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I'0 INTRODUCTION

Wkien diving in the Adriatic Sea I observed, at first
occasionally`and then later. systematically.., the'behaviour
of the "Sçhriftbar.sch" (literally^ from Germani script-perch) -
(Serranus scri Cuv, "-afish encountered often"in-the littmrâl
zone of the c^riatic coast. I was struck with the fact -that'-'
the animals*^remalned stationary an&separately inspaces*among

..the^^roëksj.-near rubble,islands^ or. boulders. From thi^s fact.
it is possible to deduce that,wherever possibieg.the fish has "
a. s.ol:itary, ,territor â.al,.way •.of life. As a supplement to field
observations-., of .'thé cichlids which.Z.: had just completedg I-
was intereste.d to learn more about this species-of per.chq its
manner of life and behaviour. My wish was fulfilled when, '-
with the support of the Zoological Institute at the University
of. Vienna and the Marine Hiological Institute 'in Roviüj 9'
Jugoslaviag. I was able to prolong my leave for two more monthsq.
and to arrange the field observations at suitable locations
along the coastq^as well as in the salt-water aquariUm of the
.Institute. To both institutes I express here my most sincere
thanks.

It was obvioas.from the literature I could obtain on
the sub^ect "that very little is known atout the manner of
life and behaviour of this species under' natural conditions.
Therefore I put greât value on the field observations because
they, give -a glimpse ^ in.tot;;khe life of a species and allow. one
to trace the relations between a species and its biotop. In
generaly investigations "into territ.ories especially can be
carried out best in the natural -habitat of the animal.

II. METHODS AND TECHNIQUES

This Study is based on two parallel series of obser-
vations, one of which was carried out in the field and the.
other in the'-salt-water aquarium of the Institute.

Whereas observations-on the-habitat and the territorial:
structure. could be studied"'first of all in the field,."the-
comparative observations in the aquarium allowed for detailed
study of the behaviour of the fish when catching -their preyj
f.ighting^ and defending territories; further they *a1l,owed one
to observe,. the distribution of new habitats and the fishes'
behaviour in a smail space'.. This supplement of the f1*14
observations withobservatiôns on the animals-in capti' Vity
séems,to me a favourable synthesis 'of -the working meth ;"f or
a comparative ethological-analysis. Such synthesis rev@i^s
and thus elifnina.tea...many sources of errors9..which , woc.lA.''

...re.main hl.dden.when each method is applied separately.

For the `field observations i used a diving mask'and
snorkel with- which, I` was able to lie quietly on the water
surface and` observe the fish for a long time. Two polishe.d



bras.s._p^atesg hanging on. a stPing around my neck, allowed me
to make. notes under water 9^^ach notes being necessary for an
observer of behaviour, The equ:ipment was completed with a tin
filled with sea=water^proof{ c^i^. pain^ ând â brush (for marking
purposes) and a 10 meter long measu:ring tape.

This . somewhat^ ùrnasual method, of making. scientific obser-
vations,of behaviouP: naturally presupposes certain abilities.
of:.swimm3.ng and,div,ing for the o.bserver;.however these were
nôt the^-real. diffici^.^.tieso : However elementâ.ry they may seem^^ .
they. must be: mentionedg for . the .suc.cesa of the ^stüdy depends .
on the^,master^ing^^of thema In my case these difficulties were
of very discrepant nature; .a) to get the fishes^ accustomed -
to the observera._:b)^the chillin.g of the observer:when in the
water o a.) On, acco^.nt^^ of the fact that.^ I went directly into
the natural^ habitat of the fish and wanted to observe them-
there T. had, to: t^a^.n them to get t^sed to my presence. This
is . no^ diff3cu^:t9 . bût: ^.t ;.takes time o Therefore this training ^
time shoul.d be accoun.^;ed fo^° in the : planning of the observations,
fôr it co^ld ;happen. ,thdt. eithex^ the time for, .the observations
proper will,be too sho^•t9 or the obser.vations carried.out among
disturbed an^.ms,ls wi^..l. be .;biased^ In .order to^ be.:ab.le to
obser.ve. du_ ring .longer , periods . of - time ^.t , would be of great ^
advâ,nte,ge to supplement the equipment with a rubber sr^it.
With an ordinary ba.thing suit the observer must come to the
surfâce approximate^y each^ hou^° a•ç the beginning of . the
observa^ion .per3ody the^^ each half ho!ur^ then each quarter
hoa,ry for the body çh^.-lls. faster and faster with time. I had
to work^witho^xt.a rubber su it and helped.myself to keep warm
by covering the,body with fst; however the observations on
clo^.dy days ând-during the last week were not comfortable.

However9. if sûch• dif^'f3.c^z^..^ies are mastered then this
method of underwater obses°^ration is one . of the most pleasant
types of work which an animal psychologist can desire.

For comparative purposes I selected three observat^ion.
arease whe.re the stations:of the fishes were marked.^with oil
painto A comparison of these ecologically different coas^t^l
zones and of their coloni^ation density. allows one._:to :deter,^-
mine the optimum biotop o Besides tYiat I surveyed ^ an -area ' of
400 m29 made.a sketch map of it^and plotted the station.s and^.
the territories of the -fishes o.ccupying these areas^_-(Figd2,3).^.
The aree,.measûred.and marked in this way was also the main are,a
of observationso

I covered the bottom of the .aqûarium with rubble arid. put -
in some piec,es ,of rocks ,covered .with^ algae .to provide,^.the--fish .
with.. covero . Fresh sea^^^er -circu7:a^ed^ throügh .the. .aquarium ^
fox I:,ô,^ng .p^r^ods of time.o , Here 'I; kept and observed ^f`'aditlt .
Ser^..a.cr..^ibaa .. .. ....:.. ..:

I32. D2STRTBIITION9 CHARAGTFRISTICS OF ^HE ST^ECIES

Serran^.s scriba is. a: representative of the nZacken-
barsc 94 1 eral.ly^ranslated^^spiked perch) â;nd ^ has bë^n
a well known ,_i^hab.it^.nt . _of ,._the..tiMe,dit.e.rr^.nean ..since " ancient

1 ,)^ ^ , , . . . . ^ .
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time s o iioWevér-9 it occûr s also An, the. Atlantic, - aloiig the.'
coast .:of^ _'South France and Portugal and near-. the Çanary^ Islands:,
(Rissoe 18269: Guichenot°8. 18509-Canestriniq 18.72; B,oule
1895; . Zolezziq:.1939) o: According to: Ninni (1931) this fish
has not' been. encountered near Gibraltar . Günther. (1859.)
mentioned:-,its occurrence in the Black Sea and this. was <..con-.
firmed^-.by 'Andriashew. (1944)a

Serranus scriba.reaches,a length of approximately20,to
30cia ancl weTER-Of 500 gr (Brehm 1914). Its, protruding V
lower jawD.the toothed:front gill cover and the main gill
cover .provided with three spikes, make the fish conspicuriu,s:
and familiar to everybôdy;as well.:as the blue script-like.,
pattern on 'the' head9 'to, which the -fish owes its,, name (in
German 41S-chriftmbarsch". means It scriptw,-perch" ).q . and the dark
bands across the trunko It has in thé dorsal fin 10, in the
anal .fin. twq9spiny rays:o With , respect., to. the. morphologica1
details:'ône"should consult the. works by°Brunnich .(1768)
Cuvier et -Valenc.iennes (1828) 9 . Bloch, (1790), . Gt^nther. (1959^) p',

.Moreau .(1881.)s Dbâ.erlein. (1$89) Bcnzlenger (1895), Ninni (1g^1).q
Zolezzi^. '(.1939) 9 and S'ol jan (19^+^) .

Only- the colouring will be discussed here in detail because
it is closely;related to the different patterns of behaviour.

The above mentioned authors are not always-in agreement.
concerning the co3our pattern and Ninni.(9.931)*describeO.it
as variableo Cuvier et Valenciennes (1828) have est^ablished
that <'it j'6oes not stay long after the death of . the ..animal and
vat, ies'.with, age.and the séasons of the year,. Dbderlein (1889)
agres'with this and adds that:the colouring.depends also.on
the. surroundingso. Zolezzi (1939) , eports that, animals caught..,
on sandy,ground are less intensivo,^y' coloured. than others.:

In-general the,follow.^ng coloûr patterns are s.eens the
b^sic-^:olour ^^ of ^ the : body Is .yellow .to reddish; . the head on the
lower! side is browne on., the upper. side it is covered° with
azur mi :-and :'s ilvermblixe lines 9= which resemble, a script pattern.
These.colours,are,.the most permanent. Five to nine;dark.._.
lateral cross bandsa which are sometimes ramified, are-on
the body. The unpaired fins9 especially i n the soft parts,
are yellowish with red spots 5 the pelvic fins are grey blue
with,r.ed'dots9 the pectoral fins are yellowish with faded
blue cross-bandso'

1observed.the colouring of the adult animals during
the summer., °and ccnxld . add- the: f ollowing that has not.. béen -

, mentioned or- mentioned . only br iefly in the,- above-cited
palxrs o

A. darkmbrown9 conspicuous--stripe is normally present:,_ ._ _....
-over the eye, and runs- from -the .-upper- ^aw over the eye . to
,

s.lig^ti^r.rb,ë.for.e;; :the. :;^tr.st ..darl^_.,crçoss bandthe. back and-;,,ends
o.n.; the ,: trunk.^.... .:T.his..._str i.pe nai s.:;ndt;. always:, intensëlÿ colour. ed
In, the..liter.aturn...this.^.h.e,a.dpattArnà._.^only by ..
Boûlenger (1895),

Among'-the-.dark cross bands the first_band.cros.ses the .
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gill' ccÀe'er entirely. The second  is  ramified. Its first 
branch* runs partially over the gill cover and then encircles 
the base of the pectoral (shown by Cuvier 9  Moreau and Mderlein). 
When the fish spreads the gill cover during a display this 
part of the 'cross band (where three spines are located) is . 
similar to an eye-pattern. The second branch runs slanting 
downwards. The third and the fourth band. 	also be rami- 
fied. They end in the centre of the side 9  while the three or 
four last bands continue to the anal. All cross bands continue 
into the dorsal fin. 

1 
BeIoW the third ,  to fifth cross bands is located a luminous 

blue sPot, which was always present  ,uring my observations. 
This spot is mentioned only by Brunnich (1768). Zolezzi (1939) 
descebes only faint blue bands on the belly 0  

When ek4téd the fish can change their colour from dark ' 
brown, to nearly black. This colour change beene from the 
head and the back and can spread over the whole body. It 
appears very' fast and'car  disatpear equally fast. This 
change reminds one of the sadden changes of colour In cichlids, 
which have been described by Baerends (1950). 

H The  lit toral , ZOne: , of therockycoast, ie - .givenby different 
author's ,  aS the habitat' .of this:fish. ,Risso' (1826) and: cuvier 
et Valenciennes :(1828)- reported .that:l.t eould,be encountered . 
thrôàghout the' entir& year '9:and, 'that: It prefer* roCkS covered . 
with vegetation: AlsoCanestrin“1872)-Indicates that 	 , 

animal can be found among the. rocks next to the beach - in - 
sparselY 'popUlated areas. According to Brehm J(1914Ythe 
stony -  Coastline Which, has' plenty:of . sMall fish and crayfish H, 
and has'Caities'rand depresSions for hiding is the favourite 
habitat of:  this 	t.Zolezzi' (1939) established-that the 
fish canY,befOund oftenHon sandybottow.also; Hand gives: 	, 
tietailsowitefood . 	. 

2. Observation areas 

My main observation district was the Kap Miontauro e  "a , 
land spit approximately 3 km south from Rovinj, a location 
avoiged by'bathers on account of the roughness and  brokenness 
of thé beach. One Comparison district  'was':  in Valdibora l  an 
inlet -  one  and :a  quarter km north of Rbvinj 9  and the second 
comparison district was near Punta  corrente 9  4 km south of 
Rovinj (Fig. 1). 

- 	 , 	 • 	 • 	 , 	 • 

ItIontautO  the  :cliff ,: coast 9:. divided into mahY 
projections,  -descends 	to 2 m Into the .-sea  and there. ,at a 

te±i'aee 9 idhiCh In Its  turn slopes-andi 
going' crier into 'the' rocky 'proje'ctions' forms' à  second.:  terrace 
located dee.per  in  the sea -. This terrace sinks tb,thei ,-- Sea 	-:-'- 
bottom 9 . ,here »4 to e m deep - (Fig'.  3)0' The  whole terraced cbastal 
slope. , id' 1.0..1;6 ,  18 m -  wide and reaches the .rubble .sand of the  



-séa, ground q". ^ Betweeri- .the, si.ngle..'rock: clif.f.s...and..,the...projeëtions
ruri--channels-.filled .with rubble o-Besides that. there-:are many
kettl.e^.like':dépressions ofi:variôus sizej: in the centre . of which

. lie^^^bi^lders^^^n the^:walls of the broken rock are many small
cavities_o_ ^Tlie abùndance of algal^: vege.tation, -among": which
2ÿsttisirâ; occurs most frequently, is quite conspicUous

I -,was ^able :to establish that ; Serranus, scriba inhabits :
thg^e pYiytal`2bands ^iearlÿ exclusively^^e na urarcaves
and cracks form i'ts ^. stations. Often it. shares them witb .
representatives "of .the Labridae and Gobidae. .Also I found,.;
crabs and anemones as co-inhabitants of thé caves. On.the
whole the littoral °zone `at this location. was:.especially. rich
in fish, and I could regularl.,y encourter swarms:' of Sargus
vùi^ aris Geoffr ^ s S.,,,annularis Geoffr: ^ and..S.; ron e e i.Càq..
Occas^onally^ I. observed'Box>sal a and _Chr sôhr s,<au ra Cuv.^
Belorie..acus Risso and Charax untazzo C. V.; also I e•lways :
obsérved- the soiitaPy livi g..Gobidae-,. I,abridae and Plenidae,
which were,:impossible'to^>ideritifyto,;species.;. 7rom;time to

, :time swarms,^ ôf `Heleastès::and^ ;4°S.eebar,ben" passed, through:: the
region0'1^',"--

-Ixi- comparisori with the , other- coast lines:,the Kap-. ;
exhibits '^^rather ; extr^me :fés.tu^es . Here and - near ^ P.inta ,. . ., .. :
correntè= relatively strong sea. currents prevall.. On. account.
of its0 exposed°^.positicn .: had weâther_ i^ felt more, strongly
here than, elsewhered' s^During-a-;storrri the . surf,..splashes far
over the shore: and floods it o Days after . the storm, when
the water; :he.s become 4. ca,lm9: a l. strong wave-motion is.:.s,till
present 'all-'arband here..' ^-In contrast, valdibora is nearly
always quiet9 as its location' `,protects. it from, the fr.equent
saathern windso --

' • . - . . . , ... f ^ . ^ . ^ . , Y . . . . ^ t ^ ..; . : ^ . ^ . ^ . . . ^, , .

Dùring< ca^ m' days at ^ Kap montauro- the water *as clear.,:
s.and transparent :and' it was; possible,ao inake.- goôd . observation

'.;: :; . . .. -. ^ .
The conditior^s ° of the .terrain: At ^tinta, corrente were

slightlÿ diff"erënt frôm` those-, at Kàp. Montauro,; k, the phytal
zone here de'scends and projects 'into' only one ,flat. terraceo
over 20 m°widë9 `which slopesf to the: seà;bottom.. This
terrace is cut in` all'R directions with. narrow, deep grooves S.
gi7.le& with:`rubbieo" There,,-,are fewer .kettle-.like depressions
and cavities ..-`,The slgal vegetation is : densè, Zystbsira
is encountered ver. y;freqùeritlYè ,.^,The .,-water: is> exce.p lonally .
clear `^ ^';^'.,

In Valdiborâ '-the*é phytal-zoné . i s 15 m' wide :ând is -`
sp.a:r.ser,: _Z stosira is . e;lmost': compYeteay.,:ai?se.nt...: The coast

ar t : clàlly^.:plled:,=,np::.baulderso.:: -^The.r,.slope Intoconsist,s,iô ^
the. water° is.flâ.t`arid extènds::far into. the, inl®:t...:.: The,;
bottom is less subdivi^ed9 the numerous rock - proj.ectiôns^:.

--:grooves filled with: rubbl,es; .,-."caves -and rock fragments . typical
for °the.;ather.:distr,i^ct's.'are absent ..In.ste.a,d,- there are
large ^tonë. .pletesus-:,'and..enorznaus;.b.atxldèr:s .witho^t fissures.
The' .watè:'r": is':.uer,y.._of:ten tu rb,ido ..
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.doionizatiQn density9.-opt3mum biotop
^.«.,^: .. , ; ..., . :: .

counted . 24- fishes in a coastal strip
90 m^,p^.g:-^and'up.:°>to 20,m wide ^-; ./^t: Pünta corrente ,in" the. 54 in
long Observation ' area :t I.; four id 89 and in the . 204 m long area
of 'Val d^bôra^ -3 ^ fishes:

Thé .conipa,risons_;of_ these data shows that Kap:-*ntauro;
and Pdrita.-^^corrento . are^ !populated môré. densely than .:Valdibora'
The..-distr.ictz,:. can be-::ranked as$ ;Rap - montaurôl Pu.,nta. corr'ente9;
valaaporae .

Naturallÿ - these ^scanty'rn^merical -data can not express
anything finale 'hôwever9, -.they:,show quite obvioua, differences
in the colonixation density-:of-single observation, areas.
This fac^9 :assQc%eted.with the ecolQgical differencesj gives11. 1
f ood .. for thdxkht

The`^distriëtat Kap montauro (t.he:most subdivided;and
differerit-iated,.`district) shows the densest colonization..
The numerous roek projections, grooves filled with rubble,. ,
boulders and cavitiesg.and the vegetation subdivide the
district tqult'é- nâturaily -and. provide, the fish with go6d ^over.
The dense aigal:meadows.provide additional cover..I:as well as
fertile,:" hunting grounds o. Both, fes,tures, the xxumerous .*uti-
division's"- of` the district and the dense algalvegetation are ,
ab sent in Vald ibora' as ^ are .- the, curre nt :.and the. clear water.."

. ^. ...' _,..
On the,L, othër,hs.nd :there is .-a rich alga], vege,tation at

Punta corrente 9 also. there,: is ._clear water and curr ent' : but
the distr3,ct".;.i& not..sô well:-subdividedo:

Comparing these.observations with;.the--earlier ones one
might think that - among the numerous fa.étors determing coloni-
zation tlensitÿ^;-.the most.^impôrtant are those of, space sub-, ...
division. {ôr var.iet3i .of the :Ianoocape) ;. and of the. intensity
of the-vegetation. .-Breder (1936): with::the - black, ^perchl-and
Wander (1930) as': well as Ter:-:Pélkwi-jk. and Tinbergen (1937)..
v4-th the i:-stickleback(9 - obs,erved;;,that , more , , animals, ^ c.ou.ld be
këp.t ..and made: ta b.reed in an aqurium,i£ it had.:plentyof
ve-ge.tat;ion; , or.' wa,s^.:subdlvided ^ so as;;:t6.:^pr6vide côver:.
far.r as: S-^ou3:d':: es.tab.lislï, in .the .I. .rDasistt pools, rit Gafcas,- the,.

--size,;,of ;t^ie:.mAt^ng:` terri.tory of. the: male oichlid :(^[ai'd
chromis- dt^sf ont^a^sii) . derpended, on: ,.the, :.etructûré : o e

to among-o er- .act.ore o.. The.. te.rritor.ies.-- on ' a:,'uftif.ôrmly,
flat bottom'were larger. thân th'ose : at.:boünda^rie.a ^:wi:tYi: ,taâterv
plant s -$ or near . shore 9 or : those: :inclûding::. s.tories.:,axid tufts
of plants',(Kirchshofers .^1953).^:. Fôr.;:many:..t.e.r.ri.t.oriil ^fish
the cover between neighbour:s' plays,a significant role i.
colonizat°i:ori :`.de.ns^.tÿ'.and:: in the . s'i^e of terratories ^: two
factors> which are -. closely- associated_. . .. ..... . .:.:: .. . .,

The térritory'of:Serranus scriba is a-hunting or;feeding
territory-(hcre the `term is in éontrast . to the exclu-
sively bredrd-ing . and mating territories:) o This means -that
its s.ize is a functiôn of the amount . of food , available.
According to Brehm (19^k4) and_._Zolezzi: (1939) :^ and my own



- 	 . 	• 	. 	. 	. 	- 	 • 	, 

‘..:icrihar..• - . f.eed.a.:On.. _small. aniMalt, ..(preferE;ibly 
•Thus,, 

impOr.tant,roless.t....,that „Of..,.O.OVer.., and 	; 

bb.serv.ationàjàart 

„Vegetatie.:.:.plays„ ..two: 
..of.  ..providlng food'. ; 	. 

_ Suitijardzinggi The ,more va:ried the habitat and  the  denaer 
the -vegetation the higher the colonization density. The size 
Of the ,territory .Increasee,;_with.unifortnity of the  bottolii --  and 
the::•Sper sity,:.,Or..vegetation.: The example of ...Punta correrite 
Shows:that „diStricts:Well:. covered, .with;  VegetatiOn:; ;but -  less - 
subdivide.arè  more  sparaely popillated than,th.osee:,. -41hère; poth 
thege.. -_prerequisites are fUlfilled. Thus, as  an optimum 

 btotop- ,for SerrànuS ,:scriba  9 1'è;e0,  the biotop,which alloWs 
dense -  colOrilzationin . the .smallest  possible area and Offers 
:high déVelopinent:,-pdasibilities" should ,be defined -ai  a  toèky, 
well: subdivided 'part- of the littoral zone where there ià ; 
dense - plant growth. 	. 

, 
IL; THE 'STRUCTURE OF A TERRITORY 

10; ,The restriction to one area , 

The question of the fidelity of the fish to their 
stations can be studied by observing.marked fishes.  This 

 was  impossible  in my case.- However, my method - (marking of 
the stations, 'prolonged observation of small areas) also 
allowed me to draw reliable conclusions. Again and again, 
day after clay,one encounters the animais  at the same places, 
which they do not leave even when being observed côntiziuoUsly 
for long periods .of, time. In .time I became so familiar with 
the daily ; routine of individual tanirnals that if I did not 
see one nearits cave I knew 'where ,I could find it., . 	. 

Each,animal actually has ;a permanent stationt, in a ,cave 
Or under . .Stones'; often with two or more  exits. This station . 
is the centre of-its territory '  ,which is inhabitied ônlY -'by 
this particular individual. I. would like to designate : suCh 
a station 'after.Hediger ,(1946), es:a-home of the  ,first order 

(H -.1 0 0.). From.this place the fish carries cut all its 
activitieS,.tc5 thiS place it,flees when in danger and here 
it stays..;forihours (during the night, bad weather or for 

Aà.:,terrttorieS1 ,-of .Serranus  scribe '  'with reSpéct: - to all 
their featurèS- 4..cou1d.::be...coliiPate very well ,with-: thôse 

Very general :710f leftism; 
,:ac dôrding. . to .- .which a, .territOry is  an 

a.tea - defended:by, an individual or by an organized, group . of 
- 	- 

• • 	 , 	• 
Atiqapmôntauro , :heareas -, ar;0060 . :m?ï,They- dO nO.U.T . 	. 	, 	• 

..have..:SharplYi.deftittect.:..b.oundarieS;.ag';  e 0  g., the  inting areas 

:compared w1th  te  fieu-  t r al 
zones, or the cross country  roads" .(Hediger.' ,.. ; 19149).• Of 

_Here  neighbours„ t olerate each other or 
• 
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13:iriit"the`ir donfl1 ets to, orily a: wfeak -threatening.,attitude 9
so that. they,, do not pux°sue' the fish which swims awayo , Besides
th:is'9"`the'`inténsity - of defenceg and, Qf the, f.ight decreases. as
the. .distance. .fr.om the centre of th (:.^ -te.-^ritory-inereases; . â -.:
fact.well known for'other territorial aniinals o. .: Therready to
figh.t'âttitüdeeQ is replâ,;céd by a- "ready to flee attitudO.

Figure 3 shôws''the' territories of,-.6 fishes inhabiting
the district ht"tKap montaûroo This sketch illustrates the
selectionof;'stations9' the--'sizesg,`and; the` overlapping of,
the ' sépSrelte ^erritor ie s . `;

^ .,
The :anime,ls ^ almost - never leave the ir_ terr itor ie s and if

they do `so they `nèver''gô far enodgh to = cr'oss neighbouring
terri-tories o They are tied firmly to a place once:. it is.,_... . . : ,. :, . .... . ,,
acquired ô

In this respect it would.be interesting to study the
question of incorporation of ;a new generation. However9 :-°
for such a study a^:ë^ng përiod of time would - be necessary.

As one can see from the above -.Ser:rarnis scr ba is. a
sol.itary®living f ish9 where this expression s oul be, under-
stood as 9Qliving, s3ng^y9° a:nd''not,:as- "^isolated from. others,
or lonel^''. For con its terr.itory bâundaries the .fish comes
into contact- with its neighborna.rs-. and responds to them. This
kind of 09 solitary .l3.vin^9P life ^' :when one territor.y.ad j oins
another s:o''thst practically the, .entire_:b"iot.op ofthe species
is sübdividéd°'`into süch territories, I should like.to describe
as e,''9?`terr. itorial society4 a-`Baer`ends (1950) defines such
an association .e.s':e: community where a'll members are' .of. equal
rank and-wkiere- aÏi posse"'ss terr.itories. where the.y,^ ,tolerate:
only their partnérs; OnT,y im.'thë^ case -`of Serranus scriba
it seems that such a community exits over the 'wŸiôle' year,
while accordirig"to` the `major'ity of earlier observations..

(mo^tly ;carried out on fish and birds) `and on which Baerends
based` h3.s conclü.si6ns8 such communit;ies were for^.^d only
during., `thé rëprodtiictive ,^ periôd and occupied l'only a . part of
the whoSé biotopwhile' usu:ally the animals lived in. schools.

^- . . ,. , .
Ainong'''other,things Baor'ends^ 'and manyauthors :before

him9 dis.ciisséd the,function- of 'territories. Simi7.ar thoughts
occurred to me during my field obseryations of the ciehl.ids
and also during these observations on Serranus sc_ riba. In
the case' of''c3.'chi3ds- and a.l.^so,of.<the thoroughly investigated
Pentrar6h3,dae (Breder g 1936) `- the -formâtion of a territory is
exclû.sivelÿ the ,conce"rrx. of the male„ It is closély timed
with thereprodû"otive'period'so that breeding can proceed
undistArbéd a ,

With Serr-.anus scriba the"-territoriality- extends to- all
indiv3:;düa]:s9;.âçt:^..wh^ri....might be ascribed ^.to the, 4erma=
phrodit^.sm''of the'. specieso As supplementary advant.ages the.:
territor3.`âl'ity âf^ Serranus- scriba provides them with -food
reserves:.and;regulates"' e'-population,:.two points which
Meitse (1936) " has â^ready bônsidered in his definition of s.
territory.^^^ ^ " ^ ;^



e;"sûbdivision of, a territory, by an Andividual

^na^dê' ^f ^tïie -territorial ,commûnity each animal occupies .
its terri,tory ând mééts others of the spe,cies only at its^
bouüda.ries;à . They are nôt., much ` interested in each . ôther;
their: interést is môstTy of`'a hostile natüreo The same wâs

n''the, aqûarium9 where the fish9 after being put -infobserve' i
immediatë:^:y:'. soùght, the;' darke.st> corners ^ There they remained
close"togath,^r'3gnoring'.'each' other. As soonas they had
settled "down alattle: tkiey begân to thréateneach other to

finally to defend siriall areas, whichfight dUr,,ing f6eding and
were! only the -centres or the hpmes of the
first ôr dert',b

ë` ^ia^Z::'is `best ,ôriëntèd in its, own territory. . Wherelver
it is.: within its terri:tor^ it finds `immediately i ts,bearings
and the ortest way' to 'the 'centre: ''Observations have sYiown
that `whew.xwi-mming to the home ..of . the first order the same
routes were ?^sedy e; g,Q around acertain rock projection
And so^o^i^es3des the toc°entré11 thé fish has'in its terrItory
othor places ,which it vis%t s for -a se st or for cover. . Such
laces r^p^e:sent':homes of .-the,', second and third order- {Hedigerg ,

1946) n,, imilarly the` hu^.tirig' grounds'9 the algai meadowe' in
the territôry4 are: of different importance to the ' owner;. some
places. are espéc3:ally. preferredt'whilé others are visited .
only seldom or briefl^y. ^ In this waÿ the ' 'fish subdiv.ides ` .. ..
its tort itory Into places for cov.er `and places -for huntixigi
the se -places are _c onne'ctéd by fixed routes and ea ch of them .
has a diffèrent, value. for' the fish. Here we find much similarity
with, the territory' subdivision of many. mammâ.ls'. which Hediger

, (1946/49)`^`desçribes: in `detail. Serra us', scriba lives in: a': -°.
"fixed area" : system.' : Tô what.' extes i s connected ^with

',time"^ system not> much cati be'' said at present. 'a"fixed in
In ordér to ;investigâté 'this `qu`ést3.ori^màre thor'ougki obser-
va.t'ions 'are neéessâry';, the' 'observer - must stay' under water
for many hours.à It seems striking to me that the animals
frequent their hunting places more ôften in- the eveni^ng than
in thedayo'

some
i06aiâ "like` t.ô 'illüstratè the`se general resuTts with

.'Fi:sh' 166e F.ig. 3) ôccupies a' relat`ively large cave'
in its territ^ry, , whi:ch goes appr^iximately 40-50: cm deep
inté'^Gha'.rockp, This 'Pave, is the' home .of the= first order..
There thei flsh ean.. hi,de, itself completélÿ.: ^Mostly the
fish rëst;^ with ats head partiallÿ out of. the 'cave s lookirig
aroundar^A: qu^.etly'moving Its fins. -When someône : apprôachesq ',
the fisYi e^^i^s backwards :intô its cavey disappears stidden].y
and co^np^,ete^y. 'If,.the: fish was not in its cave,, or on 'its
h.unting ^#!^çu,nds q. then I saw it. often in ,a small. groove in the.
rock : on_tYie_ ^,dttom. of, a pit just under the cave. This glr^oôve
is '^1sc^ :à^^€a^lt^.ablé refuge-- place ^ providing good cover, but
does r^dt e1^ et^r thè f ish to survey the whole territory ' as
does the hnme of the` fir'st order` (Hal 00. ) o This° groove, is
thusa stibar,ea,;.(or home) of' the second order. (H.; '2.0.). The
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haritingotindS ere- On. the, firPt -  and the, sebbnd, terraç0  One 
can. see the -fish.-"most frequently in  the centre of the  deeper. 
terraCe9.-: , lying'.'in, wait  and  hunting:. ,Frequently it staya  for  
à. - quarter of  an - ,hour among the tufts :  of plants, where it is.. 
difficult,,tO . ,:see. (Its colouring. making an excellent 	, 
flage)0  In . order . to get, to• the second terraçê .the fieh may . 

use,,three ro•tes.. :If it: travels from. the, H. 1 ,, 0, and wants 
tO be.T.in:.the ',central favourite, part ,of..the.,sedond -,terra.ce, 
then> it :4i■rims..,dirpetly from  the centre  of the area over  the . 
lOwet- -barriers toi.the. lower, hunting ground. FrOm the L2.O. ; 

 tô. i.the::: , •sarhe , :plade: it swims around ,  the 'barriers,...- The thir.d 
route .runs:along,the,,.rock projeotiori :in..which- the 
is lOcated and leads in the overlapping zôÉie' to- fish. 2. The • , 
sedond hunting ground,ls visited less frequently: than the 
first; , :the algae stock: is much. •thinner here,. and, whet might 
be  al so.. of. 4mportance ,the loftiat 	. 1 ,s inUCh 	 , The 
pit -itself, is not used very Much for hunting. 	 •-• 

The..:area Inhabited by• fish. 3 is .,‘siinilarlY 'sUbdiVided . 	, 
This:fishPs .H,: I, 0 is located, approxiMately 12 'pi. frOm the 	, 
shor•-in a „pit..filled with. rubbleunder a -. boulderciDvere& 	, 
with,,Vegetation., :This, fish :hxints: MoSt .  frequentiY,in  the . .„ 
Zystosira:Ineadows above. 	 The: seçond, faVoUrite 	, 
fluntriTC,Iround ia: located. in  the .f.irst 'terrace nekt..to: the 
Shore 9  in  .ra„ ;crevice, partly coVered„with, dense -,vegetatfon. 
There the, .fish.•-hias .a. -cave under 	.1e.rge .- boulder0. ,  It visit's' - 
this ,:place ,.9 .; which• al..so represents,  à H 1. p, : very often., 
Thus , :this - fish::has- two centres 0  The ;  route rr Om • the •.f.irst, ; 
to, ,.the..'second ,  centre :,is precisely fixed.: It .leads,,Over .Y • I 
terrace'. 2: to the second . pit.,1odated a little higher.. There . 
among 't1.1e.:•bou1d.prs the fish seeks dorer, in an  area which' - 
represents .e .H. :20. 0.: 	From .here: a rOtite goes to - the ,drevide. 
near the shore via a third.,pit, filled With,.the • rieble, 'rand, 
located .in.,.terrace .1. ., This route ;provides Very, good ,.cOver, , 

and it is a.lwaYs. ;used:, .It• is..intereating to 'Observe how well 
the fish..ils  able  •to .use • the eirrOU.ndingS, to the beSt,'Étc,IVan4.: 

similar -.situation heal-been. found; among  al obserVed 
animals, Fish 2 9  for example, also has two  centres in its -
territory. The lome of the .first Order (H.1.0.) .is dee'P' iri 
the bottom , ofca :pit -  filled with. rubble; the :pit itself is .  in 
a fissure in a rock projedtfon. The' H 02000  is in a daVe of 

•the same rock projection approximately 2 hi higher. Thit .  CiLVe 
passes nearly, through the whole rock projection and has.'t.wo 
ekits, ;Here orie; . can. often find ,thiS fish 'which,' .When 
frighteried: 9,: :flees immediately to  H01. 0. • .at  the bottom Of  the  
pit 0 It may be ',that - the H0 	0. Offerà. - ii -better - eirvey, -- :ewer 
the territ •ory.:,-.;_but.not.;_the .be at prOteCtion, , whereas  In  the ‘. 
dase,,,of.., fish  1 the H. 1, 0, pr6Vides both,  an in  the case' 
of  fis>. 3 rio  sUch survey is ,provided, ,ast all,  but bOth 	• 

1.,•••: , 0'-s:,,offer good cover and allow . to :a- partial Survey of 
the area0 , 	 • 	. • 	• ' .• 	, 	 • 	 . 	 , 

These;  - ; ,few.,- examples; shoW, that  In  general the OrganizatiOn' 
of the rt,erritOrles....ls..the saine'.:,-;•:• .HoweVer,  the animais under- 
àtate..how.:to„.itse  the  surroundings:to  the .best..„effeet in each 

 partidular.  .dase.. 



V34 DAILY:;,RpUTINE IN THE TERRITORY

„Co*.tr oi ,,.of the terr itory

3er..rani^ s scriba _-has either the. entire area or a;. large:
part o. - t under; permanent ,control9 and everything that
happ.ens.:::,thère. is;;wât.,ched,, and. notice , in the truest sense.,.of
the word is taken of everything o If something foreign 6r'.
unusual appears then, if it is moving 9 it is observed and, `
_judgéd ."i'rom.:.a distance ,of approximately 2-3 m..: The., fish.
swims,; =towards it9,turns: sideways.9: and twists so, that the

,.blue spot,:fâ.cës^-the: intruder.,,; This. threatening position
allows :the ^1erranus' scr.iba. to fix its opponent with one eye,., .: .
This positiôzx::reminds': one ,ver-y:,.much of tiïe .way a` grey gooae.

,:.watches an !^nemy^ of ;its floek. Strangemotionless ob jects
are`:alsb :3:nvestigaed fr..ôniineâ.r, by in great detail,.. For
example: 9, -when T.wa's: màrking the .stations^ the.-,animais, woutld
immediately -.ap'proach. rthe red. -stones,9: swim around them and

.-push them.-with, the: nose,',. One` can a.ttract: thém: at once simply.
by chan^irig: ^sbmething in,.the territory,even if it is. difficult .,
to not3.^ce ^fràm whére . they: come-.. A : f in-shaped ^bowl dropped
intô:.the water as ..an .:experiment .,was first noticed by-`the
monkfish^ :s^hool. -Suddenly.a Serranus scriba ,who, was owner^
of this territory swam near9 e laseche m^r3.sh away, and
then..investigat:ed-.^,the ;bowl. ;at -close .qu.artere..; Although : ; .:
they are l .curious .e.bout anything new9, they quickly get,used ,. .
to. 3t;9 if they ;are^ convinced ' that sit is harmless. -: ..In .,th^is; . . , ,
connecti^qn9 one observation I made might be 'of 3nterèst.
The tishes were already used to my presenceg and,fish 21
after ;ia few days`9 did not fl^e when I swam nearl but con-.
tinu`ed <<its='aetivities, unperturbedy. except: when I moved,,too
olose.:: When':.one Sof my; colleagues:.,swamwith me fish:2 fled; ,
^:mmediately itito, its :.hoc^e of .-the . f,iF:st order and , rémainsd .: :-11
there 'in -a thrèatening attitude'in the ent..rance of the ca`ve.
As s©n as; .T::was; .a3^one ;aga^n ; the fish eame. out and. lay° in,
wait.. in 'its.^<.Zystosira ;-grciûndo_: :The fish^ was.,nsed to one-'-,.,
human being. 3n ' s> ar.eae bua, two was something. new and thu.s
caused anxie.ty.;.:

They are 9 repeating the words of Lorenz q. animals which
learn throû-gh"curiôsfityo -A biological explanation of, this
€act;.-may'-lie .in ;the °milieu, of: the littoral z:one,, which.does.:>;, ,
not allow,an: unôbstructed v iew of the area.. : It,,is an environ- .
ment which demands that its inhabitants be;c.onstantly.-on guard-,
ând''ready'to ad just quickly to all events. Lorenz (1554 and
e^rZi:er):expxea'sed^ the opinion that animals which inhabit .^a
subdivided= .hab3;t'at-9 ^_mu'st,ibe- better able - to, orientate.' and have ...
faster' reactions than, animals inhabitïng a uniform, area, As
illustration he -gives a 'littoral fish compared with a deep . ,
sea fis2i. 4;lHe sees `in the;: higher..° ability to orient.ate.
space and-in faster reactions the first steps in the develop-

higher , 19serisîble!' intelligence.; 3erranus scribalment of,
a.typicah littoral fish with its good orientation in space
and 'fast,:-,reacti+oris pres'ents an' ,excellent test-case for these .
ideas of Lorenz.
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2 ,i' Thé 'de'fence! ot'.theterritory^

3t° has.-already bëen 'montioned that the territory ceritre
is defended first. However9 it seldom comes to a fight in
the territory, proper', for the intruder.is -much more ready to
flee -thanto f^:ght o. Mostly as'. soon as the owner threatenx
the er''fleèse giv3ng' to tne- former `only the opportunity
to pursiie-;

in g^neral' only fellow^-members; of the -species are -fought.
No attention - 3.s pa3:d ' t'o' thé other littoral fishes which May ' .
comirihabit ' the *arëa , or pass agàin,and again thraügh^.the,
terr3 tory;' of a Serranüs scriba. The.y are . sûffered even" in
the of the ^ r's ^order j- so that the latter can be I ' for .
examp,le'y '$^:territ°orÿ: Qentre for : a Serrartus scriba. and .: at the same.
time .â térri;tory centre ^ fôr a"Meergr- u^n éln .or,a. "Lippf.isch„
(litèrâl^^^^lip^fish)9 and in such_way several-territories
may overl^ip'6* Ori1y`threé times, during my observations was
notiée' takeh-of Aridividua3:s of .ariother species: once the
abôvë'^mëritioned chasing' away of the school of monkfishl' once
the drivi?.g aWaY, . 'ôf A. lip-;.fish with. a .ramming ,b1ow, and also
of anothër- Iip^fi sh"Tby, ^ a 'lateral threat. It is evident that
the thrë6t :1s !'t^nder:sto:odt' unambiguously .by the other species.

This-'. s;peëie_s. has -a rich repertoire of b-ehaviour patterns
which it. usa .S. during a fight,. The degree of aggressiveness :.
is expressed by ^_différent colouration 'and motions.

The lâter^r^ S'auwTM+ b •. . . Y•

.10 Spreââ.lrig of the dorsal fin: 'the attacker' apreads
the who]:e- dorsal . fin 'or: only its -spiny part; the attacked:
apreads; orilÿ, the posterior. soft part ôf ,its dorsal fin.

Spreadirig Of the.dorsal fin. and simultaneorxaly
lying on- its side,^so that the belly faces the oppônent
and -freeziing, in this position. A *higher' degree is-shown
by dark colouration (see colour pattern)g'and delivering
bl.ows with its tail to the opponent.

3:a; : Spre^.âing - of 'thé xion^pa3.red fins;. the:. bellies are
hrought c1oser -togethéry'' the flanks with. blue. spots are very
clo"seg 'heads 'And, ,tails are turned away from each other, the
fish= is 'stationary on the spot ^

A+; ^:Spreading of .th&'non-pai'red fins s da;rk c'olourationj
the` `backs : brought- clôser to.gether 1.1 at the i sarrie t`ïme : sliding
along. eaeh other-.

Thë lrorital ^`threât I s -shown: in the; fol3:owing way:

Threate.ning,..w,ith...open.::mouth : and ..:s.pr.eading_: .o,f,:,the gill
cover^. ....
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Shavioic during .  the fight 

An .  the threats .deScribed above can , be the introduction  
to - a serious . fight0  The type , of threat determines in most 
cases  the course of .: the , fight. 

The  threat described Under No. I 1,s only an indication 
of aggression, while  the  others lead to real .fights. Three 
forms Of fighting .were . obServed again and again, although , 
the fights in single, cases di d . not always take exactly the 
same course 

Lateral threat. 
-(Spreading of _the spiny part 
of  the, , dorsalfin), 

Likewise , lateral bending 9 
displaying of, the blue spots; , 
approaching the opponent from 
the side, encircling the other, 
while swimming over the blue 
spot from above or 1Delow 

- 

 

Lateral threat 
(Spreading of the soft 
part of the dorsal fin; 
lateral display of the 
blue spots), 

More intensive bending, 
encircling of the, oppo-
nent. 

rè pea tS 
7-) Swimming awn'.  

Piarsuit 

2.  Frontal. threat 
(widely,  Opened Mouth, unpaired 
fins spread) .  

Attack  with  ramming blow (with 
• widely opened mouth . against the 
mouth or g,111 covers (Of the 
other) 	 ' 	 

Lateral threat 
(lying on the side, the 
soft part of the dorsal 
in  sprawled, dark 

colouration, blows with 
the tail toward the 
opponent). 

Spreading of the gill 
covers, opening of the 
mouth, a ramming blow, 

The same,,, will . be:repeat.ed..until.;.the threatening and the 
fighting of . one of the :partners stops and it flees. - 



3 aTh^ ;^kateral thr.ëat:.-descr^.bed under J;^ems 1 and 2 can
develôp. :,intô dIr cjing 9.'with the f i sh swimming 9°in a-small
circle!9• ,-eâch°.vi^th:':3ts-,head: .at^ the tail,..of.,' the.. other, and also
del3.veri^ig b^.arts witYi ; thé' taü to : the head:^of. the. opponent,
and t.r.ying. bo ran with 'open mozth into the tail .. This part.
of a .-fight -rem3nds one very much of the intrater. ritorial
fights' ôf ei'éhlids; (Beèrend's9 •1950),0 ` On the: whôle•, the- elements
of behavicndr.: ôf !,:Sé.rrânû.s jq'ér'iba are very.smiliar to ..those of
the ci-ckiUds:9; hc^wevé^Ÿië' c`om^nat'ions` of these elements !are
diff^er^rit;-ë:l ^.-.^ést^ "importa'nt -' for^ the threat attitude. and fight
actions is -thé ^s3^ght of the fellow member.. of the specie.s-in
the 'terri:`^^ory;y .,the, degree of intensity depending on the dis-

,tance, fr.'arâ th6,.^home of the first. order.

Iu: ë à:qûa^ium`where the anim}^ls were shy and' without
terri:^`at'^^irst9 th ë fellow member of the. species was
cone;iderë.4-1 an flpponernt- `cinly during feeding or at such external

-t'ii4hï'ch ^the. fish could not respond directly,
e, g a 9 wh^:ri `^^e' t,able ^'ôn' which --the - aquarium stood, was viô-
1ently. shalt-en. In the latter-.case the fighting had a strong
dlapiacer^4nt .chare.cter and resembled the behaviour of Ha lo-- .
chrom3:s :désf6nta3.nesii during disturbing situations_. ( re s-
hô er 9.- 1953),j...-

Flight and pursuit

-When: %tha'^intruder ,turns to fleey, it will, be: immediately
pursued if it ^ s close' .to ^. the.- centre; -the defender of the
territory tries to ram it from the side. The fleeing fish
beats stronwith its tail9 with whicht as ^:s known :in the.

orces water. :againstcase of cic lfi'ds^' (Haerend`s s, 19.50) 9 it forces'
the heaY4 of the pursuer o

'When the fi.sh retreats to the overlapping zone in front
of its neighbour9 it swims away with highly conspicuous
swimming motions$ it bends its body strongly to the left
and r.ightq so that each time the blue spot flashes.:bril-,
liantlyo This display swimming differs fundamental,`!ty .from .
fleeing or.from normal swimmingo

.
. . .. , . ..r ... . ,:f i . . . , .

3 o Catching. of prey

itnever ©b'é'ïirëd'^to me to observe . these fish hunting
in tïie ^ôpen' wter, .'of' tYië ^ sea. However, J observed them .
catching, a'it,tle animal"s'•An the algal meadows. • For- this
purpr^se :;th'y.-lay in wait among the `t,i.fts of water plants.
Their- co^o;r pattern makes it diffidAt to,see them. A
certain-plant will be• rigidly fixed, ' I'frequently , for.-several
minut.es,o:; :,.^hen suddenly the f ish will ^ rush there- . a:nd ^the
prey wil.i be,;immediately -,swallowed, Hunting' An the algae
contrtdict'^thé'assumption that they are fish aaters.-
However , .in `thé: °a.quar'ium - they - took to •f1sh from the very
begiriri3.ng eAâ ate them immediately, star- ting from the head .
When `ciffe,red différent pièées'ôf .:fish^ they .:preferred :the:
heads.o .-A':aroA11° fi sh,môv^ing-1;on the outside of the;,aquarium
released ^:.in hungry animals all their prey-,catching actions
(fixing9° :slight spreading of the dorsal fint lunging).
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^ieces;.:^'ich :fè^l„ to; the: b.ottom .and wore' motioriless - were never

takeno -_-^,fter being in cpptivity for.. a iahile the ground was

ao metimes..:. sëàrchëd ' for. . f'ood but only .by very . hungry.: animals..,

These.:observqtiôns..,:indicate that..8erranus scriba pro-
bably con_ fish'as 3ts' prey alsô'. and ^at^^ accus-
• tomed to' hu i dnt living ` preÿ. " Fï.irther' these ,observations shôw

thàt it _recognizes f3.sh from their heads . and that:'it, 9.earns

to eat motionless foodo

With, these conçlusioris the !present- observations become
a fürther,'; smàll.. contribution to the nutrition: biology of
this .spè;ciès. and -,- çonfirm the conclusions by Zolezzi .( 1939)-
whd9 on . thè basi:s of anAlysits of the. stomach contents of

1-50 ariimals t èompiled., a list l' of ,the prey: animals , and proved;
eXperimè.itally that '.Serrànù scriba has a special liking for-- t ^n
ydüi^g. àrichovies9`. a^.d' does ,n ^^t - spare even i sown y g^

^ ^Yd ustaceacr a..bès3d'es.:ëating. different mol2usUs t%1:1

4. • PR OPAGAT I ON :

Sincé 'ane3ént 41 mes the hermaphroditisin. of thè spe.cië.s :

has ,rèpéated.l.y ',givën 'rise to research in this Aire ctionI ai-
thcnigh.^„ ôf ' course. on^:y of rriorphological and histQlogical
nature,. In -.oné.. of these <,^ncoina (1949) indicates that,July,
and ".Ai^gu'st ;:,is .the.breedizig ,period of this species for the'.

upper Adrîatié (Rovin^ ^ -1stria),e

No^hing, is ,kno^m .of``the reproductive behavicyur and it,`
remainsfor further researchto discover the details; of this
sub j e ct,o

observations un^ter and in aquaria.

Observations are presented on the e.cology - of this

the apeç es sübdi^rid'éd^'into single territor. ie,s. ad

The prëseMt Wôrk is the first - ori the : behavioùr of a
marine. fish;, (Serrarnùs scrib;s, -Cuvo) carried aut by field

spec3^s 9 it .was ,established^. that its optimûm biotop is
dense phytsl o Such a b.iotop- allowswellmsubdi^.ded' and

a dense_ co^.on^;^htio^.-. With the small:est possibley separate
territ.or.-iès; and gives :the, species -fevourable development
chances ^o Fùrthërs,thè strûéturè of the area is describedt
Serranus scriba is a territorial animal. The entire biotop

o^oin^ng fach ôtYiero Tïiùs :the ^ ind.ividuàls form a:"terrltor3al
4ocietyt9 0. :=A térr3torys the,size of which- depends. On.th.e
structürè of the gTC^und and on the-:.ve.getatiôn9 r.epresents
the habitat` of .One ariimalo Such: a territory provides it. .
with "côver . ahd, f ood ë 'Each territory is subdivided by its
owner into subareasq places for rests hunting_ groundsi etc.:

These subareàs.. are of. different value to the owner. The.
centre of the 'area,. is a cave or crevice in the.rock.
"Fixed roütes0 are used for communication between this centre
and other sûbareas.
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The.`a.err3tmrÿ,: -J.s . de^éndéd âgainst other members - of the

sam^ nd :t.he.r.e"pertoire.,..of fighting . behaviour is
c.omplex:;o.. __.:... . .- ..... .•..

..... .:;:.......::^.er^^si^üs,:sc^,iba;:.s::. a: rapacious feeder on small: anim^i,a..
Noth3 ng ^s^rioWn^^h respect : to its reproductive beha'v'iour..

Ariçôns,:9; U^- ï^o :s •19j+^9 flssérvâtion.i sûll organisazioneJ' *
della gonad.e•. her.mafro.dita. di alctiini Serranidi.. I6ôva ThaÎassiag
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.FIGURE LEGENDS

Fig..-._l-.,:,,Sketch'- of.-Rovinj - and -sürroundings. Crosses denote
the.. observation,, districts.

- ;.
Fig #.. 2.-The ina.ii ....obser-vatiori` -di strict at Kap montauro.

_gistr.,ibution .of...rubble. and vege.tat.ibn.-
,

Fig.: I. The: ma3n,...observation: district at Kap.,montatiros .
-sëipartte: _te:r.rit.or.ies.. .with . stat The segments '
of the:.::.ax.csAndicate. the range of .t.hé..tQbritoriea;

only.: tp. give:.. some ide.a ' of èloseüess
of.:,.the::_.t.eT.r. itôr..ies:. . The :large fishes. indicate the.: .

the .f.irst 6^rder (H.1.4); the a^q^ll fishes
siibâreas::...of the second order (H.2 -..0^. `. - .'rra ce"l, is
do.t.ted:.._sp.arsèlÿ.^ .:^e:x^.r.aco.. 2 more densely,, and the
.se.e.-bottom.i-s. dotted most .densely.


