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JAWSTAGGINGs A HEW METHOD OF WMARKING vIsups®
By David &, Shetter

RTRODUYCTION

The movenents of wild animels, both msass and individusl , have ever faseinated
the bieologiste Often in the atudy of the nstuml history of these creaturos it is
desirable and imporsant to know the matuwre snd extent of their natural aigmations.
To ascoomplish this md, individumls smist be maried so thet they will be resadily
resognised by the investizetor when reencscunmtored, 3irds have been marked for many
ysars with the familiar leg band, Fish have boen merked for aven e lonzer tine, ale
though marking experiments on them are not quite so well known,

In geusral, fiahetazzing investizations are sonduoted to obtain dabte psrtaining
%o one or more of the following pointer (1) Migration Mabizs, (2) growth rate, (3)
population demsity ostimetes, and (4) survival ratioss All of thess are of walue in
11fe history and distridutiomanl studies of fislwa. The fallure of those studies
to provide the desired data in past investizations as no doubts freguently besa due
to the nature of tho tag used and tho technigue enployed in festening it to the fish,
Previous investigators have coustantly dovised new types of tagzs and attespted to
foprove the mothod of attachments The purpose of this paper is the deseription of
an improved w thod for fish tagzing.

THRE DEVELOPHENWTS OF METHODS FOR MAIKIBG FISH) BARLINR TAGGING EXPURINENTS
Attempts et fish marking datk back to & time esrlier than I, walten®, for

in "The Compleat Angler®, published in 1853, Walten mentioned having heard thet fieh

hd A sontribution from the Institute for Fisheries issoarshe

1 Pearson, Je Ce 1934, larking Fish - Louleiaom Conservation Heview, April, 1954.



o=
wore marked by tyinmg ridbons arowmd thelr tails. In 1362, amother Inglishmen,
Alexmnder ﬁzus«ll, regcorded that 500 youny salaon wore marhisd with silver wire.
Threa of thsse salmon ware later recoversd, one from i} stomach of a cod.

The first systomatic attemptes at fish marking must bo eredited to Charles G,
Atkins (1878), Atkins' experimsnts with marking salmon (Zalmo salar) included
brending of the aides, fineclipping, and attaching metallic tagase.

" Other notable early workers on tagsirg methods were Archer} and Multen?® of
Seotland, md Mamtu' Dezumrk, Prem the experiments of Fultem snd Fetersen
wes developed the Pirgt of Vtha three types of tags now generally used, This is
the "button” o "dise™ type, wherein two vulcenised rubber or eslluloeid disecs,
one lyinz on each side of the body, are comwoted by silver wire pssing through
the flesh. A serial nusber and the address to whish the tag and attendant inmforma-
tion are to be forwmrded are printed on the disks. The polnts of wpplication for
this type of tag are: (1) the caudal pedunole, (2) the fleahy region under the
dorsal fin, and (3) sithor gill cover. This method of tagging lms hed o wide and
suocessfu) use in investizstions on the Pletefiszhes (Pleuronestides) in Europasn
waters, |

A second type of wark, known as the "metal strep-tag”™ or "olip tag” was
devised by the lste C. H. Gilbert! of Stanford Mmiversity. This marker is & metal
olip pattermad aftsr thoss used to sar-sark hogs, sheep and cattles The teg is pro-
vided with & simple looking device operated by e specisl pair of pliers, snd is ape
plied o the vaudal pedunnle, the dorssl fin, or to the operculum,.

A third type of tsg, and the cne mozt recently developed, is the so-ealled
"belly" taz origimated by Hesbit (1933)s This sarker ccnsiets of a thin cellulelid
strip with the musber snd roturn addross pristed thoreon. The strip is inserted
inte the eoelom of the figh throuzh s smll inelslion in the side.

1 will now mention sane of the more outstanding workers snd the results of some
of tw expe rimentss The extensive tazging experiments of Gilbert (1924), Rich (1926),
1
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Snyder (1924) and Soofield (1020) en the Pacific salmon (Anshilyywelws sppe) initlated
8s sarly as 1919, have provided important biologiosl date on this fish. Khile thoir

resovery porcentaze has ususlly not bsen high, the fish recevesed Mmvo revealsd many

pertinent facts tat probadly would not have been obtaimable in eny cthor manner,
Schroeder (1930) published the results of an extensive tagsing experiment on

the ood (Iadus sppe)s ils dats on the movements in tho Atlantic of f the southey New

England coast provided importent faots bearing on practieal fisheriss problems. Bebwesn
1923 and 1929 Sehroeder tagged 34,73% cod with the strap tag, attaching it to the csudal
peduncle. In all, 834 tagz ed fish wore recovered,—-a poreentege of 3.3, rom this
sixeyenr study Schroeder deturmined Tirei, ood are most sbundant on ¥antuscket Shosls in
the spring and f’su)md second, most of the Nantueket Shoals stock mizretes southward
toward the “arolimas in the full, and reversasthis mizration in the spring, The
avernge summey ood population of Hestucket z.?hml:ma finally able to ostimats from
pereemtnge of recovory in relatien o tolal emteh, Tagging dats also served ex a
valunile supplement to aje and growth studies based on seale readings.

A varistion of the belly tag method has been used on the herring of tha Pasific
Coast (Rounsefell snd Dahlgren, 1933), where mumbered metal ummmmm
onvity, and later recovered from the eleanings by a powerful eleotrowmmznet. This
represonts the best method yet devised for the resovary of this type of tage

One of the best reosnt experiments on tazzing is that of Tdaing (193¢), who in
1981 marked 227 plaice on the northenstern coast of leceland with the disk type
tag on the gill cover, Within one and one-alf years he sditained a twentye-six poromt
recoverys Fram thess raturns he was adble to losrn: (a) plsmkes appromching maturity tend
to migrate away from the oold east omsty (b) 300 miles is approximboly the longest
individml atzretion; (o) the annual g rowth is about 3 om. for individumls from 30 to
80 ome longs snd (d4) the plaice mizrate both north and south around the igland,

The earliest knom tagzing exporimmmts in Michiimn waters were initiated dy the

L] Titles in Bibliography reprosent earlier papors.
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¥iokigan Department of Conservation in 1927 under the direciion of the late br, Jan
Hetsslanre OSince 1930 those experiments have been carried om the Institute for Pigheries
Resesreh of the University of Miohizams In the five yesara following 1927, 20,880
fish inoluding ten different species, were marked with the clip type tag on the csudal
pedunale, dorsal fin or zill cover. The recoveries totalled §61 fish—a percentage
of 2,71s For tag numbers of these fish tojgether with the attendent data, the Conssrves
tion Departmant was dependent on information from the sport fishormen. Of the ten
species marked, only four apeciow yielded sul'flolent returns to atiempt statistieal
ansliyses, Those were the rainbew trout, the brook trout, the browe trout, and the

yollow pike perche
that: the .
The returns indjoated (s) migratory renge of the raimbow trout (5. gardmeri.irideus)

is much wider than eithor that of tho breok (S. fa fombinalis) or brown trout (5. fario),
snd (b) the yellew plleeporch {Stimostodien vitreum), with the exception of a few long
distance migrents, shulflo or dispense at rendem throughout the eonfines of ths Inland
Wat:r System (Crooked, Burt, Mullet lakes, and connecting waters).

Hention should be made at this point of o succesaful bvagzing experiment oomducted
by Charles W, Cresgor and John Deleven in 1932 end 1933 on great northern piks (Esox
luwoius) in the Pine River in the region of Alma, Kichigan, The pike were man@ki with
the largest size strap taz attashed to the operculum., Fram three humndred and eightye
four greet northern pike tagged during the speawning rums of the springs of 1988 and 1833,
fortyweight (88); or 12,5 perosnt were later recovercd, The most important result of
this experimmt was the indication that the sport fishing above the dexns at Alma was
probably bettered by rescus work wndertaken by the leoal sportsnents crganisstion. The
date of the investigation slso showsd that with the exesptigm of cscasional wandsrers,
the great northern pike of the Pine River does not undertake any extensive gdgutlm.
It was dotormined also thet the tage would not remmin attached to the gill ocovers of the
pike much longer than two months,

THE JAW TAG METHOD OF YARKING FISH
In all the earlier tagging work undertaken for the Consarvation Depariment by the
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Institute for Fisheties lesearch, the figh were marked by attaching the tags to the
candal peduncle, the gill eover, or ccossiemnlly to the dorsal fin. later experimente
on mmriking technique indieated rather strongly thnt thess locakions for tag placement
are not suiteble, st least for the marking of sofb-rayed fishwa, and particularly if
longetins experiments are to be ocondusted, Notonly does the strap ta; tend to irritate
any flesh or bone pierced and thus wear an aperture and drop out, but there is slso
reason to believe that tazzing in the above sanner may bring about e sertaln number of
fatalitiese

In 1932 and 1833 or, Joln He Greslay, then a gtaff member of the Institute for
Fisheries Research, sonducted experimental teg:ings om fingerling bwek trout under
ideal recovery conditions at the stete hatchery, at Hearrietta, lilohigan., One exparie
ment demonstrated that almost all strep tegs attached to the dareal fin or on the
caudal peduncle were lost within a sizemonth peried, while 988 of the tags stiuched
to the z111 aove:r were lost over the game peried of time. These results agree in
goneral with the work done by Creassr and Delaven (560 pe e

Conourrently with the abowve investizations, an experiment was conduoted o test
ths feasibllity of rining the lower jnawitk the olip type of tage Forty-soven poreent
of the fingorlings so marked retained their tages over & & month period, In order to
test the spplicablility of tw jaw tag method %o Mgm. Dre. Greelsy and the writer
tagged 66 rainbow trout in the fall of 1933 at tho dorthville Hetohery, Northville,
Hichizane The sice rangs of these fieh wag from 8«12 inches total lenzthe. Thum these
fish were sxamined one year lster (Hovember ), 1934), thirtyetws individusls were found
to have hwld their tagss all were in jood condition, Cince hatohary conditions made
it impossible At the time of examimation to inspect the entire sbeek of trout in the ponds
it is possible than more than 32 trow retained thoir tags. It may then be aonsluded
that ab least 50X of the marked trout had kept thair tagas over e period of ane yeur,
It wes obaerved that whero the azallest olip tag was used on these larger rainbow that
the jsw bone did not have suffiolent room in whioch to grow, and as a sonsequence 66%
af the fish tagged with the small tag foroed them looss and dropped them. In general,

3 Sohroeder (1930) ststes thet he tagzed cod on the jaw im 1827, but did not jive any
details, nor 414 he use the method sxtengively.
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the results of the experiment seemed to point tut that 17 & ta&g of the preper size iz
apolied &0 the jaw, it may be carried by the trout for relatively long periods of tiue.

In view of thoes past experiments with trout, I have adopted the Jawetag method
for use in all my tag:ing work oy softerayed fighess The olip tez iz the type used, and
its application o the figh is & relatively sizphe operaiions A small alit iz wnade
with & soalpel under and inside the maxillary bones The shart end of the tag i3 then
insorted through the sparture and elemped through ihe IMM on the oppomite end of
the tags This projecting short plece is pinched down firmly with Jeweller's pliers,
locking the tag. To allow for jew growth, the resulting slongate oval is spread to
an approximetely oiroular shppe by preesure exertved from both ends by moens of pliers.
I have developsd another typs of taz end pliors siamilar to the hog noss ring and its
pliers, which I feel would make possible a simpler and spoedier operation, hut as
yot we lmve not been eble to have them manufastured.

The jawetag m:thod of uﬁrm.ng f&aﬂ‘,':}in use &t present dn an investipation of moves

monts end growth of the brook sud brown brout on the North Dransh of the Au Sable
River, ietwsen July 25 and Septembar 27, 1954, 1061 hiwk trout, mnd 36 browm Srout
were marked by the jawetag methed., Uf the 1097 trout so muwrked, 490 brodk trous, or
48% cnd 7 browm Strout, or 19% wore reccvered. Of the 1081 Lrowk Lrout tagged, 274
wore recaptured and reseaswred from one to five times. These reponted recovories
within a-Senonth peried sesm to lmve provided rathar mecumte mowledge of their
migrations and growth rates., The compmiatéirely high percentage of roturns I attribute
to two factorss (1) a bettor lecation of the tag on ths fish, snd (2) repsated seining
in and arcand points where fish were tagged—a more eofficient and dependeble method
M'Gbmm:sg recoveries than thet offered by fishermen's retums. The publicstion of
results on migrations and growth retes will be deferred pduding the additien of next
summer's data.

It is the hops of the Imstitute for Flalwries issearch thut we will be able %o
eanﬁﬁm this interesting etudy, and attempt to develop the genaral tag;ing method
to & peint vhere it will be a valuable aid te the Consarvation Dspartment in the

sclentifie attack on its meany fishories probloms,
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SWGIARY AND COECLUSIONS

1o The development of the toshaique of fish tagging, and the types of fish tags
wore dlesussed, Cwrtaln oerlier tagging sxperimonts ware deserided briefly,

£+ Datn ware presented to show the immdequmoy of the methods previously employed
for the tagoing of soft vayed fishes,

3. The jJaw tag method was desorided, Bvidmee was preseubsd 4o show S1at the
Jaw tag methed gives wors relistle results than thoss formerly used for marking soft
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