BRIEFING PAPER ON CWT’s
Gary 5. Morishims.
April 14, 1986

What are Coded— Wire~Tags (CW’s)7

A CWT is a piece of wire approsimately 1 millimeter in leogth and one=—quarter millimeter
in dismeter (phote 1} which is ciched with notches representing = two digit binary code on
sarh of four sides (photo 2). CWT’s are used mainly on coho, chinook and stesihend,
Pink, sockeye and chum juveniies are genetally foo small for full sized OWT's when they
migrate to sea; half—sise OW'T's are, however, sometimes used to tag pink and chum
salmon. COWT's are placed in the nooe cartilage of fish by a tagging machine after the fish
have besn anacsthesized (photos 3 and 4). CWT'2 arc usually applied fo juveniles. The
costs of adult iagging are high and results vncertain because of the additional mortality
caused by bthe tagging operation end the difficulty of recovering fsh which may return to
several locationy, Becauss the tag is not visible to the naked ey=, the adipose fin is
removed {photo 5) to show that the fich may <ontain a CWT (not all fish lacking adipose
fins are tagged, some are simply born without the fin and some fish do not retain the tags).

How are OWT’s used?

The eight digit code on OWTs (six digits are used for the code itself and two digits
identify the tagging agency} permits managers io uniquely identify over 260,000 groups of
fish. Anslysis of CWT recovery dats provides information on catch composition, fishery
contribution pasterns, exploibation rabes, survival rates, and hatchery management practices.

Information on tagging agency, the size, apeties and race of fish tagged, hatchery facility {or
river if the fish tagged are wild) producing the fish, release site and date, pyrpose of the
atudy, and propottion of fish tagged are reported to the Pacific Marine Fisheries Commission
for reference on a coastwids basis,

OWT fish are recoversd by management agencies according to various time and area strata
nsed for [sheries mansgement, at hatchery fasilities end during apawning estapement
surveys. ’ :

What information of nse to the Pacific Saimon Commission do CWT’s providel

CWT's are amiong the most useful and versatile techpiques avmilable for stock assessment.
The general types of information that can be obtainéd from QWT studies include harvest
ratsa, pesource status, and interception levela

The basie principles of the Pacific Salmon Tresty involve the prevention of overfishing, the

reduction of interceptions (the harvest by one country of fish originating in the rivars of the

other country) and equity (the concept that each country is entitled to catch fish equivslent

to the production of fish originatiog in its river systems). ' R
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At this time, OWT' are the only developed 2nd pperationally proven method ofy chinook

and eoho. Shock—spacific data for thess species are essential to implementation of the

Teeaty’s principles and are critical to the estimation of intsrception levels and exploitation

.r;.tr.a necessary to evaluate chinsok and cohd management regimes established under the

reaty.
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OWT datas collerted during pr:v'ro;.x seasons are employed in making stock size projections
for the coming semson. Recovery data for & given age clans of 2 CWT group are tommenly
ured o predict the sbundanen of that group in subsequent years,

Lastly, OWT data provide information that cmn be wsed io iocresse the effectiveness and
efficiency of investments I haschery facilities and  operations (s maiter of particular
concern when considering adjustments under the eguity principle in a manner that minimizes
disruption of existing {isherica). Information on the esffects of diet, size, tims and location of
releasz ppon survival rates and fishery contribution patterns will be important factors in
deciding how available resources ¢an best be allocated,

What are {ypical costs associated with CW'T programs?

Tagging Costa: Costa of OWT progeatus vaiy depending upon the location and number of
sites where fish are to be tagged. Tagging fish with CWT's requires the use of a speclally—
eonstrueted trailer (current acquisition cost epproximately $110,000 with an estimated useful
life of ten years), lnbor, supplies, and travel. On average, a fully schzduled trailer operating
at & hatchery facility can be expected to tag 4 milllen fish per year at 3 cost of
spproximately $74/M for fsh larger than 200 to she pound and 385/M for fish smaller than
260 to the pound {costs include OWT%s, chemicals, personnel and ttavel), For wild fish,
total OWT tagging costs can be sxpected to range from 3600 to 31000 per thomsand fish
since portable tagging machines are requirsd and trapping tosts must be incurred (trapping
costd vary widely depending npon the sites and species involved).

CWT Recovery Costs: Cosbs of recvvering and decoding CWT's are part of catch sampling
and escapement estimation programs. CWT recovery costs eannot be readily sepurated,

Is a typical CWT program a one—year or mulii—year effort?

The twe basic typea of CWT studiea proposed under the budget request for the Pacific
Snimon Treaty ars: (a) an mdicator stock program o provide data necessary $o monitor the
tHectivencss of munagernent actions on zxploitation patterns and escapement response; and
(b} a program to datermine the degree to which indicator stocks are representative of a
porticular type of production from a given gsographic area. Type (a) studies must he
employed on a conbinuing basiz. Type (b) programs usually involve wild stockn (wild stocks
are critical to the evaluation of management objectives under the Treaty) and must be
conducted for a sufficiently-long time period to determine the minimum number of indicator
stocks necessary for monitoring fishery regime impacta,

Can other methodologies provide the same information at less cost?
No. No other proven methed is available which can provide the Dexibility to tag the
number of diffsrent groups of fish required for atock composition, distribation, or
productivity. studies. The CWT program is currently unjque in thats (1) the lnrge number of
possible tag codes permits replication of experiments to snable scientists to determine the
stabistical reliability of estimates derived from analysia of recovery data; and (2) a coastwide
CWT tag recovery program is operational

Fin-clipping does not provide the capacity to mark a sufficiently lacge number of different
groupe, aliers survival and distribution patterns of marked fish, and can suifer from data
problems resulting from misidentification of apecies or fin mark combinations,
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For some speciss, UWT use i limited bscause of the small zize of juvepiles st the time of
aeaward migration {(althongh half-size tegy are somstimes uted for pink and chum) and
difficulties of working with adult fish. For coho and chinook, CWT programs esn provide
more reliable information at lower rosts thap adult taggins,

For some species and fisheries, CGenstic Stoek Identification (GSI) techniquea can be
employed with sufficient aceuracy to sepavate major stock groupings. GSI i3 cuerently not
capable of distinguishing between individual stocks for most rivers and species, althovgh
prefiminary research results Indicate thet this technique could potentially be practieally
applied in the futurs.

Although scale analywis is extensivaly used for sockeye stock identification purposes, it is
currently only eapable of discriminating between three broad catsgoriea of chinook and coho
production (normal and accelerated roleases of hatchery fish, and wild fish). Additional
reacarch would be required to determine if acale analysis would be capable of diseriminating
between particular stocks of management concern,

Some research is currently being conducted to ‘détermine if chemical marking of zeslea and
otoliths of hoatchery—reared fish can be practically implemented.  Such techniques could
provide a relatively inewpensive means of marking large quantitiza of fish, permitiing
managers to distinguish betwean fish of hatchery and wild origin; hewever, it 15 nnceriain
whether a sufficiently imrge pumber of themieal marks could be developed to diasinguish
batween individusl siocks and a new system for caich sampling and anslysis would be
requirad.

How is CWT daia integrated with other data sources?

COWT recovery dasta zre obtained through catch—sampling and escapement assessment
progrsms and voluntary returna {photo 6). Heads of fich with miming adipese {ins are
recoversd in the sampling process and shipped to o lsboratory for examinasion alopg with
information on the location of the recovery and the total number of fish sampled. A core
iz taken from the head and tested for the presence of 8 CWT (phote 7). CWTD are
witacted and decoded by a technicisn (phote 8). Data from reeoveries sre then recorded
and snalyred in comjunction with release information nnd catch statistics 1o sstimnte
sontributions to fisheries, resource status snd escapementa.
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Photo 1: (WT's shown to scale. A CWT is approximately
1 mm in length and .25 mm in diameter.
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Photo 2:  Close~up of a CWT showing etched codes.
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Photo 4: Close up of ¢WT in nose cartilage of

salmoil.
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Photo 5: Clipping the adipose f£in of a CWT'd juvenile
salmon.
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Photo 6: Notice to recreational fizshermen informing
them that a missing adipose fin indicates
the possible presence of a CRHT.
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Photo 7:; Technician scanning a core taken from the head

of an adipose clipped adult salmon to detect the
praesence of a CWT.
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Phote 8: Technician readi
information on a

g a CWT and entering
data recording form.
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