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The "tank adapted" and "wild" fish are considered as subjects for
behaviour experiments with ultrasonie tags a~ sea a~d it is suggested that
in order to preserve the "wild" state,fish must either be caught, tagged
and immediately released ,at the point of capture or tags must be attached
wi thout capture •

. . A div~r held device; made from ea~ily ~vailable materials; is
described. This allows attachment of tags to fish for short term behaviour
observation and the recommended procedure avoids handling and capture of '
the 'fish •.

Summary

, There is a growing use of ult~asonlc tags for ~hort-term continuous
monitoring of a fishts loeation in the sea both in the vicipity of fishing
gears and in other behaviour studies. Because these experiments make use
of elaborate and sophisticated detection and plotting devices, it is common
praetice to take back to sea a laboratory tank adapted fish. ' A fish in
good physical condition is s€lected, a tag is attached and the behaviour
of t~e released fish 1s thus follo~ed. This.practice of using tank adapted
fish has been forced, on the experimenter by the serious drawbacks inherent
in fish caught at sea, which suffer pnysical and physiological setbacks
that may last for days or even weeks when kept in captivity.

Detailed physiological studies have shown that marine fish undergo
extreme long-term physiological change;'when transfer~ed from the wild
to the captive environment (reviewed by Ward~e 1972a and b). These changes
are not necessarily reactions to alterations in the' physical properties er
chemical composition of the water in which the fish is placed as these can
be matched. It is important to realise that internal physi'olagical cpanges
can resUlt from activity of ~he ne~o~ system triggered by sensory inputs
generated by the changes in the situation of the individual. I These internal
upsets pan be considered as chains of physiological regulatory activity set
off by the complex st~muli of capture and captivity and are not avoided by
care~ control of the physical conditions of the new environment~ Tank
adaptation is a slow recov~r, from such a chain of ~psets and results in a

.final stable state. However, it is not clearly understood what difference
r.emains between the ."tank adapted" and "wild ll fish. It 'can be argued that
the difference wiil be corrected by the release 'of the fish. In contrast
there is a growing indication that the enforced change of environment
causes disturbances that might be, ,partic\ilarly relevant in the behaviour I

,study and that continuity of the "homell environment is more important in the
cont·axt of a behaviour study. '. .

A NEW FORM OF BAP.BW ATTACHMENT DEVICE FüR SHORT TERM SPEAR TAGG-ING OF FISH
BY DIVERS AT SEA '
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It has been shown that attaohment of an ultrasonic tag does not
alter tlie behaviour of tank adapted ood that were trained during tank
adaptation to raoe between feedill8 lights (Wardle and Kanwisher in press),.
The importanoe of the oontinuous "homen was indioated in this experiment
where the cod were adapted to the "homel! tank and trained to oome to
flashing lights for food. After training, 'the cod were oaught, anaesthetised,
tagged and then released baok to their "home" tank and immadiately on
reo~ery trom the anaesthetio, they responded to the feeding light. The
few experiments with transferred cod f'ittad with looating transmitters
have shown that the :f'i.sh move baok to the looation trom where they ware
caught (A. D. Hawkins, personal oommunioation). Simila,r experimental results
have long been known for salmon and trout. Experiments in the 10m ciroular
tank at Aberdeen have also demonstrated the sense of familiarity shown by
cod f'or their own part of the tank'oompared to an extreme nervous awareness
when introduced to an unexplored but otherwise identical part of the same
tank (Wardle and Anthony 1973). '

.' - .

To ~,~~ ~ t~ a4Apt,d f1.s~ atltcl r~easQ ~~ tp ßo~e random spot in"
the ?P~~ ~~!'JP.th wl'Q,qh'1t ~~ q}d~. ~~11at 1,\likely tp lead to. a •
tYB~ o~ ,'P~h8v~Q~ !1~~ ~~~t~cl wittl "adap~~,"Q~.tfla.~ m.l~, not b~ typJ.cal
Af' fl w:1.l4 t,?1tJh. ~eba.Tiour Pluob ,neare,.., to tbait of tbß.' ~;i f:i~P ~gtl~ be
!l;lq)eote~ frcm·ei.ther a. rish oaugh~t tagged and immadiately ~n~ ·oaref'4ll.
retUn;l,-eq to ,the place of capture, .or",better, etill by; a; 'fish:' tagged without
captu,re,:,,1\1:"" . ""~:~ I' liIr- ' , , '4,' f i"" ~"ic.I'I~·
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, .!A"c+~ar. advantage of the fish. tagged With'ou~"cap~e,ove~~one',l?~~ght

and. th~ returned immediately 18' tllat hoWever'earitully-ä"fisn c"1sL

handled
,i~,wi.ll; during capture, always exeroise its white (anaerobic) muscle in
i ts .frantic ~f.ort;!I to escape hook er c.dend. We now kn~ ,~at 2-5 minutes
of this~'·tyPi of'" iiluscular work ~'ltill i.leave th:is~:fisfi~~Wfth'an, o*'ygen debt I an
i~abl.+ity,to,!p~rf'~rm,;,~~Qa.pe!.reaoti~l'ana..'''~;b~,a~~~)~,~~e~dom1nated by

'res,t, ~;~,~~~.•s~~~ t~r'2 ~e~VJ. ~ur.,·, that! w1~11',~e~aiD.J.r~ia~~ (1,0 1~~rf' anc1
,poss.~P~"1J.t> ,te,.24b~'JI"~.i~fter~.releasecdepe~ding"on th~"sev~~ty'"oC:th7';
e.xfilt.:tio~.lWa~e~,1967 .. ,19.:nh:,~ The:,~releä'sed l'oc8l' f'is~' i~ '.~~e~y",~9.,1?e.

.;b~.~,t·~~ ,-olt ~than a ~lea.se4 laboratory tank adäp'ted.' 'tuh 'in t.h~t,,,,tlie('local
~fi,sh ,~a:n .,.se~k ;S,helt.er 'wi~n i ts familiar "hOlDe- territory q.u,ring "recovery
'w~le.'.~~~,:~t~.fish~s the added nervous stress ',of being in: unf~IDiliar
:te'Z'rtt <iry' ''and;' m1ght have an i]lduOed behavioururging i t .-to ,mov:e ~tQ :i:t~ . , •
olm: home territory.' "', .. " ;,:,,' ".,' .'.'. ",. .'

'" .. I",

With th~se ~esolved observations in mind the teohnique described below
~~.~,'.d~i~lo~ed so that flsh might have ultrasonie transmitters attaohed
with as' little_~sturbanoe to their natural behaviour as possible •

.'.' ........ ,.:.,.... ' .. '..' .. () '" ,

Dasim snd Construotion_" r; ~'.',

The struoture of the tag attach,ment devioe wi th i ts oomponents and
dimensions labelled is shown in Figure 1. The metal parts were shaped
(while wetted with water) by use of a dental drill with various standard
dental grinding wheels, eutting disos, burrs and drills. The main sbaft
is outfrom a number 14 ga.uge stainleas steel hypodermio needle. A groove
is ground threugh one side to allow the entran•• of a length of number
18 gauge hypodermic needle'shaped as shown to form the barb and made to lie

,in the groove of' the 14 gauge needle, with its point ·protroding, to aotivate
the barbe The inner end of the barb is drilled from one aide through the
other side and i8 thus made to hinge on a pieoe of monofilament nylon
(0.2-0._ OD) that also passes through two al1gned holes drilled in the
18 gauge shaft as shown (Fig 1). The hinge is sealed by heating the outer
ends of the nylon and pressing so that they beoome flush with the outside
walls or the shaft. A thioker (O.9JD!1l OD) monof'ilament nylon oros8b~t :!-s
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fitted to act as a stop to prevent further penetration and a knotted
thread (Ethicon Mersilk Braided R 83412) is passed in through the squared
end and pulled out through the lateral hole. Both ends of the shaft are
filled. with qui~kset resin tö preven~' clogging vdth tissue and to seal in
the crossbar and cord ('the hinge area is kept clear of resin) •

The applicator (Fig 2) is a stainless steel rod 60 cm long and 8 mm
diameter machip.ed to a useful fine point at one end and squared at, the ,
other end. A piece ~f PVC sleeving 3 cm long (Radio Spares, London, 8 mm
sleeving) fits tightly over the squared 'end and is made to protrude 1 cm
beyond the end of the rod so that a cyli~dri'cal cavity is formed 1 cm long
and 8 mm in diameter. A split portion of the same sleeving 1 cm long is
coiled and fitted into this cavity so its outer edge is flush with the
end, thus forming a PVC spring (Fig 2). : The shaft of the tag attachment
deVice is easily pushed into the end of the sleeving on the rod so that
the shaft meets the end of the rod and is held firmly in place by the PVC
spring (Fig 2).

, The diver spears the rish (in ,the lateral museIe at normal t~ggi.ng
positions) with the attachment,·(tevice. ' The crossbar limits penetration
of the shaft and on withdrawing the rod, the barb on the device opens and
the shaft of the device remaining in the fish is pulled fram the plastie
~ocket. The label or sonio transnütter previously tied to the cord is
thus attached 1.0 the fish with no' handling and the minimum of distuJ'banoe.

... . ., .

The fish oan be aooumulated in an area before diving by feeding or
they can be tagged by chance encounter. The pointed end of the .applicater
rod ~an be used to recover the tagged fish. A 10 cm length of s~eeving

can be slid along the rod to 20 cm fram the inner end of the socket to
act as a scale in photographs. It,is clearly useful if a second diver
can make photographs at the time of tagging including the scale on the
applicator rod to indicate the size of fish and the position of attachment.

Results

In the field test a 30 cm plaice, encountered at sea, was speared with
the device while resting on the sand. The immediate reaction of the plaiee
was to bury deeper into the sand, and it was reluctant to move off. However,
after chivvying the fish swam away and could be followed and identified and
was later speared and the tag examined. The attachment was so firm that the
barb had to be broken at the hinge in order to remove it. Tests on the
feasability of spear tagging and development of the practical technique
were made previously at sea using straightened fish hocks and further
wastage of attachment devices was not thought necessary. Tests on the
attachment device were made while optimising i ts dimensions using plaice
held in tanks on the research ship and the device proved reliable for
periods up to two weeks. Longer tests were not performed.

Future developments

In experiments with roundfish i twill be exceeding.ly difficult to tag
by encounter or by baiting and it is expected that capture by line or by
codend followed by tagging on the bottom might prove successful. In this
case the 'device does avoid the handling and pressure changes but not the
inevitable exhaustion generated during capture.

A pair of electrodes can quite simply be threaded into the sbaft and
barb respeotively of the attachment device for metering electrical activities
when using ultrasonic tags designed to transmit physiological information
such as heart rate (Wardle and Kanwisher in press). The device would then be
inserted at the monitoring point and would serve both as bipolar electrode
and attachment device.
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