale
cunfers ten:ﬂ:or.les “and ‘' sdme . physical and behavioral. parameters.» 9.«. Polych = polyéhhetes,

_TONLO = Tonicella . rubra £10wmm ahd »5mm, -Ophiol0 -“gghiopholls-‘aculeata,~<10mm :and 'tSmm.'-Urchs =t

Strohgylocentrotus - droebachiensis ~<5mm;, UrchlO, =.S. - d:oebachlens:.s <10m|n and ssm. 'crun - various R
-cmutaqeans. K 0 = Acmaea testidunalis ¢10mm and *5mm., - K L - oW .

T T E R e _‘,;;' U .4.'..‘ . -Feedlng e
- TOW10':.‘Ophio10 ~ Urchs ' UrchlD.-:’ Crus. - Acmalo . freéquency
f ' . - RN i R L .,‘ ralbiad .,‘ R ;

Tertltory S
'_' - size ST

Polych

1’0810
Ophlol.o

frequeficy -

(1) Valueu ‘are LoglO(x+1) transformed.

o (21 unt nll the ood ltems a:e shown. s ‘
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territory size and feeding intensity

g
»

oY
'vo

o

ﬁultipie reEreesions of food related parameters -
. . 4. = N

on

Multiple regreaeions were calculated for territory size

P

render “the- interpretati n as realistic\be possible. One

s outcome of others .-

.

<"

The model was kept*at its simplest to

&

problem waa that many vnriables are highly correlated (Table .

9) and

such strong correlations can bias the model .

[y

wd

ia why the choice of variahles is a compromise between their

reality and their degree of’ intercorrelation.

When only behavioral parameters are taken into account,

N

‘o

-

H

N

"

v

e

the sole variab1e providing an 'insight .on territory size

is the 1ength of the fish (42 of

~-p.38)-:

the

variance

Thble

'

5.

When food items are inserted into the model, it

'\

appeare thnt dinsity ‘of polychaetes and 'depth together

VY

ot

account for 511 of the variation between territoriea, not a

This'

[

rouy
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'StePW1se regre531on ‘of the varlables (1) prov1d1ng the best flt
w1th terrltory size. .
f

S

Table'9.

<

Variance
‘accounted for'
by variable(R2)

T

Total
variance

Varieble

ab Mean Squage : " F ' ‘?
entered(*)

 Error (MSE) (model):-

‘Poiychaetes- | 0.41 0.4l ‘:.;~Ao.037'“

fMean depth '\:“h“ ;"':1‘:%. "'-"':C-:‘.%::” T L ‘.'ff}
of terrltorles cee ‘uﬁ°i5l,'l}»:f" 0 036

'f;Urchins <10mm 7 0.05 ¢ ' f.ffd.ssjfi” o 038(a) R
'T.'Chltons <10mm L0405 T e ‘g, 0_,43 - '."~f; Y 57
.,..N;fTotal length S “ ot T e e SR
o cof males 0.002. 0.61.° ©.0.057, 0.94

1 . - ‘

(1) Values are LoglO(x+l) transformed ' : ‘ o - 3

. (*) Order‘of. inclusion based on Minimum R2 1mﬂrovement. ' ;

(a) The entry of thls variable and of the follow1ng does not i
’ contrlbute 51gn1f1cantly to: the fit of the model. .
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©» Table 1.0. Stepwise regreul.on of the variables (l) providing the best
: : ' fit with feeding inten-ity. - e
R ' o, Co o Lo
L N P . varl.ance ' . R . J‘. I
o “ . Variable' . accounted "for - Total - Mou Squat. ) S
Lo .. ‘enterdd(*) - by vur:l.nbl.e(Rz) .;vjnrj.gggq"-‘ v Error(HSE) .i(moda‘l')
‘:Territdry_ . ',f_-‘ Ce e e i o :
o . SRRCEURS 35 T XNV - } S 8 Do
L o Aggrusion Eany A N N o
L o fraguency .0.060 . - T 2.90.° o
IR LT -‘Urchins <Snin - Lo0.oa L Tazese
Limpatu <10mm IRV Lok g1 ‘16.59"". ' v
. ) . P o il : . ‘}' 4'1 . -' R e - ". .‘ H .1. oy
, ) _Total 1angth ‘ . T T T .
e )  of mala- R o 70 0.010 . 15.31

. Territcryw R

size'. . v - 0.0l 70095 T 0.01i(b)  .11.85

T 0. e T R S
aculedta ¢10mm . .0.00 .. .~ 0,95 . 0017 . 6.59

_ .(1~)ﬁValuas are chJ.O(x+1) transfotmed. e .

. A" order of inclunion bued ‘o Min:l.mum az J.mprov-mnt. .

.(g) Variance accounted for by Aggrea-ion frequency vhon considered as .

P firag variable - entered. ‘At . the - second -.step, ~ Territory sizo is

. -replaced by Aggression fraquency shich is complafmnta:y with Urchinss
- -theaé. .two:' variables': together" provldo the best two variable- model, .. ' -
-dlthough 'rerritory iize alono g:l.vea the best fit: for- a ‘one va.riabla .

'-modal - RPN R

FEPES i .
(R J, -

(b}’ The ent.ry of t.his variable nnd of the fouowing dou not contributa.

algniflcantly to” the !it: of the modala Tt , .S
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. predicto;'of‘feeding i;tensity, accounting fer 322.rof the
: variation. However,. whee the model is increased to two
b variables, aggressivity and the density” of urchiha <5 mm 1
?. ’ account. for the greptest'varienqel(BZZ) . ;~
hThe foed items which eccount for.fﬂe greatest variance- N
feeding‘. inteneity ;{é;‘ droebachiensis ée& 'xé;' g
'f testudinalis) according to‘the ﬁoéel,-are also the'Same~onesﬁﬂ'"
':lfound most\ often by Martin (1979) in territerlel cunners' -
R " alinentery tracts; |5 S S
. , » y . - o ' g
R jif fffRe1e;{ohdﬁip~ 'beﬁveen ~ territory 'size" and  food i 5
; ".:“‘_-:’,:'.;“v-a,'j;re:t‘];._ab’_ility ‘ ." R e S
f: ) ',2‘#g 'Qe;erelfeﬁsef;etieqa .
h; ~hihe=éeai'fef thé 'ﬁéti experiheet“'whs to” éenipulate .
‘ Findirectly the food of territorial fish and to quantify thei" [ ;fi 0
: ‘ censequen .‘Vs "al 'l 'elaterl ‘'t behavioral variagles ; ‘p waa 3 L 2 ’
ibelieved that such cehsequeeces ‘mighe B:'evideeé through;i:::ﬁ. .ZEX;
-'cha;gee ’in the frequency of feediug behaviors. Jﬂ'lez\:i '\;

LR L

I3

Ll_‘previousiy stated, this type of behavior is more frequently:i,“
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{
i
| g
b observed im territorial males during the _ morning. b
. ¥ Consequently, observations ‘were made in the morning, after .

R S the spawning season. .Throughout the whole period ' of \

% ¥ observations, which was spread over almost’'a month (from o %_
. “;; ¢ ~mid August to mid September), no‘courtship vas - ever :noted. ;
,:‘f)' During the duration the experiment, water temperature 1
ﬁh:?“ '_varied irregularly from 5° C ';&' 12° C. j The behaviors A tiid
"ﬂiﬁ‘ e f.;{“observed Were grouped into 31“chtegories feedingsiu L
S S T (variable FEED), intraeﬁhcific aggressiona (variable AGRESA) _

'\_;é o E and interapecific aggreesiq L;(variable AGRESER)._,#Ef‘ o

iig, R o After the firat seniea of obaervationa and hefore the™ : b
3 installation - of _the nete; -attempte (fqr'vthe most pért. ‘ é )
N unémcéeeeful) wvere made to capture territorial males and t@ 3
¥ 'weigh them.;‘One;reeultuVas that the'mele"ﬁhich waaﬂeupﬁosed, ?--
¥ to act as a control became increasingly wary of divers.., It
5 p . : - .
Li came to a point that whenever ‘a diver was leas than 5 m away
Lk T, T he would leave his territory. Consequently ‘we had to switch
& 'to_,emother male shortly after the observations on the nets.f
. R . . - ﬂ‘ : .
R L e : : SRR ; . , PR
' These observations etarted the day after the last net
: ‘;‘,fk}j'; ':i‘ inetalied- Reactions ;Bf ?thei malee to the néts were‘ i
e ‘ varied-. The male whose territory was 1001 covered left and Ih
l? ﬁaff\only sporadically Been’ over it thereafter.. He usually U
N S . . N E
.,:".' I ) .' ‘ ’ "—1




N ]

-t

'fflarge territory fish was never seen to go nearer than 3 o to‘;]J

3 ascertaiﬁciiff\

swam in mid—water. Two males (75%-cover - large -merritory

-

and - 75Z7 - small territory) d41d not seem to be affected and

kept on patrolling as uaua;. Another (502 - small

territory) was reluctant t9 pass overfthe net at first but.

gradually ’resemed patroliing over that portion of his

territori after 2 'days. He- frogreesivelf extended his

-

.territorial area around and slightly byér;.the: areec oqce '

:.occupied by ~‘..(t:rll,e'",male With. 1001 cover. ﬁfﬁélly,Athe:SOK -

:thehnetted'area of his territory.:. L “2 :'.:fv};:;fi-“ﬂtijj%we:}?}??‘x
L o . | .‘q 3\3” . : » .‘ . .
, . i »

J TatIe'ilishows the QUahtified‘.behaviorsf in 'terﬁs‘ ofl
,averages per day. before and after installation of the neta ;
.there is a decrease in the‘variables FEED and AGRESA -’ The
vrvarieyle AéBESER increases but'becaqse;of the iyfrequenci.of-
‘%{ts dccurrencee.'iteedietribution-1e not’norpal nor 113 uith_‘
,veriahce homeeeneous-u Reference tp:thie.type of behavior
2w111 not therefore be made.:‘. | . (

o 'T-teate ruh;_en.'lothréneformeg data 'iTatle 12)  to

3

here is’ e‘.difference between. the ﬁeeﬂs of

i '

o

behaviors before‘znd after placement of the ners 'Bhéd; that

ﬂthe decrease 1n AGRESA is significant (P < 0 05).

Raie b o Sddasiams e T

o

TR

LRI L0, N










e eme—

-j_ ) ' The eaﬁples‘were too.small to provide reliable data to

e v o ot vae . S . ; ' CY— . [T,
; o B " “ : - T o T 1
61 :
! .

~ B. Influence of'terr;tbry size. -

o N N
-

detect ~diffefencea with. regard to . territory size .or

percentage of covering.

L ..CorrelationS"Betﬁeen' theq variables nwere~}¢alehlated: ~

'
. : L 1

N ; " -Beforef;aed ;after 1nstallatimn of the neeal The OZ covered
L;‘: ; j‘area.ﬁae not. 1nclu&ed because of the Change’ef‘male. ~“These'af N
f cor;elaeions ,and their differences in increase are a£own'1§'?3;],_g-_§?:
) reblei,IBJ' -ghe.,second largest change;?eccurs . ip She :fN ‘éih
: | cofréiatiée' eetﬁeen” AGRESA ~and FEED. - The.:correlation ‘-; - ~§:
betWeen FEED and TERRITRY also increases. a
,:l o .Wheg ohij‘fhe‘fﬁqptioﬁel,aéeas'(é.e. , ehe ”nbe-ebvered
3 2 -"paet) ofkeereié;ries'ere Eekeéfinfojeecdu;t} tﬁe‘cee;eletioﬁ‘ 1
. - ."4-,F‘,EED - mm&iiﬁ& ‘;_l"'ﬁc'.t'e.ase.s":“even u;bl;e:-.("T,a‘ble _1:4)5.' o ” '
5 T U, L ST AR ,

.

. Regressions of weight against length 'ferefvéalcuiatEd

'

}ﬁ:fof‘ territorial .males as well as for non-qerritorial malea




’ (1) valuea are LoglO(X+1) transformed;- 1;.' .

:{ (4) referred to aa AGRESER 1n the text :: i ;fﬂ".v'jf: S '“f

Table 13. Pearaon‘eorreletipn,coeﬁficients between physical and behavioral

parameters (1) in -territorisl males I, adspersus before and after
1netallationlnf'nets,ebvering " part of their _food supplies. B=before

installation of  nets, A=after inst. of nets, D=percentage of total
possible variation. : ’ . ‘

Aggressions - ) Ierritori .Aggressions
inter—-specific . slze . intra-specific (2)

RN I o1 T L 1 - BN Y &
Feeding oo '?‘%.':, 0.74 ¢ - - ... .0.39
Jntensiey (%) D 8ox, e epes il j;,3q;;1Jf

B : .,:_0 27_- o .'- ,: ) O 20, .

;Aggreeéi6n§u£eéereéﬁeéi£ic (ﬁ)e;;‘ﬁﬂr'ir; =029 s T0LAs L
T T T e R s e

B. 0.57 .

Territory size (5)° % - . o .. . A" 0ckk

- b 6.5

R

" (2) referred to as’ AGRESA tn the text::" T

(3) referred to as FBED in the text ":-"f‘ o .

(5) referred to ‘as, TERRITRY in the text

B D L

s 0.80 0w L

Atk Jas 0 E e Meacaon A st

SRR S e
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Tabie.14. Fearaon correlatlon coefficients (l) between ‘some variables in
males T. adsEersus after installation of nets. covering part of their food
L supPlies. ~ Note : only the functional (non covered). area of the . |
- terrltorles is coneldered in ‘this table. i S !
R v
Aggresalons - : Territory Aggressions
] lnter apec1flc (2) _ size intgg-specific :
F,ee'd'ing L . . " c L A .
intenéity oo 059 0 T . .0477 LT 0,48 A
Aggréssions o o T LT o ot R T T e
A'r,' ~lnter—8pec1f1c . .‘ ot . .. ' 01.1,4 '.’ A -. <‘ * : . ". 0. 32 ~"‘,' ‘ . . R
: ) 'rerrltory . : SEINCE AT
o size i E : S 0.200 STy
s o o ‘ ”, A et PE e "..‘i “I
“ o g : ,”:.
-%f;‘.-,’ (1) Values are" LoglO(x+l) tranefbrmedr. e B "_;_.aef. ¥
o f ] . e 4
D (2) cf. Table 13 for names~esed in' the: text. - B : AN f
. ' B
. ‘ . i : : ' ' ) i‘
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also heavier (Table 16) ffiﬁf[:m::'tl.‘ﬁfhfh”jff'”‘f'fiff:
. An. Ancova (Analyaia of ,Cqurlaﬁee)ﬁerni qO'ntesE'ufhé:;
',,. ' : o , . S P IR :
) dlssimilarity jof‘H tHe regressions-‘&oea:‘not yield gpy‘h
significant result (Table 17) ti ie therefore',probable
that ‘inl August,. the three behavioral gréups have the same"

k)

and females caught in July 'and August, i.e. 'aqrihg'thé‘lasr .
weeks of or after the spawning season- After examination of
"the reslduals,,ft.was decided that 1logl0 transformed valnee

were most suitable. ' T N

t. . o A ‘ o : .:.‘f-
. . P .
Regﬁession linea(P< 0001) 'for~'d11 three 'grodpE“fare"

shown in Fig. I R ANOVAS on these data (Table 15) show

that there is a aignificant difference (P< 0001) between the fj?j;‘

o

lengthsfu'qu;h members af the 3 groups and a gosteriori

~testa ndicate"that 'territorial males ﬁfef
" e O e S :

females__and Hnon-territorial malea (PE 05).‘h

:groups do not differ dignificantly.}

length-weight relationship. {?f ,:3f;” L-1~_hft':5;ffléi‘7{f“'

e g 1 LY




oA,; 0.95",

."P<0 000‘
':er u(, 93
- Y--4 05+2-68x

Yl-4 76+2’99X Yi-
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. : ‘Tablet15l, One—way anova of total length (l) of a sample of T ads‘ersus'
' caught': in August. Duncan”s multlple ‘range - teat isused as. a EosterIorI
P }a“.‘;estL‘ Means thh dlfferent 1etters are significantly (P<0 05) different. S

Source of
Varlatlon

_ Behavxora;

‘n“v-,' "

=
rés SUaE e







'7:Abr1dged ancova table
“covarlate.

Soﬁféé.‘U”

et

; E oo Varlatlons among fq‘
Th ,groups are sampled - regresszons

from populatlons -oF: -

Error (average'va—j:f

‘riation w1th1n ]
regresSLOns)

. Assum;ng that the groups fw
aghare a common - slope. I, t
they-are- sampled from ad]usted for length
the .game ° bopulatlop (L."
‘there ‘is. a! slngle

firegression for all
‘groups)s: .- s

ﬁrror (dev1atlon from
a common slope)

of body welght versus total 1ength (1)
Sample“of T.adbpersus caught ‘in August.,-m

0.00325 1

- +0:00580

£ 0,204927 "

, . .
e - S a
. ¥
K PR -
N -~
o -
. +
N L .«
- .t - o
- .
. .
N ¢

[

- ‘000162

.0:00249" -

“0.00295 -

U
R

'last:yariable as'

.. 0.65

"Significance

n.s.

C 0i20818° ¢ 847 0100247 .
- l“ ‘. '{A- 4
Ve .
\. M . i _
L _—
< HJ.-Q . : V. ’







- . . .
- . i - o M - .
D
J., ° '
L
70
N i

L T Co o . ’ o /. - _' . _P<.0.000|“ .
. . . : : A:rm0.86 - . -

P<0.0001
-ag: r-O 9. .
Ya-49343.07x"
. P< 014 -
’:, UC; r= 0-77

Y=<4,05+2.70X .

T Y= -29242.19%"

VALUES ARI.' 00100-}-1) TMNSFORMED

u

)
‘. f







W@Mm T R . o S

)

L] .

Table 19. One-way anova of body welght (1) ‘of a- aample of T. = adspersus.
caught in November. Duncan's multiple range test is used as a EosterIorl

_test. Means w1th dlfferent létters are. slginlflcantly (P<0 05) different.
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,Abrldged'ancova table of body welght (1) versua total length, usmng thls lagt variable as
covarlate{ Sample of T'f adsEersus caught in- November.. : ’

B ‘.‘-.
N

-
»

‘;iébhrce=: --‘iAT"f‘ “SS‘QA_::Qdf;fk{;z,MS“w P »Significencé

- s

v Var:.at:l.ons among LT T T o
The.groups are sampled ~7‘regresslons-f . ..~ 0.00272. - IR ;0.00136; 0.66 Nn.s.
from populatlons of e-,:“ N S P R ‘
'-’qual slopes:' =~ .. Error (average va=. . STt S TR S
O ""—rlation w1th1n ,~jf* 0-11138.. .54’ | ~ 0.00206" E ) }
:regresslons) : B T S . S T3
5share a common slope,;f~ Means of body weight _U o ﬂgﬁ ST R - . '
: they. qre sampled “from' - adjusted for length 0.03646 - - 2°---°.0.01823 ' 8.95 " P<0.0004
1" the. same: populatlon GRS s ~ o ' - : :
E - s there is-a. slngle - Error (dev1at:Lon frqm TR . ;
' & common - slope) v 0.11410. . 27 0.00203 . -
(1) values are loglO(x+l) ‘transformed. e vro - ‘
oo . . ~ ! P
: "~ . * .- . - ' -
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Table 21. A posterlori test comparlng the body weight means of a "sample.
of T.. adsgersus caught in‘ November. @ The  -values of body we:.ght are P
adjusted for total length. Means w:.th d:.fferent letters are s:Lgme.cantly' ‘
(P<0.001) different. - . - : . . )
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Robertson 1981) as well as for other fishes (e.g.
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thei‘x:. gametee than males do, -the former become the limiting

sex (W:Llliama 1975) and’ var:l_.ation's %n—mle rep,rodut‘:tive

- ——

In order to protect her inveatment, a female should base her

i

- _choice'* of mate ozl several criteria.,' Among cunners of
Conception Bay, t:he posseasion of .'a territory i ;' 'o:t‘:"e .‘o'f

_“ - . . K

’ these

B criteria
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o .'i : 7 possessions- , yThese male chara‘cteriatice‘;ust be; .Of C°ufser A
- ;‘_;aeiaole ‘ and appraisable- prior ‘t{of: meting (Se:;rcy. 1979) n
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',","permit large tautogs to feed intermittentl)'\ and to
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Such com\p'e,tition seems to occur in Conception Bay .
Pottle (197@) _and - Green - (unpublished data) removed

territorial male cunnera from their sites and observed that
- : ", V- ) .

the v.éc:antx.t_erri,tor_ies‘ we-re.e.ithelr soon an‘nexe.d by‘adjacent-'

: ‘,-~te'rr£tor-ial 'm‘ales or. oc'cupi‘ed‘ b)'v nelwcomers- . Thi"s indicates

'rfthat there :I.s a floating population, of males which find the

uh

‘.‘_“acquisition of a territory adv&ntsgec&us enough to : undertake

'5': '-—f".I',t:fi‘s"‘"dnixb"tufvu‘ll f'thnt ) territorial males energetically :

) "'f'.‘:".stand to gain from their property. \In fact,‘ they tend to be

_under the average population weight ‘_'for E their N length l_in

\ -

21, pp. ‘. 73 & 74):.,‘ : This' physiologically disadvantageous
"condition c0u1d take ‘,e‘ toll during the torpor the fish g

'.undergo in winter months. -4 01la et al. E (1980) observed that-

.
fe w .

'"'7?big.="‘tautogs _mig’r'ate during winter to deeper waters. where

0‘

e

r_ . -

“':L presumably irregulsr- A They suggested that this could

' higher at t‘he

<

“_"possible, ' such,f. ,migr’ations have,"

R v

Concep t i.on Bay. o

Novembe,r,_ just before entering winter torpor (Tables 20 land

"‘ the occurrenc‘e of conditions induc;lng torpor 1n these fishf.“
' maintain R

th spawning 'fseason. Although Z:"‘
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groups, and

observed to spawn,

indirect

cértain aize to become serious contenders
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'ﬂ_-expect the smal

growth gal

Another stgeteg

female, to~'

ERE IS

become fa

termed protpgynoua hermaphroditiam, haa not been

the

could

differencea
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role'”
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indicate other qualitiesr

(Cottua
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male (Warner and Roberlaon,1978).f
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lab;ids spavn : throughout v‘t'he“_.éntlir‘é Syeér = Wérnér . and

Robertson,1978) L Thepefore, _-;_-'éach'" spawning has é'hi-gh:'
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. o

o_'_ 'otﬁef'
- L
\; labrids. : Hales . ‘of a species wit'h a low ﬂpawning rate are

. 0 € .: . 4, ) » - O
-r-elat’iv'.e *-va-lue f_c_or- -.male 'cun'n'ers -‘a compared Y
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devote to thi‘s
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than males
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-'_Judging

?or this 1aat reason,. the aggreasiveness displayed by 8"
male co.uld ptovide cue to females. . It imsufficiently‘f\*
s Pt I ’ _)':' .xy. .. . i

Seomd.
.

st:roug in %e‘%tain maleq to cause them to‘ break .‘;\.'spaw::ing"
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rush to chase am- intruder. Labeled ",?‘
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ggressive ‘Leglect"» -
(Hutchinson and HacArthur 1959), t:lhi_la _”bre" a}i;i.cr:""
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"."succesa (R-O 33,< not significant) and accounts for only 52

‘.:5,of the variation ‘in numbers bf ‘spawnings, ~i‘tf‘_vi Btrongly

‘ correlated with courtahip""intensity (R-O 57 P20 01).,_

4‘,can be partially

‘4.

“Pf°d“‘=tive :Buccess (.R-O 80 P<0 001) Again, this may‘;'

’.f'ﬁ-_refle et the frequen¢y

.‘advantageous ﬁor a male in a: promiscuous sgeciea to ha've al e
i _.low threshold of reaponsivenesa to females. ‘ Such behavioxs R

' ].__',,'ghn"" maximize the number of females he attracts,

: la"n"d:,j attempta

'..with females indepéndently of the females l ‘b'ehav-ior (e.g.“';

littlel advantage for a .m:a'l_é- ut'o" .cvon“‘ce‘e'l-‘r_ lo"_ec‘i "reproductive‘f'l‘
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explained by the fact that many approachea
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of the visibility of the action, the eame mig‘nt hold for the,

* ;here are many intercorrelated fact:ors pertaining

‘-~When such experiments are done, an

- .--_-imal'e teriftoriessré

behavi.or

of my knowledge, poet spawning display in 1abrids “haa;"""”only‘-

been described for coria dorsomaculata (Tribble,1982)

"\

females" f demonstrate male reproductive auccesa. Because

<
L]

cunner_..« \It,- ia probably advantageous for a male to display

s * TR

- K
\ .

,.’ B --:,..

spawning 'auccess-j-. Thus it» .hard, without precise..‘

experiments to isoiate these factors, .;'_-.‘t'o come up with a )

. il
" | : ' e :

.

._9'. i ,,_,A '

v

'

almoat always looked for ",(.é"é

Davies,l978). HOWever, in nature, problems -,i't‘ien _,t:'o.'.x "'ari'g‘e.'..'_,:«

\
Y

.v.-. . PR Y

« o

: natutal eelectiOn ahould faVor compromiees, reaulting in the

best mix of solutiona rather .t-han 1n one optimal eoiution

4 -
(Janetos and Cole 1981). ) '
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Typically, the female c’unne‘r{' _'leaves its "aggregation

towards mid—afternoon ‘ and wime“_’} over the areas where the

..v\ et A K . T 4,!1‘..

She has been courted a- few times when

:..‘It 18 highly visible and .observers cou}.d t,e'll'.'

Tribble auggests that& this type ,of display . could attract,r'

definitive i, anewer ' with regard t female mating choice
al ;l'aolution is

-"'_:.g_!:;';-lfal".",‘;‘1‘9‘7"7-?_. cand "

more ‘at the aame time inatead of one after another and t’hue

',several meters away that ‘a spawn had occurred : To the -'b'es'tf"

hia auccesses =, It- is interesting.to 'note that euch behavior "
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fin cou‘rtship intensity are teeponsilble for 521

variation of spawning euccees) ,5,‘

;larger the area she i‘e in,,.the longer the resident male will

'"“keep contagt vith her and the better his chances at apawning

the grgup, but in general haa not responded (no spawning

:,‘-,'v':aa"’ ever observed to'-'take place "i'n one: pf,' theée

-, L.

L ',._.,.,,she wanders around feeding ‘but 'mainIy swimmingcﬂ : ,5;1'1'9“,".1'?.'
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"‘i"'not croas their borders and £ema1es dq, the phyeical cbntact

1 v N . w

‘~:,-of 'a particular male with a’ female is limited by the area he

)i. '4.)‘

""‘v'.'_defends. .If a female usually swims at 8- constant speed, the

The femalee can be influenced by the aggressiveness and

, the '_ length (size) of the males. Fox the former, degrees of

N N

ot

.aggression and of courtship have been shown ".t'o"‘. b closely‘

o, :
= '

f'-correlated"ﬂ ;so:. it could be that females are evaluating the
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:.court;ed ' by almost all the territorial males ehe encounters..:"‘

s

"~'~‘explanation could be that females attract : other males,’_’:.‘."
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'__"'~aggregat10ns). - 0'nce'~ she is over the territorial grounds, .‘C o

fSome of them are more persietent than othere and they : are .

Also s terr':l t‘cr.-y - éi‘z'e plnys a "ro.le.v'. . But he‘r.e"." 'fthl'e_ -

v;,"territory has to be aeen juet as a surface ,'since males do "

’ -0 stamina '_of males f,' through - aggressivenese.' Another P -
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‘ I.{o‘w'éi;ér-,‘ iR food items st
particular. territories .' was. 'not inveatigated . ,l

3 i
E o

many large boulders, crevice‘a‘ and algal clumpa

4 - . {

A _"A-:- ‘N .
,-£_¢F. s small anertebrates. _: Also

»

Lithothamnion - ngaciale is abundant a-‘
e -« '-‘ S e [ A . : - . R
buuldera ;"'ja. d - with i o,“-‘i‘svf' aasoml.ated ':den e .- fau'na f:of;—- SRR

- . T g ] .‘

pol,ychaetesh . bivnlves and ophi.uroids.fi

| food reqﬁitéments

o necessitating leas foraging' L
. TN

’

(Schoener,l971). hence territories of smaller size; A f:l.sh

. 5 N r,,_. N
,,

:"5 in - area- 3 would haVe to forage for

often (because fthe energy spent '< ,_.‘"' .I_I!ogg'er_ fora’gingv

) .":..' pe.r‘,i'o.d_si) than in area 2.

mme'r a.,_diet overlap

B 1argest . area being defended againstlconapecifics (1002 diet'
i . ;\,- . Sl
'.1

: over],ap).‘. If t:his 13 the case for". he cunner, we







A : L
' : etetiatical teet) reveals that the correlation between
D S o * oo y

K "n’umb'er .‘of feeding behaviors and intra-Specific aggressiona ; . ‘,"

: is strongest in area 2 and weakest in area 3-

5 . o . “ o

The experimental manipulation of resources which cduld '
" :.be‘. monopolized through territoriality has been reported in
L .‘only three' cases for f.ishes (Slaney and Northcote 197!»

o '_AA .SYIOP,1974' - Hixon 1931)- In all instances the manipulation R

¢

"‘,-°f food' supplies ‘ reaulted in changes . 4n territory éfz'e ',-:"
:.' consistent with the food defense hypothesia. ‘ Although the

. present experiment was not conducted for aufficiently long -
o o to shou any eignifican’t change in territory area (aside from 3
Ithe 1001 covered territory whose owner I:ft), the reaction
L RPN "of_"_' ‘the  cunners is conaistent with th food defense ;- -

r— e L _ ‘fkh‘i_potneeie.' e

\ R " . R Dverall, the densities of food"i.t'emn_ ‘are vinveraely'-v_ : . s .

»

T orreiated ' to male ‘cunners’ territory" size" .. Sﬁch ‘8

' ,relat:lonah:lp ‘has previously been found in territorial f;’.ah' e T

a

M(E‘Bersole,1980) ‘ b:lrds (Hiller; and Watson 1978), lizards

R ‘.';‘.(Simon,1975), and marine gaatropods (Stimson 1973).' Among

large territories tend to. have relatively low food

" Ce "..-‘.. . ‘.‘dégﬂ'

‘;l.tiea." The ter_m'rfood has a broad sense when app,lied

p "',to" the cunner‘ 2 ,'tne~ fish ‘eats a variety of molluscs,

ER R ' .crustaceans and echinoderms (Chao 1973, Olls et als, 1975;

. -Mar.tin,19‘79). . .Alnimentary tracts contenté. of cunners taken -"' ‘. ,:v‘_w o

'
o

toca
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A *."  items . are \preferentially eaten when cunners are given the-

Tl ) _ dn alimentary tracts contents does not necessarily mean that | ' _ ' o Tl

‘ 1n Conception Bay nay reflect more availabiiity of prey than
.‘selection of particular items. No field or’ 1aboratory A ,'19“_ 'A: S ST
experiment has s0. far been doqe to -determine if - some food': B
ehbtee - 'This is why it-is hard to explagin variations in
territory size through the presence or absence of pa‘rticular I ,
‘iood iteme. ‘ In the multiple regressioe on territory ,eize,

‘ polyc.haetesA appea;: to be ~respons:lb1e for 41%: of 'the"
variet;l.on in téf'rfi"t'ory '91;; ,_' - These :Lrwe'rtebra.tévsl Vere- ;duﬁq';

"‘: wmostly qnojer cru‘e‘itose,a'l“gae:, where 1t is:'doubtful they -are

. et:t.:éssib‘le to cunners . However.’ their wealk representation e Y

L they are rarely eaten. Moet of the food items found in~ -
alimentary tracts of cunne'rs are calcareoua components a\dj.a \.

'."‘soft worm would presumably be " quickly digested. e _ - R Lo AW

- . . M . 8

-

The. multiple regreasion on the number of feedings gives."' C j~ : c . 1.¢

"better reaults The food iteme which statistically explain ' : T ﬁ‘

he largest part: of the‘ver."iance I t\'numha_er of . observed‘ . L ,..' "4
'feedingh behaviors are ‘urchins' snaller than 5 mm :[n dieﬁetér
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