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’of anosmi'c f1Sh indicated wswn may a]so be 1nvolved in recognition . '-,-'

] _:.'icantly fewer anosmic fish wgre ablg\ t,p home foi]owing Iong /dJstance

. of nomlalt,fish., Norma1 biiaterally biind and umiateral'ly bhnd and . _ o

olfactory contact with the hame site is considered to be the steering

. >

' compared to short distance displacements
) ‘bhnd fish were heid out o "t .' ir home 51tes for 7+ weeks and then

dis;ﬂaced. therés Was a significant decrease in t/he home site resighting

B L anosmic fish were ab]e to orient ln the direction of the home site frﬁm / '

e 53 m away

L G mechanism in homing. .
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- ) The ro]es ‘of. oifaction and vision in the homing and orienta

tion to a hon\e iite of U]varia subbifurcata Were, investigated These ~ .

were examined by studying the home site fidelity and the homing perform- - .
ance of normai blind and anosmic fish The orientation /to a home site j"_- /

at a distance of 33 m of norma] b,‘l’lateraﬂy blind b lateraily anosmic f.

and unihtera”y and and anosmic f Was a%o studief The activity | ’

pattern of norma’l and sensory /impaired- ish was examined irr the /1abora-' )

tory. The home site resighting of replaced normaT and anosmic fish did

- a .
not differ significanti whiie resightings of repiaced and fish were‘ "\

somewhat 10wer.~ I-Iowever resightings in the home site following dis- : K o

& .
p]acement did not differ for norma1 and b'lind fish whiie there was a S

significant dec/rgase in the number of anosmic fish resighted.r Signif— ; o

Nhen nbrma]. anosmic and

Anosmic f‘lSh oriented ina direction significantly different ‘:‘ - :.(;",’j‘

from the home diyctwn. From'the orientation and homing experiments “

Thf—‘ home site fidE'Iity and short distance homing S - I
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Tab'le 1c. Resightihbs of B'Iind f'lsh rep]aced 1n home
,sftes. .

/Table 2. Compa

T/able 3 Decreased erH hood of res1ght1ng after 7 days /
.- . of fish released.to: ho s‘ites between June 2
-,wand dune 16, 1976. . ; -

, Tab'lef4a. Resight/'ings of displaced No'.'
home sntes. o ’

1) fish in their
Table 4_b. Resight‘lngs of di;placed An smic f1sh 1n their

. home sites, .

home sites

ﬁble 5% ;. Con'pari'son of d1fferences in % of f'lsh resnghted "',

Tab'le s/ Resightmgs ‘of homed Normal fish’ held dut of ocean’

SRR o
e Tab1e 7 : Comparison of homing success 1ghted in home

-’ Sites) -of Normal fish held 1n 1 boratory for 1 day

,“',..

.'" . /
Tab]e Ba. Resightings of tagged Normal f'lsh displaced

Tab]e ‘la.: Resight1ngs ef Norma] f'lsh replaced 1n home " / .:‘:, L
R ‘:.~51tes. ,’ SRR | DR

/ Tapie 6% Res1ght1ﬂ§ls of Anosmtc fish "Q.P‘laced in homes T

2.5'; '.,

e
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Table 4c. ) Resightinﬁ’s/ of d1sp1aced B] nd°ﬂsh 1n the1r L / '

, ‘_y _ frﬂ]owing d1sp1acement of 0 m or’ 19 m.. “ Lo { 35

N 51 - 58 days pefore d1sp1acement and. release.,;. o 37 .

‘” ..o 5] -~ .58 days.,, :_.j; e e ST - 38 .

SR 1mned1ate1y t'ol'lowing recqbture in-the home site. L 639
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C e ,:Tablea 8b “Restghtings of tagged Anogmic Fish displaced | el
- g -

. 1nmed1ately fo]1owing recapture in. the home s1tes.
Table 9. Compamson of homing m groups of Anosmic fish ’ S
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disp1aced short }12 m) or. long (33 m) distances. '.1"542'1.:',?

. .. AR : . R . .y 4 B
ol . EEN f Ly ",'-, ',‘-. K% ' : . - o PR L .
P - n - . LT e . N e e K T . . PR : Lot L e

. AP . | % et e o5 . -l ST - “\
@ Wt o ) N R - . v, . Lo . Lt

S TR A DRIy e, - el . .. - . = <, e e

I Lt e PR [ . ) o L. P . Lo .
: cos e cT L . ’ - AR ' : . A . . L
s B - : .o -, o - . e -

A

'on‘ 6f resi ghted proportmns of treatment SR
f'lsh w1th norma'l Fish and with each other ":i-22“:_'-"'j"f3







(2%

- F].gore/ 14, a
Hre’ 2

YS*Q Figure 2

/

2 I‘ﬂ/\)

eyt

E Hs o5/,

RRUR Figure 6b.

F1gure 7

F1 gur'e 8a.
Figure Bb
8c

Fi guRe 8d.

L

P R
:
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Figur'e 1b’.7
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‘Uivaria subbifurcata tagged wi th coloured G
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Pho;ograph showing oIfactory si phon of a;
-radiated- shanny._v. g

Phot@raph of a norma'l ﬂsh with integument _':l~ L

- removed * to. show the presence of an o‘l factory
rosette. R R
Photograph of” a fish anosmic'lsed!two weeks S
previous'ly with integument removed ind cating

" the absence of:. an o]factory rosette S

0r1entat1on d1sc w1th shanny in central re'lease
chamber._ A T o

Orientations of released Norma'l ﬂéh. .
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Figure 9,

Figure l 'l

Fj gure 1 2
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Figure l(\).A Nuﬁaer of tagged fish observed on: each dive to-

F1gure 13 Norma]./ Anosmic' ahd BHnd fish obserVed out of
L she1 ter a.t 1 hour 1ntervafls during a tht cycfle.

Top view of tray where observations of night' e
‘acti vity on shanm €s were taken. S T

‘check  home ™ sites for pattern of: a‘l]-ni ht act1v1t;y~ ‘
1n Fish.” Lo e

. - S e
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B

The number of fish observed on transect swims
' .during study af. a'l1-n1ght activity p&ttern.‘
(Night of August 9 -1, "F97 ) e

Observations uf f1 sh expoSed on transect from
July 16 to .August . }3. 1976 o o
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_-\ ' 3 ." ‘,: ’i\' ‘-‘ ‘ .
",;/ - ,”~- A]1 f1eld work was conducted 1n Broad ove, Canception Bay.
L R / - -
N ‘1 The study site encompassed the former 1ocation of e- Lora I un er- ,
A '.- \ . :y/.:.
3rf,. g water habitat (F1gure1a) The water depth at the study site ranged

B

:.,{f;ﬂ between 9 and 12 m., The substratum cons1sted of shelving bedrock that IR ff‘

sloped gradually away from shore._ Irregu1ar patches of 1arge and ;f}f:fi}'}sa s

S

-t

e .: smal] bouIders covered most of%the study area. Patches of sand occurred Vf;jtj,
. at the fringes of the study area and extended‘seaward..:h.“f"; “};f':ru’ye:wéﬁuu;'

| Corra1ine algae were present on rocks ovdr the ent1re s1te:3fl?’ L
Str0n9y1ocentrotus droebrach1enS1s (sea urch1n) and Mod1o]§$ nmd1o1ds:if;i‘ L
(horse muSSe]s) were’ dlstributed throughdut the study area. L
| ’3;;:ff'” L:}: Monthiy bottom water t’/peratures ranged from —1425 c 1n }fig.; ; 'j/iu
a N R -
February t6'13 C 1n August and Septembert; A graph of bottom water -”“ L e X
e temperatures is g1ven in F1gure 2. L urg“‘-;ﬁgﬁ';»ul LT B
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g arc}und a home 51te (Green and Fisher, ]977)

Ny
2 th \t had been r,e'leased at the1r h?ﬁe s1te... This was poss‘nble because
T gbifurcatg restrict the1r act'lvity t6 a ma'l 1 “area (2 /-’ 3m2)

v e <\ .o e ol .
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questfon was concerned wj—th ; e effect of sensor_y 1mpa1rment on the

fidehty t‘ofthe home Site of treated ﬁsh It 1s necessary to know the ,, f o ]
efféct of sensory 1mpa1rm2nt on the fidelity of and and anosmi c. fish '

to the huine sites 1n order to assess the affect/ of sensory 1mpa1rment lf,:}.i .

=

S on the abﬂity of U1var1a subbifurcata to return to the home site " "
p f'iibﬁ ng dfsp1acement.;, ﬂ‘,:~ﬂmgf’ ~'viif':ﬁ ;:u' R

.
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0bservat1 ons of (the decreas7 1n resight‘lngs over time of
“fish- 1that had been rep‘laced in 1ts home site was obt\\med v's' a réugh _ -
\Appmximtfon of predation mortahty. SRR :--'g'{.‘: SR l // -
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_METHODS  AND MATERIALS. . ™ -.h. . " i o S O

-._CaptupétaneleaseTand'ReSightdnglf" - '

s s1te\markers bearing the same code.‘ ﬁhen a f1§h was captured the o

}*{ marke. was 1eft to 1dent1fy the hohe s1te.

A7 Bl P P b P S I S K5

o~

A

A'I] field work was: performed w*]th the use” of' scueA. Because j L

U subbifurcata is a.nocturnal fish’ dives were made between sunset

K \ . ' ""~‘:‘ . “."'.' ,£/~_ i ‘4 “‘-w‘ Lo
and midnightr or Tater.{-;_ }%‘$;ﬂ; ':Rf»-5~ s j e R ;:

Capture sites (home sites) were ma ked with 2 5 em. diameter, fluorescent-:.

palnted cork floats. These floats were attached with 50 to 70 cm of

netting twine to 0 90 kg lead barre] weights.t "“‘,?‘:{,jj?,u"3 sl

Befbre each“d1ve¢ the bags were prepared W1th cards and home

tr '-I, .\.

The f1sh was p]aced 1n ‘

the marked bag and carried with others to Shore} ;The bags were trans-\,i5gtl~:"

ferred to a 20\11ter container of sea water'and transportnd to the o
M S R L. for tagg*ng and surg 1 1mpa1rment 1f required i Twenty-four AR

hours fo11qyjng capture these f1sh Were re1eased at their home s1tes{:

,',

forty-eight hours fol]owing capture. This was done'with the aid“bf a

x’x(-

6V undenwater hand lamp.‘ when tagged'fisn were s1ghted they weref eﬂd

14 the edge of’the 1ightrbeam and their colour code was recorded on:an

Underwater s]ate.o In the search for the fish care was taken not to

. : - f o "
[ . I S T
. s .
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Ul varia subbifurcata tagged"w'lth co]oured embro'ldery“‘
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Phétagraph.showing; ‘olfactory siphon:of a’ © -
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with 1ntegument removed indi cating the absence of an '.,;..",.s"'
- o]factory rosette.” Stalk of tissue-without- cosette is
i the. olfactory chamber in centre. of circle; (C1 rc]e R
diameter 15“approx1mate1,y 2 nm.) '
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RESULTS

/ % . The occurrence of a restricted home area 1n U1var1a -

-

subb1furcata was confirmed thr?ugh re51ght1ngs of tagged normal f1sh

at the1r origina] capture sites. No ﬁsh was seen further than 3 nL

1

from the'lr capture s1te._ Th1s agrees w1th the statement of Green and

Ftsher (1977) that U subbifuré\ta restrict their act1v1ty to a smaﬂ .
area (2 - 3 m ) around a home stte. / ‘f'— ’ v ﬁ':f .

T . e ‘;.

J"/ ,;"'

Table la shows the t1me 1n dafs\fo'llowmg re]ease that the

ﬁsh Were resighted E1ghteen of the mneteen tagged norma'l f1sh

—

(94, 7%) were resighted at 1east once. / R o

The. effects of the senshry 1mpa1rments as: prev1ously

1
K

descr1bed were to reduce the number of f1sh reswhted at thetr home

PR

s1te‘ Tab'les 'lb and lc gwe the resu'H:s for re!1ght1ng of anosm1c

,and bhnd f1sh respectlvely. '. e

& In Table 1b, fourteen of e1 ghteen (77 7%) taggecf anosmlc (R /- “

_ f1sh were re51 ghted at 'least once at their home 51te. The d1fference / "

‘ 1 n the resight1 ngs of norma‘l and anosmic f1sh was ana]yzed to determinL f"r,
if the d1fference was s1gn1f1cant.f A/method of cons1dering the mde--
pendence of. two proportwns was used (Soka] and Ro]fe. 1#69) It 1s a

L method for testmg the equahty' of two percentages and 1s ba’sed on the

~ arcsi-n tr\nsformatwn. The test sta.tistw t 1s g1ven as, e Coe
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S L -~ Table 1b. = Resightings of Anosmic fish replaced in home sites .(N .="|8~).1

n
M
o) -
» . . - - et

= :Re]ea,seg L. TotaT ]ength Qf 'Nuniber‘ S ) T1me (1n days) after release
3« . o Date . ﬁsh i imm. _, Resightings. .~ - that res1ght1ngs occurred
SRR /(' FE %0 o o
s 70 - - - 2/06 - \ / QO ‘
G . 2[06 - . 90 _
e 30 T 100 ‘
- Sy 306 : 110 oo
. Do 3/06 . 120 . - .
SE L 7/06 - R 95 . . g »
SRR /4 B S02 LT T
./ TR 1) I
9/06 - S VA
. C9/08 - 104
©T 906 L . ‘71?_2_
16706 i . 114 -
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4,7,8

'17 19 23

L ' 7 417
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to’ be the1r ‘home s1te.; Co R f ;ild o :1_~¢; .f e L T

"tect1on of the substrate. The1r movements though quick were not dwrect. N ;Fﬂ,fhf,»,
zfiThey d1d not descend vert1ca11y to the bottom but 1n many cases swam S
. {off to one s1de before reachIng the bottom.; Upon observat1on for.a ;j,hj;l; - :x*

.",short per1od (,_15 Sec.'to 120 sec ) the maJorwty of anosmtc f1sh that ‘:f{~uf:' :

".anosm1c f1sh.u Nhen re]eased they d1d not move qu1ck1y.3 Sone fish

"::"mved s]owly in stops dnd starts around thetr 0E191"31 capture p°51t1°"'v‘

Diving Observations-on Released -Fish

e

It was observed 1n the fie]d that normal fish when re]eased
"0 5 to 1 m abOVe the1r capture p051t1on descended dJrect1y and

-1mmed1ate1y enteredaa ho]e or crev1ce in the substrate. Th1s was taken

'. R [N f M '. [ ’ ’
‘ . . | .
a o

Anosnﬁc fish when re]eased a]sd moved qu1ck]y to the pro- l: o
\ “ ee o

',

et

'_1n1t1a11y moved;from the1r/capture 51te were seen to return to a hoﬂe 1“,‘ S

or crev1ce close td thetrgorlg1na1 capture p051t10n. Th1s was taken

ito be the1r home site. ! [;’/'; f' SR o L; IR
Cole o T e .’ . L . LN
} o '\ o ; ‘ Cla, L o v '. ,F-\: L W' -

‘ BT1nd fdsh behaVed sl1ght1y d1fferent1y from the normal and . ”Q B

;

'Of,these f1sh, some entered a. hole or crevice that was taken.to be
~gthe1r home s1te.l Others stopped in crev1ces that d1d not appear to ‘
:offer the comp1ete protect1on of a home 51te.w Other b11nd f1sh d1d not ﬂff SESEEN

V,,

vaove when re1eased but rema1ned fu1ly exposed on the bottom 1onger thanj.ﬂf

'fz and 3 minutes.i These b11nd fish;d d'not wander or stray upon re1easef‘“"';'

r‘."

~as d1d some anosm1cs.~“In contrast to innd f1sh recent1y re]eased, S

;bl1nd f1sh later resfgbted 1n the/fleld proceeded quickly to a home

‘le,,:;" H"’"“Lk?\:;‘"

o T T s
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Tab]e 3.

Décreased 11ke11hood of res1ght1ng after 7 days of, f1sh
re];ased to home sites. between June 2 and/June 16, 1976.5

[ .
L - RO
. . . -
e ! -
Yoo el
S \
¥ A
. o s .

. Number . - | .
) Re]eased{’r

) -_,.Tota]
" Number-.-

"1~Resighted'f

Numbe/r res i ghted

w ; before day 7:but’

absent after day 7

.~.(

Y

_Decreased likelihood

of resighting a fish

<yt

o Ariosmic -l

'|6
14

after 7 days’
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' MeTHoDS AND MATERIALS - . .o ]

Capture, Tagglng,‘Resightlng,.Trgatment_ - .::/f AL

-“figr .: The capture, tagg1ng, sensory 7mpa1rment treatment and

.

. rrsearching for released f1sh uere as deschbed 1n Section I The f1sh

.;;ﬁused 1n the homfng experlments all ranged in size/from 85 to l40 mm.u

"—‘(*" "

' if.»The,average s1ze for all f1sh was l08 mmi - i -

/GL°UPS °f FlSh D14placed-{_{y¢;}§‘“

--.:/

:5 A Flsh released after 24 hours

'-< vﬂ A‘ . B ’( -

;:; Thé f1rst group of fish used to study homlng consisted 07 :‘Aiv“~'

.

lB normal, l8 bl1nd and l7 anosmic fish These flsh were caught OVer

! !
T

'*13 days (July 19 - July Zl) - They were tagged treated and released ;.'~"%

w1th1n 24 hours following capture. These f1sh were releaSed on a j} ': '?,:- t,f“

rocky substrate approx1mately 19 m from the maaorlty of home s1tes f._i

..* E

3"M1n1mum and maxlmum‘dlstances from home sltes to the release sife wefe

';j15 m and,zz 5 m respect1vely.~ Upon Telease. care ‘was taken not~to ;33'2=w}'”
‘?'d1sturb the*substrate so as not to attract predators.,,-. 'f~~j"53'3""
g , . "1 {,L"‘ . ';' o ) .: -,'v““{J ~. .-, . "'»J;. -: .o . "/: . }
,‘“Qgicﬁtﬁtu B Fish released after 51 - 58 days o ' }' -
L The second group of f1sh in the hom1ng study consisted of V
RT normal.~15 blind and l4 anosmic flsh These fishlwere caught on '4' '.},~;ff
,ll‘four n1ghts between July l9”and July 26. The area whereathese f1sh o B

\'v,were collected was adaacent and slmilar to the area where the prev1ous

S

:fThese fish were held at-the M S.R L’”"”'“”*“*1,L

]
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fbr 51 to 58 days and reTeased .on September 15. The release site
consisted of a: rocky substrate approximate]y 20 m from the majority
of the home sites. . o u':—, :i
lvd(i}'“ :7;“',}'533,: 0n two nights (September 12 14) prior to the release of
: these f1sh the1r home s1tes were searched ATT f1sh found within )
- N

2 - 3 m of the home sites were - removed ;{;hf&f?z;{ﬁe_‘ o

R . ¥
T : \ ; - —:~~'-'=/- . X R
S P R o . . .‘ g S . . e

;t?; 7ﬁéuf;f' }"7ﬂ‘ C - ;_gged f1sh reTeased 1mmediate1y foTTowing c;pture f;'%;?fifm?7‘;”.’
L e “‘: The th1rd group of f1sh d1sp1aced cons1sted of tagged f1sh '
that had been repTaced 1n the1r home s1tes between May 25 and June 16
L These f‘!h were recaught 1n the1r home sites w1th a sTurp gun and '
'}.it :It ‘;h d1spﬂaced d1stances of.4 5 m to 13-m. Pr1or to recapture these f1sh

had been in the ocean for.a m1n1mum of EIth days..'
R o >:: S PO : b

R B Anosmdc fish w1th short LTZ m) and_Tong (35-m)
SR ”-.‘.L'v“_" dasplacements , [ ’

35{~9: ‘ The Tast group of f1sh was d1sp1aced dur1ng JuTy 1977
‘f':/“. N1neteen anosmic fish were separated into two groups and disp]aced
12 m and 35 m from the1r home s1tes/respect1vely.v AT] fish were. .
col]ected 1n the same restricted area The d1rect1on of disp]acement

was the same for both groups of f1sh.,a

v Ho'{ '31 hé" Eac‘{lxijciés | _1n?- 'La’tibfa'to#y. [ .j | |
y : The shann1es coTTected QQTy 19 =, 26 were he]d 1n the
laboratory in 2 tanks 183 cm X 61 cm.x 15 cm._ Rocks with scaTlop sheTTs
Tt Qf A | . N [; ™ :‘f}fg: :ji
'»l?("“ BJN‘.(#
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O . RESULTS /- . s
. ' . ' 4
The, hom1ng performance of fish taken out of their home site

- for 24 hours and re1eased appr0x1mate1y 19 m away are g1ven 1n Tables

EF E t-' =~;.‘:;1 4a, 4b and 4c. Seventeen of e1ghteen norma] f1sh were s1ghted at

Teast once; 1n their'home s1te.i F1ve of seVenteen anosm1c f1sh and 4
of‘ﬂa b11nd fish were aTso s1ghted at Teast once 1n their home s1tes.-:

" i ' . ~ r _' E :-n, [
H N B e, vl . . . ;1 . N ‘f,‘ .- . . i B .

e ‘/“':1ff'j:" -\;"l The sign1f1cance of the hom1ng performances are cons1dered

K ::flri . : _in Tab1e 5. Here the p»lportion of fish resighted when rep]aced 1n-

- t ‘i. | their home s1tes 50 m d1sp1acement) are compared w)th the proport1on.
of fish res1ghted f0110w1ng 19 d1sp1aCement. ThTS 1s g1ven for

f; o N normaT an75m1c and b11nd fish "t' vaTues are- caTcu]ated as described ) l:f«

~/ in the sect1on on home site fideTity Co=

The d1fferences 1n~the proportion of‘res1ghted norma] and ‘
‘,, h11nd fish were not s1gn1f1cant (p> 05) for fish d1sp1aced 0 m or. ;
19 . Thus the ham1ng ab11ity of b117ded fhsh d1d not seem to be )

EH - 1mpa1red _ : . - :

The proport1on of anosmlc shannies res1ghted decreased very
p—
g
s1gn1f1cant1y (p( 01) when displacement was. i9'm as opposed to 0 m,
1.
1nd1cat1ng’fhat olfact1on plays an 1mportant roTe 1n the homing

mechanism 1n U subb1furcata. flﬂilf; ;~¢: “L.:i' R :;,"L = ;{,-
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Table 4a. Resightings of displaced Normal fish in their home s}itesi'(N-?i—’lB“). -
. % : B - . ST ”
T o . . . © "h-“’ . ’ T /, . B ) i3 " -
Release .. - -~ -- Total Tength of . Numbey ~. .-¢ - - T1me (1n days) after release N

‘ -Date. ~ . fsh-intm. . - Resightings = ‘.\;:: that res1ght1ngLs. occurred
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. Table 4c. -Resightings of displaced Blind fish 1 their home sites (4 =.18). Lo
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sites and he'ld 51 - 58: days in the Taboratory are g'lven 1n TabTe 6. '
These f1sh were released approximate]y 20 m fromgtheir home s1tes, 1n

. ' the same d‘irectlon as those f1sh re]eaSed after 24 hours, UnTy 3 of

R‘;"_,ji‘ ﬁsh was found by chance }t was occupy'lng a new home site; outs1de '.

days 1s g1 ven 1n Table 7.. Aca'lcu"ated 't' vaTue of 4 968 1nd1cates

T

'a very s1gmficant decrease (p< 001) in’ the/ proportwn/of d1sp'|aced

4,<','

f1sh res1ghted 1n the1r home s1tes.‘ The Se/arch effort for these f'lsh. s

/ in: the1r home s1tes was s1m1lar to the se/arch effort for other groups

‘ of f1sh L e
o The th1 rd group of fish ?Zsp ‘ced to observe hommg cons1sted

<7 AT .'- A o

of tagged f1sh that had been lnmtj 1‘_: home sites at Te/ast 8 days prwr
to the1r recapture and d1spTace '

'mdﬂiduals d1$p] aced the1r t1 1n the ocean\before d1sp1acement

—e d1 stances of 9 to 24 4 m (average d1sp1acement 12 8 m§ F1ve of e'lght

The homing performances of fish removed from their home . o

oo and the d1sp1acement d1stance: rTen of eTeven normal f1smmed over S

g e :fj"’ " YR, % L gs;-';-'l-‘.’ g P‘;V &,
13

15 norma] f'lSh were res1ghted in the'ir home s1tes,s “One. other horma] Sy

. . N
Lo -
. oy
. .
] K f
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i3 Table 6.‘

Tota] 1ength of
f1sh in-mm, o9

105
_.mo,
V132 -

105
s

ua”
106 -
';ﬂ o138
s
“_._L_, 50

. these- normal f1sh wer-e res1ghted

.
. - .
- v —~ [
B R B e
. - . v
. - v .
- 87 :

©133 ~_ﬁjy

mmw Jf'u
Res1ght1ngs

- -

- .
: -
r.

[N

; i no anosmc f1sh or b‘hnd lf'lsh that ;uere re]eased wrl'.h

'(.\,

Jo0ocoNOOG=wmOOoO ‘0,1"

Res1ght1ngs of homed Norma] f1sh he]d out of ocean
51 - 58 days before d1sp1acement and re]ease (N ]
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Tbta] 1ength

.

.

of f1sh 1n mm.
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Re51ght1ngs of tagged Norma]"ﬁsh d1sp1aced 1nmed1ate'l_y . T AR

fo'l]omng recaPture 1n the home s1tes. A R - . : — o
TTme in. home s1te (qays) Displacement“ ' Time. lin days) after. re]ease~1 .

before d1 sp1 acement.

.;L »—gv. K

Distancéa !m) :

' \_that res1gj'¢1ngs occurred - - _

28
NI
'14~»

12
i -24 L
15 -
> ‘365 da_ys
63
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E on‘e‘ hour fol

S drientat'lon study are shown 1n Table 10/
.M C \ .
e —f’c\“‘ Copmr oY en ey Pl P

. METHODS AND MATERIALS ~ © - [

v

R

' -Capturfe aﬁd"u'l'reatme'nt :,'f »

B d o ! - L -
LS '.—':‘,

Experimental f1sh w re captured 1n thrée areas, each of

,«

. approx1mately 4m2 located 33 m from a central orientat1on chamber

-

tion apparatus. These groups consi sted of nonna'l bﬂateraﬂf'

1

and, _gterany anosm'lc and treatment controls that were f‘«i

1ocat1 on were plated 1n a co‘llectmg bag and carr‘led to the surface
)

where they were transferred to a 20 Htre bucl7et and taken ashore. o

+

In the shore stat1on at St. Phﬂhp s a]l f1sh were anesthetized

wing capture, .- " - .'_"'.: R
"“ T ' ~ . - v, v_ D

= AH fish were aHowed to reccv«er 1n fresh sea water and

s

then p'l aced 1n a mmnow trap. The minnow trap was then returned

to the sea bottom 1n the area from which the fish were tal;en.

e '1

The numbers of fish used, the 1ength ranges and the

approxamate mean 1engths of the erpermenta'l fish used 1n the/- e :

S site (see F'lgureﬂb). Four groups of fish were run in the m[ienta-

_ unﬂatera y b11nd and anosm'l c. Norma] f'lsh were conected at aH
three capture areas. Bl1nd, anosmic and unﬂaterally bh nd and }‘.’ -
anosmm f1sh were taken from site C on]y. , L '
T The fish were captured wi th a s'lurp gun. Fish from one

4

ool

and sensory i(mpa1rment Was performed Th1s took p'lace approx1mate'ly ‘

L~ L

.
"
Ll R
. i
L
Nem e
e
L
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| 041 ehta,t'l on - Ap‘naha‘tes'.-, |
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The basic orientat'lon apparatus was as descr'ibed by”

Green and F1sher ( 1977). but‘was ng

:_'diameter by 15 cm h1gh PVC pipe thh

' ,.",-fequaTTy about 1ts circumferemte., iT,},"?

-,'_'cm h1 gh\p‘las t1c ﬂ_y scr‘eeri around the

‘ .‘and as radn frpm the central reT ease

A -

‘jThe apparatus was a 1 3 m diamet'er PVC d1 sc supporting a lé cm

='Ight 2. 5 cm ho'les spaced

" ~.:;':'sur'Face of ):he disc. ; The mod'lf'l cat10+ 'Involved the add1t}on of 10;‘_’_; o

c1 rcumference of‘ the d1 sc

.

The mesh was attached wi th contact cenr*eut to: 90 PVC bracts

: .attached to the disc. In this manner e'l ght ident1cal compartments-"

were produc d F1 sh emerging from the holes of the central

~re'lease hamber were conta'lned w1 thin the compartments. The dm/ '

except for the eentra] chamber was covered by a sheet of pTast1c

a .

fly screen which effectiveTy kept otheq fish out (Figure 7)

x Re'lease of the F'Ish

— .
[V L. N . -

The ori entation expem ments were generany conducted !

between 1300 hours and 1500 hou,rs Newfound]ahd Daytht Sav1 ng

Tigne The expemments comnenced on August 3 1975 wi th norma'l

S,

fls'h being run and ended on Septenher 23 1976 thh the last run

t‘ly modi ﬁed for this study
hm Wel"e 1 2~cm above tha

chamber to the d1sc edge. {

AP
I

of fish that were unﬂateral]y b'lind and a‘r}osmc, L -i _‘ , _.
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have not been reported.. Recol ry daita on.

‘.,,.;‘of approximater 20 ml nutes dura 1on.

Act

o l

act1v1 ty..’ The activ{{y pattern of 1nd1vid

c0hs1der-ed RN

ﬁsh were mhde 1n t;he Jaboratory (to g1 ve s

XN of sensory depm ved ﬁ sl} to su&thﬁn lthe

Iﬁ the laboratory attem ,ts were maqle to

tagged fish cou]d best be
1v1ty, of the f1sh over' the

- '.'<' .;n'- ...

determ'me 1f groups ol

. ;2
a,' .

ua‘i tagged fish was also

1“9 °f normal adosmjc aswd and ;

ome 1nd1cat o‘n of the abthy

field""‘
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To study the actiwty patterns of ar population of shanm es

M

at Broad CoVe, dives were\carned out every two hom-s from 2030 hours '\ .“

During each d1 ve a check
1

was made of marked hOme 51tes known to be occup1ed by tagged shannies.A S

,Tagged f1 sh seen during each dive were recorde( _ ;."f. o

e

PR PRI . »,,‘.., .-

At »the beg‘i nmng and eqd of these dwes a swim was macle

l

'1 = 2 m above the substrate a10ng a 33 m mar;ked tr‘ansect.. An hrea

s e
approxmate'ly 1 8 m to each side of the transect ‘hne was scanned with

M )\

I

Pliw S

a tht and the numbT- of expﬁsg,d sharmies was recorded

-.'i

i To detemﬁne the re]atwe proportion of the populatwn of
shann‘les active dur‘ing the hﬁurs that most hf the night dwing was
dofie , transect counts of exposed ﬁsh were made foJ]owmg tag recoveryl
‘ﬁes between July 16 1976 and August 13. 1976.: The tr‘an?géct counts

were také’n at times appm’nately one to fwe »hours after? s“"SEt'_"_j-‘:‘ s

.- “v‘, N .‘.




N . E
. _.if;" i o ol -\,\_- D i
' & size from 91 mn to 140 mn were co'l'lected ‘at St_. PhﬂHp s, These Were~ ' :
d1v1 d7ed 1nto thr’ee equa1 numbered groups of norma‘l blind and anosmic
f1sh. The average 'Iength for each group 'as 109 mm. 109 mm and 113 mm
@ ' respective'ly. e -_ i Ly ! / _1,1 o "T'-"

/ At Logy Bay 8 182.8 o 1ong x 60.9 cm vnde x 10 2 cm deep

i ‘- /tray was d1 v1ded 1nto 15 2 cm squares w1 th transparent nylon 11ne

. _..::' - suspended above the water surface (F1gﬁre 9) In the- centre‘of the

tra_y a sectihn 30.5 cm x 60 9 cm contained rocks and’ sca'l]op she]ls
e that served a( shelters. ,There waS\a constant f'low of sea water

: "j};"f ' through the tray and\an approximate 12 hr 1 12 hr d hght cycle was

mam/tained. : The tray was separated from th; rest of the room. by a . :
sheet of black plast1c..-.h RRTIURRO. P _‘ : 1 S
S - .‘.. : ' :‘ \_ .' ’i'.':_‘, >" 1‘: ‘... l.‘ L. ‘~_ L EXd ‘ } :

S Four norma'l four anosm'lc and 'Four b]md fgh were p1aced )
. 2 \ 1n the tray at a tameﬁ Twenty-four to th1 rty hours foll‘lomng capture = ;
s andJust before dark "observations were begun. At one hour 1ntervals -
asma]] hand tht was used ta note if ind1 vidua s ere out of the |

Mann-Nhitney U

¢

she]ters and, 1f so the1r hosit'lo“n 1n the tray.,

eated and normal f'lsh.

s test was employed to compare the data for L

.;5,1 / o o - :7, T e :-:..."‘;‘

S B lnd*lvidual Act*lvity Pattern . ¢ ’
VRN RN ,,: To obtain some adea of the amount-of _tune a f-ish might spend

dl

t ern of =res1 ghtings of a -

“he data for the fish' studﬂed R
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R ;_/_". The activ1t_y [i:tterns of 1nd1v1dua1 ﬁsh are represented A
l 1n Tab]e ]4 Over four observations any one fish may be s{ghted out. .

\

anoSm1c ﬁsh were seen during non-consecut'lv7

. & L
‘ "water wou]d take sea”urchin gonads when presented 1 - 2 cm 1n front of
:“,lthe f1sh mth a pa1r of tweezers. seven out of n1ne/ bhnd f'lsh would l

: '.;taker sea urchm gonads when presented 1n the same manner.

."bhnd-\fish are ab]e to take foud when ava'l/jab1e. - Fifteen minutes after

’...-'j"'out of thelr shel ers. Th1s \vas done during the night in May./

' 'tamed On a dié't of s]iced fro*zen/caplin.v Hhen fish were depr1 ved for

of she]ter. four t1mes. three times. twice at non-;onsecutive observa-
tions, once/ during the night ortit may not have been s1ghted at aH

A 1arge proportion of ind1 vidua? ﬁsh ap ' ‘ " remain..,out of she'lter

for an extended period uf tfme during the night ‘

fish, 3 of 12 Blind f‘ish and 7of 12 ahosm'lc fish were sighted on 2 or R
/ e

more consecutive obsev/vations. ; Olﬂy 1 of 12 norma1 fish and 2 of 12

observations ‘ ‘

wyl S

2

One eons1derat1on in thts study as whether surg1cal1y treated

f1sh were ab]e to feed whén released in the fie]d Some observations

- on th1s questmn Ewere made SLE the 'IW@W between My, and. August/ 1976

ol s / |

B T

Ten of twe'rve nonnal.--'\s';l"-- 5

. . . RV W [P e
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. ‘ Feed1ng 0bservations ‘ /

Hhﬂe only two out of six normal ﬁ sh held 1n a tray w1 th flowmg sea

/

-

This 1ndi cates

.....
./ Y_,‘
"

- . 1,‘

: (, L J Lo S

In August 1976 the ﬁsh in the 1aboratory were being ma1n-.
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L ‘~ ?'“ ~fish were‘/fhe ﬁrst to appear when food was préented suggesti ng that

IR -:_';normal f'lsh TR s ' /

. IS . ' ' . : . o
. N ; Ca . . N , R . .
- . K - B . n! . R Lo .. RS
. s . . . b ' . "
" Vo a [N . . , s .

29/( 48 hours, 'I t too/k approximate]y 1 - "2 minute‘ | ‘r them to emer'ge
from shelter when food was’ p]aced 1n the tr\;{s was done during

tht whe\n the f1;9‘n nonna'n_y remain 1n their shelters... Noma] and b‘lian Q/’

-~

,'anosmic f1 sh appeared after the b'Hnd and normals.

\«.,»s ¢

The.y wer‘T. able to R

i ‘series of short movements in wm ous di rections before re c'hing the | ',: :‘;%fi IS g
“food. - |

They were successful 1n obtaining and 1ngest1ng the shced capHn.

) ;:";.This behaviour suggested v1sion plays a role 'in se1zing the food 1n . '} '

” ' ‘I?here was- evidence 1n both ﬁa_y and August of ‘2 si ze fdependent T o
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'» ". on tagggd ﬁSh could only be made by divi,r{g during thight 1n/order

\f1 sh on the’ other hﬂnd had a sign'lficantly lower erl'lhood of being

[
s
(4
-
.
"

SR / GENIZ'ML'D'ISCUSSIOA‘N“';;f“,

J

e emann—

< ; In study'lng the roles of olfact'lon ,pnd vis'lon 1n7-e homing '

and orientation mechanisms of’ Ul varja Subbifuuata by the

methods used 1n th'ls study.. it was flrst necessary to know the erll-_'f ST

-~

out during the night to forage (LeDrew and. Green, 1975) Recovery data '

to catch- i sh without/h sturbing the'Lr:.home si te. The resul ts of the
a&periments ﬁcri bed on home site f'idel'lty 1nd1;ﬁte that normal and
anosm1c fi sh- did not d‘lffer sigqiﬁcant‘ly from each dther in the

erhhood of being resighted when placed 4n th'eir home sites._;A Lo

shghtly ’lower proportion of anosmic fish (78%) than normal ﬂsh (94%)
were nis‘l ghted followlng removal for tagging and treatment. Blfnd

resighted mth on'ly 39% of those bllnd f1§h released at their home

e -
’

SIte\resighted e - - '{-,‘ } e i ‘7 -
g ‘- SN e T L ';..

1 It was thought that 'v"lfference 'lh the recovery of

' vc and bllnd flsh migh. be related to dlfferences 1n ;"

temporal pattems of act'lvity due to treatment._ However, the resul ts

' normal. anosmic and blmd fish dld not 31ffer sigmﬁ‘cantly in

o

splacement'f.'_’ L

3 hood of resi ght1@ tagged flsh -1n their home sfte. U ub ifurcata 15 .
. a benthlc f'ish that llves 1n holes 1n the sublittorel zone They come"." ‘

of the T'aboratory observations reported 1n Section IV indicated that .

S

g [ TR R aripy 0 eyl




e 'and nongal flsh for an equivalent amount of search effort.‘ The fact ' =

ks ;\that blind ﬂsh are not seen in- as large a proportlon or with as many
.4".>5ub3ect to. higher mortal'it1e5\.

the lenses from the eyes of shamﬂes produced no mortalities. The =

: that wsiorl is not essential to;the'lr feeding. EEAPE '-,-"C,

'-.f:exposed/ to'a‘,hi gher level of morta‘lnty. The 'Iaboratory results m .

- "'Sectwn IV! Showed that normal and anosmic\ ﬁ sh were never observed

', out,of sheflter durlng per'lods of light wh'lle blind f'lsh somet1mes were
. 'dut‘."z If bl1nd flsh stayed out longer 1n the f1eld at elevated l1ght

g fish ar 1n thl home sit\e, they gre as erly to be seen as are anosmlc“
‘ '.1resaght1ngs per indwl
','}lblind fish/éither have a 1ouler of del'lty to theﬁ’ham site’s o\are

.res1ghted was not likely to be due to starvatwn or as a d1rect result

. j‘(yf surglcal treatment. ) La‘boraéory ev1 dence showed that ther‘"rélhoval of

:',‘ab1l1ty of blin‘a’ﬁsh to feed waé indi cated by observations in. the
.'~1 aboratory.l Data on tﬂ’embil'lt,y df blind Hsh to feed in- the f1eld

e 'such thi ngs; as nereld vmnns and tube feet of sea urchins LLeDrew and

“_‘»Greéfn, 1975) and consl dering that they are noctumal s 1t 1s likely ”

- ‘f Thls laboratory evidence leads on;/t/o believe that 1f and

'l \as normal and anosmc f'lsh suggests that

The lower proportlons of blind f1sh

L\"_\‘

was not obtafned however cons1dering that their d'let cens1 sts oﬁ >

’

]

{ '\ s‘ . e LA

ey Several th'mgs point to the fact bl 1nd shannies m1ght be - I O

\. . . . .
. R .
v o

-

‘\\.‘

1ntehs1 tles. it 1s/l1kely that they would be subJected to predatmn N \ "

)y fzzl’at’ttbgolabrus ad_persus andhocephal us octodecemspmows‘.«
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The behaviour upon re]ease of blind’ f1sh in home s1tes( '

i '-_"re1eased to home sites. and ﬁs.h remained exposed / r varying periods

: Pl
Cof time befo‘re seektng shel teﬂ ,This was frequentl,y 1onger than two

shelter thought to be their*f home;sites./ Anosmic/fish were qutck to

.,minutes., By comparison “norm : g

were the qutckest to seek permanent

[y

,obtained permahent she1ter.. Because of the t1me spent owt of. shelter,

.'osus which vere act1Ve 1n the study area at night._

o . teot
\" , .“" . R i :;,:',.

Ihe 11ke11hood of/ being resighted after seven days for fish

' known to be m their home s1 te decreased b_y the 1argest percentage for

‘ and f'ish uempared to normal and anosmic fash It 1s thought that th'is

] >

: ,,decreaSe ref]ects to some degree the level of predat1on on each group
I

"-smce starvat1 on wou‘ld not be 2 factor dur1 ng th1s t'lme per‘iﬂd

\,_ co

The t1me per1od used to search for tagged f1 (resu]ts = :

:.,h’o/me s1te. Seventy to- ninety-two percent of the max1mum number of f1sh

out of she1ter at an_y one t1me were present at 2-‘.=.o~4 h‘ours fo]]owing

£ remam'e'a out of thei r. shelters for longer than two consecutwe hours.‘ '

‘.'A repeated number of search1 ng dwes ma e throughout the 2 - 4 hour

rf .t "

/mst-sunset time 1nterval was expected to a]]ow restghtmg of the

. o " . X . b 'A“ *_. f,-_ B Lo '.. U
.. . [N . . . A NP N . ' BN
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j-descr:lbed in Section I SUpports t7\e idea. of predatio:gorta]ity. | when :

1nd 'F‘lsh were susceptab]e to predation by H)bxocephalu octodecemspion-

;..Section IV)/ was cons1gered a good t1me to search for f1sh in the‘Ir .;,v- L
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seek the shel ter of the subs/f:rate but moved around somewhat before theyb' EEN

' "su_nse\t. A Iarge proportmn (50%) of normal and and anosnnc f1sh LT S :




: majority of tagged fish present in thei/r home sites of ai

oups, |
, e /,

y The resu‘l ts of the disp'lacement e&periments<described in

Section II confirm the work 'of Green and Fisher {1977) -that Vs -

subb1 furcata wiT] home after displacement. Ninety-foqr percent of

normai fish dispiaced approximately 19 m were resight in their home \ '
e

sites._ The effect of sensory impairment was to decreascythe number of |
disp]aced tagged fish resighted in their home site. /fhe decreased
proportion of tagged bTind fish resighted fo]iowing dispTacement was
not s/fgnificantiy different from - the proportion of those resighted
fo‘l‘lowing repiacement in the home site. However the proportion of
4anosmu: £ sh resighted fo‘l‘lowing displacement was signi ficantT iower-"’
than the proportion of i"i sh resighted fo‘ilowing replacement 1n their
/ home site. : Thus the importance of olfacti/on is indicated in the h?mg

. Lot Coa L. . . PR .
- S ey 8 Iy . . . . N . . “ /- o
T PO i .
. 5t .
Vo

The suggestion that anosmic fash may have been ah}-e to return

X

.....

vations of anosmic fith reieased at the1r home sites. . These i-‘ish Were

more quick to enter the home sheTter than were blind ﬁsh It is Tilyely

" ‘\

that these fish use visuaT cues to recognize and mov& about the /

i

'_ to their home si te but not recognize 1t 1s not supported by the obser-

P

’. mechamsm. ‘, Vision does not p'iay an essential roie in the homing process. '

sate. The evidence of anosmic f'ISh reTeased to-their home site rema1n---" R

‘1ng there an the fact that there was no signafi?nt difference between

' the horma'l and anosmic flsh remaaning in the home si te, supports the

»

,"‘-- suggestion that the fish may' use visua‘l cues to recogmze the home s1te. o

)
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Homing experi ments done with f}éh that had been tagged and
\ retumed to home sites for a period of time (longer than 8 days). Pl

s S obtained with anosmic fish CFive of eight (62%) fiSh homed oVer 7. 6 mr
.J T compare;d to Mf 17 (29%) fish homing when diSpiaced approx1mate1¥ 19 m ¥
o | o suggesti ng: a visuai recognition over short distances _or possibie |

Y "n,. R
o ey Lt N s N
. - v .

oifactory regeneration.~ e T / S e S

An/increased ‘abiiity of anosmic shannies to home over short

.,.

/ . distances could/occurQ two waLys. . (]) It is p0551b1e that visual

o

reoogm tion of an - area 1arger than the home area occurs and when d1 s- .

piaced a short di stance anosm1c fish are ab'le to home usmg visua]

c ues. Famiiiam zation with v1sual 'landmarks of an area iarger than

R

i :~’f ,’ _;J}ie home range couid occur during a Juvehile stage of deve1 opment or U

J :

fj’ - ‘-‘through the move to a néd home site.e (2) Return to the home site by ', .-1:"':' -

oo chance through /r-andom movements wou'id have a much greater probabihty

| VAR ,-‘j'.for fish displaced ¥ short distance..,.‘ . S T o
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‘e a ! ol e . R L -
é’ﬁ ' : v Moot - A ® . [ . . v T N - ," Qe ’1 N P
; . .o s A - .- ) . P B, .
. . - i . . : o,
Mo v . . o

LY L /#; 1ong d1$tance (35 m) and short distance disp‘iacements

: f'(iz m) 1n one d1 l"ECtI on of anosmic f1 sh show there was sigmficant]y

SEVAN! better (p <. 05) homing n'fish displaced 12 im, Two of nine fish cl‘ls-
\ : p'laced 12 mwere res/ighted whﬂe none of 10 fish disp'laced 35 m were

’ home 33 m and recovemes after 285 m disp]acement were reported. -
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g . beﬁe being dispiaced an average of 7. 6 m show a higher homing Was _' i .‘

[

- resighted. Green and Fisher 51977) d.emnstrated that norma] i’ish’ Easﬂy; .
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‘... restricted area and be able to d1st1nguish them from straﬂg areas

' :-":‘-. occupied by other shanhies.

fmm the home site fbr-a 'Ionger period of time. SRR S ":jf_: ‘
.‘ i e T i : IR "’f';" v ', . .“‘ :-".' ",.

L "\
':summer (Green. personal conmunication) NewcornErs cou]d have mbtair{ed "

1: It ‘is also possib'le that so '
tion may have occurred duri ng the e1 ght or more days 1n *he ocean.
This could have aﬂowed homing. Von Baumgarten and Miess:nen (1968)

reparted'ﬁgeneration Jn teolost o‘l factory syst/ em, - However their re- \

generation was stud1 ed 60 to 90 days following surQery. . iR '_°f“

The return o‘F a ﬂsh to a p'late *Former'ly occup1ed ]rép'lies _
vthe agquisfﬁ on of a. famiHarity mth a restricted area. | This requires

that the/tl’ish are able to per(:eive. Iearn and remenber feutures of» the, o

~..

(G1 bson. 1959).; _’subb1 fureata has been showh to be ab]e to remember

and d1st1ngu1 sh fannHar features of a home, site when removed for

‘ 1-

twenty-four hours. But what 1s the effect on homing of ﬁsh removed

. / -‘: R A"" ) -."\‘ e
/, ST LY TN L

hen shannies were removed from the1r°home si tes for= 51‘1‘)

e No b11nd°or anbsmic f'n sh

'S

58 }iays on]y 3 of 15° (20%) nOrma‘l f1sh homed
homed Thi% 1nit1a'l1y suggests an 1nab1‘|1ty of the shannies 'to n or

PO
s ol

remember features of the. hone site for tl'ns 1ength of time. }LoweVer - '-:,;:,j

L0 _,‘__ FcaiN

there is aiso the possibﬂity that cunpetition 1s 1nvo1ved Dur'lng

the 51 to ‘58 day absence of the ﬁsh lt 1s er"l_y the home si tes Were

P'.

-,_‘

Recent laboratory studies have demorr

"’u u_.,d

strated that shanm es are higmy aggresswe at 1east during' Spring and

- BRI
domi nance ‘in‘ the s*i tes}y the t1me.the ortghrﬂ occupants returned._
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TWo d1ves were made‘one and three days pr1or to the re]ease of the g

L .;j‘~“ o C T

I or1gina1 residents, to remove competitors from the home sites of the
e or1g1na1 fish.. It seems unl1kely however that a 1arge number of /
:ﬂﬁfﬁ‘*'x‘f-f AibJ newcomers wou1d be removed from the area on'on1y two d1ves.m,

“ u,.. I

, Lo i o .o . . [T
v = Lot - ‘ . . - P A - : RO - [ . /
Y ’ ‘ / L

,/ o
In th1s study straving occurred three times.: Two 1nstances/

:t(1nvo1ved disp1aced anosmic fish that were occupying new home sites

“:'ﬁhoutside the area of their prev1ous home ranges.u These two fish were

"5*?ffound in home sites from which the fish had been co]lected for another

i‘ﬂﬁfexperlmen }. The th1rd‘stray1ng fish was a norma] f1sﬁ’that had been

-

'hj_t of 1ts home 51te 51 - 58 days.‘ Its occupancy of a new home
have been due to an 1nab111ty to recogn1ze its home site or

ave been d1sp1aced from 1ts or191naJ home s1te through com- -ﬂf”

To know that olfattwon 1£ 1nvo1ved 1n hom1ng 15;223y part of
- understanding the hom1ng mechan1sm(s) The mechan1sm of homing could

‘[f 1nvo1ve a. random search for the home: 5159, directed movements by means

,..-

"ﬂ:of*sensory contact w1th the home site or hy nav1gatlon wh1ch is the S
~

; *4bi11ty to determ1ne pos1tion relat1ve to the home site when out of o
r~céntact wvth 1t'(Khoo, 1974, Ad]en, 199/) Khoo (1974) presented fngfaﬂ

'”‘ev1dente that o1factory cues were 1nvolved 1n the homing behaviour

‘ ‘.f_;}of 0 maculosus but he d1d not determ1ne spec1f1ca11y the ro]e p]eyed

"

afw by olfaction.?A 1bson (1967) suggested that Blennlus pho]is and

'5' Enophrys buba11s are capable of recogniz1ng the1r home poo1 after /

ALl

et N,
QIS EREN S RACES




T “home pooT., These conclusjons however Were based on,indirect ev1dence

L and orientation. These or1entat1on exper1ments demonstrated that

v

4

. "«'commg 1n contact with it follpﬂﬂfgmmdm movements-f Green (1971) /

‘J‘:suggested/that 0. macu]osus exh1b1t directed movements back to their
Vs :

—

—

‘ ‘.obta1ned d1rect ev1dence on the sensory mechan1sms 1nvolved in hom1ng

Lo

£

‘]{non—randomTU upon reTease.i The or1e7tations ‘of norma], b11nd and un1-:

'{fhlateraTTy b1ind and anosmic fwsh d1d not di/?er s1gn1f1cant1y from the

s

.ﬁffhome direction., The or1entat1on of the anosm1c f1sh did d1ffer

rt.:i51gn1f1cant1y from the home dtrect1on. A_A"‘ N 5“;;}7 QAiUi‘if<:J:'”

i

The further or1ertat1on exper1ments descr1bed 1n th1s study‘/

l'?=;,normal, b11nd, anosmjc and uniTateraTTy b]ind and anosmxc fish or1ented

J"

These results 1nd1cate that hom1ng does not occur by randomf

utAsearch for nonnal fish orient 1 the d1req\jon of the home 51te upon

-

re;ease Sensony contact w1th the home s1te, that 1s notﬂvisuaT, ) :: -

1nd1cated. /The 1nab1T1ty of anosmic flsq to orient An’ the home j{h%fffﬁ_ﬁ

d1rect1on suggests that o]fhct1on 1s the sense lnvolved..'_‘
”“"{-A' . l-‘// ) .'n-“‘.' . ‘-, . Ho T‘- A':'\.' :’:',. ’ R - "‘~" o
The ab111ty of uni;atera]ly b]1nd and anosm1c f1sh to or1ent

1n the home d1rect10n 1nd1cates that bilatera] sensory 1nput 1s not
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: }fand Rommel, 1972) and that catflsh (Ictalurus nebulosus) are able to
"r{}ﬂuse electr1c flelds for direct1onal 1nformatlon (Peters and van: Hljland
il974) Cauterlzation of the olfactory rosetw of ! __#_ subblfurcata R

f.f-comld 1nterfere w1th perceptioneof such cues by the fish However this

- 5“15,l£.:' iawa1ts further study ?,jﬂ-ﬁ Zﬂiuifji”g.ffitdluljcjf.: ‘T;’;,'au--; !
¥ AR ,?;} . The cue to whlch the anosm1c fiSh were orientﬁng;1n the {1”‘_ SR TR
s f ;Z a;i_- or1entation chamber (Results, Section III) was unknown. 'L;#1”%§-f5 :'-f?:ff ?‘5: :5

N . o ’_/:xv S )
Lol {.f C Khoo (l974) oﬁ'xlned three ba51c problems thatfhave to be
T ...‘:Q“fu' cons1dered when deallng with the mechanism of homing.. The first

to :}jh!:-l‘ problem 1s ?Uncerned w1th the orlentlng or steering mechanlsm., The f SR

. . .o -
., -
.o O

.Q;' *f',i .f3'7', , results of the present study indlcate that«olfaction 1slthe or1ent1ng
3 o PO ™ C o o
, or steerf’g mechan1sm and that U subbifurcata homes by means of senSbry
r
contact Wlth the home S1te.- The second problem deals w1th how a f1sh

rec°9nizes the home slte when it arrives. Aga1n the results reported ¢ﬁ3=7
here 1nd1cate that. olfactory 1dent1f1cat10n1w1th bllnd fish/allowS‘ o o
U -!EEleEEEEi to recognize the home 51te. However V1sual recogn1tion fﬁzyf"‘

may also play a role ‘in. acéual home site recognition.“ Thls 1s i;{ffjffinj;g:‘t ',”

evadenced by the abll1ty of . anosnnc fiSh replaced 1“ their home 51te ij

. ' to remaln there. and the abil1ty of anosm1c f1sh displaced short :,
. - :j = - : § :
\ '; S . : B / ' .'. 1\‘17‘
- - - R uk o S ‘
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