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‘and. i our’ dn the’ cuimer ; Tuutogglab

.e.?m.._ ( VixBeom % were obsefved in Cvnceyt!.lm Buu. Neumnumd.
Dumhr- are ackive rmu May. mtu Noveaber and spend the wintor, honths
-in a state of torpor in the trate. Yales more than 6, yenra old estab.
Lisk*territories in early Sume. Territories are defentéd outside the
-nd-ummr spenniy season, Botii torritorial aid nonterritorial males
. of >150 mn TL acqiire nupuu dn‘nu.mhm betuuumemargencu from over=
vintering torpor and,itie start of the exdining Swechs Nonterritordal
males are vlgorauuly Sxcluded tz-on temtotiea by the resident ales and

appoar to co;xtu\mh Litedd to! the "prrodnct:.vo effort or the population.

mm-mx-m temalon are foudd in the pegiphéral areas of. some meq

 territories and -exhibit -wcu ve behavi.our tmurd other females: - Both |

* torsitortal nd nonterritorisl fenaled pais spavy with t-mtcﬂal males. _ .

g !‘ish.nf both sexes are cegabie’er nulup].a sbevnd. - Gromp spawnhg by

nnntemeerhl cunners -a not observed. ‘The function of- territory da-
“fense in T.' adspersus is discussed. : .
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hm,a_uwxmz@m(muq) is the - cntf Baver

-
‘R the labridae, an mmenny Lroyl.:x.l nd warn tu:rpenh “femily, fouRd

in Newfoundlend vatero. The u'pechq,rlngw from the méuth of Tresapeske
Bay to the Strait of Helle 1o und is comon on dnu.ov inshore reefdy,

i ﬂdi.ﬂfm Tock substrates and vx'-d:l. and near wharves. Such habitats

rrori toth suelter for ic afting no a: g over-
wintn' tcrpor and a suitable substrate for the benthic organians on

_cunma feod, Bt T

Aithough st wd Gy rosasii throughout ito raigs, Ti s (-

sdspersus has ‘beon thn subject of few behaviourasl or ecological studies,

principally because the species lacks commercial i-po;tnc-‘- However,

dmtoxu, q 1 with a 1hn¢cnngu

( Green, 1975; Olla.et al., ms) the cunker bas m?:tm-smmdx-'
cator of tashore envi per as Ty Payme
(w76,

On the southeastern coast of Newfomdlend cunners are active prim- °
arily fros late tay until sarly Novesber, alfiough a fow fish'zay be seen
& fe woels, cazlier ox luter. It vas ence thought taat I. sdsperms

nxp-.ted to dnpn-, warzer water for the winter mnm C Am-oea, 18703

'm;.lw and Schroeder ; 1953 ). A Physiclogical stuly by Engaard wd

Irving ( 1943 ) muc-t.d that cunners could not remsin active at normal

" inshore & iter temperaturen and added credence to the theory. Hougver

field observations hn" shown that cunners ourvintar inshore in a-state

o{ torpor ( Green and Farvell, 1m; Dew, 1976 ). When' water tl}mpurlt\n‘e.

-falls beléw 5 = 6%, cumers cesse feeding and seek shelter in marrod = -

" crevices in the substrate. T. sispersus can vithstesd prologed eosure

o/




/

in u.mllar. Net!omdlnd waters. The period of imctivity vlrxau ﬁ-om

~ 3~ % sonths off ConnectiZut ( De’l(. Jto5 -6 -ouuu o:t Newfound- '
&Bunncrs eserge from their . torpid snn when q\gex- tuper-twre
m.(.n mcﬂ 5-,6%. " " 3 -

N - T. adspersus teedn /primerily upon no].)uaca and benthic ex-uamem. ”

Thiamttsg minbs; u,ms. chitons, ysids and anphipods, althowh a

variety of other invertebrates, both benthic and plénktonic, Tre tonsun- N

ed ( Olla ot al., TH75; Shumay and Stickmer, 19757 Dew, 1976 ). Essen-
muy opportunistic lgnders, cunners also consuzie clrr:mn and fidh offel,

Py
. Nostirmial il ceise La & genssel Teatie oF LASFLA WhAvIaiE [

( Hobson, 1965, 19725 Reinboth, 1973; Boedé, 1972 ). >The cunner is ac~
“tiye only. during daylight hows and spends the night in shelter ou:the
supstrats. . At night, cunners are ina quiescent-state charscterized by -
& marked reduction of responsiveness to external stimuli ( 011a et al., 3
19753 Dev; 1976 ). During field stuties by Olla et.al. (175 ) tagged
fish becase quisgeent 5 - 55 min bef.are_ the end of evening civil tvilight
2d becase active 16 - §1 min after the start of morming civil tuilight.
Oi the basts of aquriua cbservations of a juvesile cumer, KeErlean s

{ 1963 ) suggested that the species might be territorial. The first '

field of both i '- and e behavi

-
Teported in a brief note by Wicklund ( 1970 ). Group spawis by sgere
. gations of 3 = 15 cunners in the 75 - 125 ma TL ranges had been seen OFf

New Jerses in Jure and July, 1963. larger fish of 150 - 250 mm Th ace,

tively defended territories but did’ th participate in spawning activity. »

To date, 1o, further of cunier rial and

behaviour have boen published.
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g kel + - The presence of tmihorhl cuntiers 1:1 Hewtmdlnnﬂ vntm was adn-

ptctld lﬂllnﬂ.ns ‘homing ex'pl.rimentn wnﬂuctld 1n 1973 - 197’# uul con-

i ‘. - firmed rl\u'ing 1975 Field stuties ( emn.-unpubusned data ). T eonn
. trast n \l‘icklunﬂ'u oburmlm, pair ép-vni.ng by temmu‘ﬂm vas-
. 3 e mu, ‘fogm o reprotuctive sehaiow: obamaa., BN

T 4 . " The objéctives of th:.a ltnliy Hi!a to provide a detaila\i‘akcnmt of

" pawning and. territory defense’in . and to_deter ;uu-

function of territorial behaviour in this speciesi
b . F
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Study site
situ at Broad Cove, Concep-

s A1) bebasioural data were collected

tian B-,y, Felrfouhd.land ( Lnt. u7%357 l!. Long: 52 550 W ).: Altlwugh

B iy  small: boulders. " The botton sloped gradually semx:d to_the outer
e-of the! ‘study site, ‘sharp drop from t.ha 4 to the 6.5 contour.

Dspth s nm.cﬁen,e to yzevont di.st\lrhunca o! fish by unarkellmg

6\-sentu. Jet' aha].l.ov munyn to pmnt rmgm. on of mruudm tish
nt nnder a1 bit extremely turbid conditions. “Strong vave-
fated bottoa tnﬂmhnce was rare, and occurred only When wave height

m“!lorgk‘aae'r.;. 3 e, - :

Vand. Jan waﬂdnt'ring !ltn was ! uituated 1%— 20 seaward 'of its cuter
pcri.mt-r. w8 gon, W . B

o m.u wmction T
Lot Mt,y—fm- prelisiiniry SCUBA and. snorke] dives vere madg between .

;o ate April. and ux-ly Jily; 1977. A1 dives were oade betwess 1000, and
i

Crll. connistixg e! b.dmc.k_ mltctops ).ntenpmed )d.tb‘ expanses of large .

Hore th-n 10 rlale I. E datend.ad tend.tarise \rit.hin the uren.' B

&



" ’
| i o - ;
i .
T Ly ) E % ¥
t ¢ . Broad - ¢ Sy
i 3 * ¢:ﬂv'-h : R s
: TN . .
o g & 2 : i v
Figure 1. Hap.of Broad Cove, Conception Bay, showing location of ‘the - . :
prinary study site ( 85 ) and the aroa searched for tagged fish ( lori- ’
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vwmmdﬁnslfudntmnfzncmchmmtm

»
in the 210 - 2@-(ﬂ)m.mldutcdnnﬂnhﬂum@m-

sive sfudy of ial and rep i These were the
first, territorial mmurmp'iud but were not necesserily the
ru-e to establish territaries. A1 subjects vere hsod (-see below )
end m of territories commenced.

brelintiary chotrvations ingicated that a 15 uin observatisn period/"

mvuﬂdprvd,do t i “and dnhtn:nn-

acterize activity at ‘any time of day. Q'a-neumn data were nbhumi
during 442 individual “snorkel- observal ons , nch nf 15 min duration, on

-the 10, tagged miles. Fisiy vers obemed S.n r-ndn order mmd at, fandom '
 hours betweeii 0600 and 2100 daily, on 31 -:ueurm aclected d‘wn Between
- 6 July and 23. hugust; 1977.

n-nn-bﬁ‘nlmnmnbeeruddmldiv‘nu.dfrw'b-m,
and varied with bes

te; witer tesperature ( range: 9.0 - 16.5% J,
and musber of observers available. Vater temperstire was, the principal

limiting factor of dive duration. v " -, !

" During edch & . of social int “related

r were tallied on slates and

s with or,

‘- used in 32 observations to Mda dlh on’ duration ol behlviml ptl'l—

meters. ‘A suffixed code systea’ ;dmem.d fish involved in interactions
rlth em-s.wrhl pales, as i nu slate recordings. The emoh as

umact-d to an Egterline kngus s-rm A -mt Fecorder; carried in

Y
mdm-:.by.my.aaonem.. Recorder chart ‘sp dm7.5m

~Gualitative data obtained diring: cbservations vere .u-;pm at?

_males, l—hl,ijmiles Ambhn-ntnmdermm
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0 3 . e
the conclusion of eath dive and sightings of tagged n-:.u'-m recorded.
+ Brief gualitative obamdm were made on females present ﬁm.ng obser=
'lﬁm of territorial malés. Pcriodiuu.y the cove north of the Broad

Cove Biver was searched to & depths of 105 and the locations of tagged
"fish were recorded.

Adéitional observations ui the b'euvim ‘of both males and mhu‘
0
vero made betuen Hay sad Septesber, ‘1978 Undeda othervise mmd.

>

qumtiw.m data yrmnhd in ‘the ﬁ;\lru and mm. p-ttdn to m'

<97 obsérvations.. ' E

ptm m tagging i
# N
rm cc].'lmhd ‘in 19'1'1 for taegiw. ‘tlﬂnrmt. -nd/m- sex deter:

-u-uun by stiipping vere Captied by SCUBA divers i asp nets qua

| with crustied sea'urchins: Autmtm-lnlnudﬁt—-hsta“ud
mwathvmnmdmAruua:"mw-: uptmdlﬂ.h‘
Lengths ‘of territorial mles vere estimated visually.  ALL other fish .
wére messured‘and sexed at the surface befare releass.

Floy 167 mn-ugmmmnuwmmm
Wmdd-pmtortuwm. A]Jupmmbmd’lnd.ldﬂi
mmqemam.mdmzsmq.m-u-ums-ulmegh62’3
* Masicing ot colour codes by filasentous algas and colonial distons hinder-
d ddentification of several females. If puch'a fiah vas ‘seen diring a
aeries of nhumt&ouulttmttomch mm.uu-a'emu;

aumber ' was m. only after completion ot unvn; x-mmun; (Prelia-

!.nr; dives hni uhm’thlt the presence of \d.inr on. thc subetrah'

mlﬂntmcc larg: mnb-n of cunners toa tJn-l.tory, nn.lt!ng Lnln
lhm‘lnll;mlwgl o!ne'i‘l !nt!l'anﬂon. )(
h19]8.mﬂnhmcqmdhamnd1ldinut¢rmm




- and brought to the surface for axaninat:.vn or tnggmg c;lupr coded Floy: ...

r‘D 67 tags were :.nserted 85 described above. -

" here vere mo kuown togging mrtulitxaa. Tasging dia nnt viui'hly

- affoct. eithot swiming ability or social intamtions. Tag losses wers . |
hi;h 80% of the’ territorial males tagged. in 1977 ):ad logt thatk tags
5 veels. Aa thess fish wore extremsly difficult to reuphu'e. )

nnJ: 3 were !'etaggcd., The use"of & Songer tagg'i.n; Heedls: 1n 1978 redic- . :

S s 'dt-gloss anong males to‘l'}%.

" erritiry boudasy deeaminutsop and mapping 7" s

iy : Tecrritory bmmdur:. e vere'. deterni ¥y surface obse of ters:

¢ Dy n.torin.]. cunners. nuoreacsnt ornnge floats 2.5 cm h dumetnr. attached

3 o 5 load: weights By O. 3 = of mvy twine; vere used as \wundary sarkers.

wty s .. Thesé. were phced at the sitoa of ‘border d.ispum' between adjacent ter~

B 5 r(torial 2ish, Dmputea were: of  tio ?peu -a static mtnal frontal disn

o ety puv and a lateral usphyvhichusm ncotpontedplranelevmmg. |

h'cqumtly, a sactiun or sections ot 4o

temtvry aia nct nd]oh\ mmth!r- v
" 14 such cases T ek pllced at the autex- l.unta o: normal cruiamg

| £ish was 2 4 by others, its

.lta

cruising zange was rest_’riéted to ‘the area within the perimeter defined

by border disputes: :’ . 5 5
St g . e potat: at vhich o tu-ri'curial “fiah termimtad prshit of an \in-
: 1 icator of hmmdn—,y location: . Many chaséi
* exteited feyond e temenry oF ‘sided before the Tldstng £igk had

- nndmrl the -pmmete!'. The.distances bawaen Ilarkers ilére detenlined by

‘. direct mmmene. and ?.lm'nlgh

map of :

“the 1977 territories. vas dravm,. |




’hmpotnry Temoval of fish fron the popiation : ;

P attempt to elioit :nmgmg behaviour ‘and, in the chso of tors

1terill ﬁsh, to determne the 'ﬂ.‘ect of tempnrwy removal from-the

" popnlation en ability te reoccipy the’ territory, 3 i of taged ctin-
V7P, nerg were contined i a lwlﬂhzs cage o veriods of 5= 7 daye. The "
; lwhﬁ.bg cuga vas 1ocated ae a dept-h of 3. 5 m(MIH') ‘inshore .of ‘the pri—
“pt 7 hary study eite. “The cage was conltru/.'.ted o 19 mm ovch tvine netting

Uaa 30°X:90. X60 el high stetl ‘trame.
3} A1 6 cumeérs vm cnphrmd between 1300 ma 1500 A raleasad .

' between ‘1100 .nni 1boc brs. The first ‘2:pairs; each conposed of & terpish: s

torial nlnle and territmnl { a e; w@re,c&pturad on 25 and, 31 July and

ot "
T v nleaaaa attar 5'and 7 days respectively: 4 nonterritoridl male and:fe- .

mile vere caged from -‘I‘oAusuat. -

ap ‘door in the holding cage to allw dhe oo

ST g 2 Adivatopeneda

v e pmtato-acnpn. If & 1y ‘xuugto:mv-vnhua-}mmcage

~.was tipped to \ﬁ.rect the nccupu.nt to the exit. Enc!: sn‘bject was {ollwed

& for at loast:30 iin’ after, Faloase’ §i uafil 1ot 0 sight... Observérs rex. . . T
’ corded. the ‘course lollwed by the !i.sh. !ﬂd ﬁm Bnﬂ lontions n!’ sacial

X Lnt:ractim-‘ :

m-nkm tovs
" Rine surface tows' for. zaxﬂvophnkton me ‘made duru\g tho 1977 sp.yn i 4

g xn'g soum Each" tow covered & mked. 120 w course at' e speed of 3 knotsy :
: on.radopthrnngeo{1-10n,nthl120 mumtexnnamahnqt.

A4 240 mm dismeter het vas used, for 9 tows during July ‘and Augusl: 1978.
s P

o e oge of Qunntitat"e data enalysis

2T stenasa 865 ( !ﬂe et .1.. 1975) mgrm for, correlation. and-




i : L &5 #)m‘

_ dal ‘phase, vater temporature ): " G, teeta ( Solal and: Ronlt: 1}969 ) eve':

used to test for correlations of T..

vith tidal phase, due to' th low racurdel mquenciéa‘ of courtship ap-

proaches and ‘spowns, relative th total Busber ot bservatiois made.’ | Gy

tinta: vers alng isied to anslyze varistion i frequenicy of other dnfre~.
quently observed behdviours { daylight quxmef‘tmaging beh.aviuur', ¥ 3

lbaencn from territory ) with time of day and/or Between au‘baects.

-5 Tuo-wny Hodel: I1 anoves without, repTication ( Schul end Rohif, 969 )

vé-. uAed to analyze nrxnxon in' frequency of :courtship approaches ‘and”.. )
: Epum ¥ith tine of day nd between subjects. : Datawere obtained by re-
veated ohsemtions c! 1 tmitorisl males and for test purposes it was -

2 uu\med ‘that thete oS 20 nt-rlctx(m betwun time and ﬂlese ud.ivxduala




General: obo ns and b

i, e g A -Sex ratio “and popuhmn structure’ . . . E . :
& The Broad Cove ‘cumer popilatics u compossd o juvenueu, aiid m.n,

tan'itnx‘iﬂl éd nont.x‘x'itorill ﬁuh ol Mh sexes. C\lnnera vlth Juvenua

colmxratinn are relatively scarce and are usually found in closs prox-

- 4tty to shelter, pa.rt:.cnl-rly gx‘owt).u! of Agerun cribromm, the only

‘common - sublittoral mcropl\ytc in tha covs.

o T‘rri.tori.nl males are largér. than. the majenty of" mmm m Bon-

% tlrr!.torill malas. The' uvnrlga kA ot 1 territeriaf males uptnx‘ed in

1975vu2}9m(rango 210 = zszml uvppoeeauanemnurztﬂm
- rungo-» 165 - zso m. n'= z& b for ‘both tm-itoml and nontmitorul ol

ﬂahtlkunm1W,und-mmTLo!212m(ﬂnse. 120~ 25 m, n—52)‘ poaTy
for a1} mius cuptura 1978, . Thers was no-dtmtincticn’in size Bitaasi E
3 ten'itnrial and mt-rritoml temales of\170 uin T8, the mimwnim record="
‘ed length for territnrial cumners.: The mean total langths of females

uptm-oa in 1977 and 98 ug- z1.1 m (;-mge: 160 ='320 u;n.'n = 53 ):

and 19% ‘mn ( rerige: 155 - 270 mm, n s 46 ) respectively. The relative - - -

. nuabers ot ia1 gnd ‘o _"_ﬁansn'um' L are -

Agt ngﬂz data. for. Bruad (‘bva mn'x'a 14 llaidu,,‘l%E ) (ndicat.
that th. majority of territorlal males are it leuﬁ 2 1eu'u old, vhoro- ¥

oa the. smallest territorial females are:~k Jois of age. e mean sae

et tmibﬂrh:l males speared i 1978.vas 9.2 years ( cande: 7em 2

‘,~yem R D. !‘hrt!.n. personal’ contumiication: e ¥ T -




¢ Mrred prapuwanma. of females. Naidu's age data indicates that the °

‘o:thpbmu. % ks .

(bnunploeollnct-thulyarAng\m\uw me.n..mu
77 the outflow of the Broad Cove River. (hﬁm’st 1977, 'ounuuuis

.- fegales were'caught at’the same location. Yet a 1:1 sex ratio vas ob-

wwlxersv rmoou.om>zso.m-ﬂ..mtm17mmnuuz.
A sample o wcmmwmodum.m.m.ummzznmcm1

" September 17;8 yilldod 2 1.3:1 male to female ratio. This“@id not aitfer

ssguueanu,y from an expected ratio of 1:1, |

uemwgn males forigs almoit joly within ‘their

e
iuri.ns the apaunins season; fomales and sonterritorial aales cln be

-.ttunted to bait in 1u~ge numburs. Few, u ln:. ton-itomn n-lu are’ o ie

l,oclhd in the brackish water near tke vhnr! - 12 Mdu e cﬂll!ctim was

lldn dnri.n; t.h. spawvning season, ﬁhsea 1nwnwﬂ account for _the ob-

majority of fish in His sample were females lnd nnntlrriboraxl males.

_ :Thé oldest male ugﬁweﬂm 7yuns old and ngma<6yum of age:

e o

»~B.Smnld£krmtin— ' - s
n.maxx—m.mmdoz —mmu«m-
!Lemntbc : by external e xmgf.' are .

brignt orange-copper colour, ﬂthnprdnmtm:kspotutm s
tion of ‘the spinous and soft porticns of the dorsal fix. Although both

sexes may réach) sexual maturity at 80 m T, Juveaile colowration”can be

motainedto 100 ma TL-or. more (Vohamsen, 1925, with.the doreal’ apot

becoatng ‘Tess, mmmc -.m an nsoci-nd overall du:l.'ung and darkaning

Upan ' esorgence from ov.rwintcrin; torpor, cunsers of both sexen

‘>151m'ﬂ4vlro prodomiaantly ainl uasm brova vith a light cast’ tothe

hu; uw there vebe 'xccpﬁm. soet females had'léss Blue 1:.11,




and Kead colouration than sales. A few im of both sexes in the 200 - : ;
@-ﬂnmveﬂ rod-onnp The colnurltim otuu n.{wrny corres- ¢ . ]
pud.dta.ym'-(wzs)hrwnmu

During the & = smkpﬂodb&xmxpmngmedmuzm- e
tndn_lmdmn}a—rnn.rhl "‘"W—""ﬂ“*’“ Johansen's blus_phase - - /
"m.' %] zb.uq o ;m-.uu' : -

ﬁth -ssocnted }uli.ns of‘mm;:-mm znnm. bntnatu]lcnau
t.hasw-rhdto{thnmd'

loped & un ry sheeri. ‘The héad " vigs
prodonmnﬂ;{ brish'c liwt bl\u. aspechuy in ﬂu qporoul-x- and ciroun-

{ m-mu regions | Figura 24). ‘e mm mm. darkenod ¢ desp. blue

or mu‘ple. Pece- € 1974 ) cites  similar uun.n of blue cnlmratim Z
i.n spawning‘male’ c:-gnn-hnu nelgg o

mr-mnnchms.oftnnhmlmuﬂnnhmuﬁmﬁﬂxrmo [o¥

ductive behaviour. n.-:mtymmmq-(ngw.zn).w' -

vlth'nrympt‘truﬂofﬁ 7pd.emﬁellbndl,-3tdimlbvtr

the lateral line. Ripe uuxu “were ugm recognized by their robustaess:

Afunmwmﬂmﬂmﬁ&hpuhhmluﬂu

(ngmac)vmammeumm-tw(i.n.yq w)- ~
)tntvgn-su-odtcbo!nl-dmtnnhc!otblmeﬂlmﬁm,alﬂaw@: -

'

it ia possible that some males do ndt develop full nuptial colowss. - Fig-

3 .
‘w_:znnhw&c\mcrvlﬂrmtmt&mnﬂumnmnkndmm A

peduncle.. ‘one of-33. cbserved spawns involved & distinctly banded

‘female; none of:the -pmug moé vere mud. il

n- banded “Shaba. 42 ita ‘a1’ esprossion i analogous to that deucgib-
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