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ABSTRACT

Schubert, N.D., G.E. Rosberg, R.J. Cook and G.M.W. Cronkite. 1985. A coded wire
tag assessment of Birkenhead River coho salmon: 1982 tag application and
1984 spawner enumeration. Can. MS Rep. Fish. Aquat. Sci. 1816: 35 p.

Coho juveniles in the Birkenhead River were captured and coded wire tagged
during the fall of 1982. A total of 43,566 age 0+ and 3,432 age 1+ coho were
released with codes 02 22 09 and 02 23 26 respectively. Mean size of tagged age
0+ coho was 55.8 mm and 2.0 g; tagged age l+ coho averaged B4.7 mm and 7.0 g.

The subsequent spawner escapement was estimated at 11,524, of which an est-
imated 327 and 31 were tagged with codes 02 22 09 and 02 23 26 respectively.
Estimated survival to escapement was 0.8% and 1.0% for the two respective tag
codes.

Key words: Birkenhead River, coho salmon, coded wire ragging, escapement, sur-
vival.

RESUME

Schubert, N.D., G.E. Rosberg, R.J. Cook and G.M.W. Cronkite. 1985. A coded wire
tag assessment of Birkenhead River coho salmon: 1982 rag application and
1984 spawner enumeration. Can. MS Rep. Fish. Aquat. Sci. 1816: 55 p.

A 1l'automne 1982, on a capturé des saumons cohos juvéniles dans la riviére
Birkenhead, auxquels on a posé des étiquettes métalliques codées. Au total,
43,566 cohos de O* an et 3,432 poissons de 1% an portant respectivement les
codes 02 22 09 et 02 23 26 ont été reldchés. La taille moyenne des cohos de 0¥
an étiquetés s'élevait 3 55.8 mm et 2.0 g tandis que ceux de 1* an atteignaient
en moyenne 84.7 mm et 7.0 g.

On a calculé que l'échappée ultérieure totalisait 11,524 poissons, dont
environ 327 et 31 portaient respectivement les codes 02 22 09 et 02 23 26. La
survie estimative jusqu'd l'échappée s'élevait respectivement 2 0.82 et & 1.0%
pour les deux séries de codes.

Mots-clés: riviedre Birkenhead, saumon coho, étiquettes métalliques codées,
échappée, survie.



INTRODUCTION

A coho salmon coded wire tagging
(CWT)} study was conducted during the
autumn of 1982 in the Birkenhead Ri-
ver, a large tributary of the Harri-
son/ Lillooet River system located
near Pemberton, B.C. (Fig. 1). This
study was one of several recently in-
itiated in the Fraser River system to
determine, through the coast-wide mark
recovery program, the exploitation
rate, catch distribution and survival
rate of specific coho stocks (Schubert
1982, 1984; Fedorenko and Cook 1982;
Hutton et al. MS 1983; Schubert and
Fedorenko 19853).

Birkenhead River coho were selec-
ted for study for two reasons. First,
although the salmonid resource of the
Birkenhead River system has been the
subject of intensive investigation by
both the Intermational Pacific Salmon
Fisheries Commission (IPSFC) and the
Department of Fisheries and Oceans,
comparatively little effort has been
devoted to coho salmon. This study
was designed, therefore, to document
the life history characteristics, ex-
pleitation rate and harvest distribu-
tion of Birkenhead River coho salmon.
Second, since Birkenhead River coho
are a major Fraser River coho stock,
with escapements during the 1970's
averaging approximately 5% of the Fra-
ser River system total, assessment of
this stock received a high priority.

Birkenhead River coho juveniles
were trapped and coded wire tagged
during the autumn of 1982 and return-
ing spawners were enumerated during
the autumn and winter of 1984/5. This
report describes the field techniques
and documents the results of both the
juvenile and adult components of the
Birkenhead River CWT study. Detailed
data presented here include juvenile
catch by species, numbers of coho re-
leased with CWT's, size and age char-
acteristies of coho Juveniles and
adults, estimates of total escapement
and escapement by CWT code, and de-

scriptions of rearing and spawning
distributions. A full analvsis of ex-
ploitation rate, survival rate and
harvest distribution will be published
when catch data are finalized.

STUDY AREA DESCRIFPTION

The Birkenhead River arises in
the Coast Mountains near Sun God Moun-
tain (2,280 m) and flows in a souther-
ly direction for approximately 54 km
before entering the upper end of Lill-
ooet Lake, 1 km north of the upper
Lillooet River confluence (Fig. 1).
The river drains a mountainous, par-
tially glaciated watershed of 596 km?
and is among the largest tributaries
of the Harrison/Lillooet system.

The Birkenhead River flows for
much of it's lengrth through a narrow
valley bounded by steep mountains.
Tributary streams enter from steep
side wvallevs and generally flow direc-
tly into the main river. As a result,
salmonid habitat is largely confined
to mainstem and side channel areas, to
short seepage-fed flood plain tribu-
taries and to the deltaic portions of
larger tributaries. The river is
passable to adult chinook salmon as
far upstream as Taillefer Creek (34
km) (Koster MS 1976); however, a 2 m
rock falls in a deep bedrock canyon
located 27.5 km upstream from Lilloocet
Lake delineates the apparent upper
limit of coho migration. Below the
canyon, the river flows for 19.5 km
through a narrow, flat bottomed valley
and is characterized by long rapids
and riffles, frequent deep pools and
isolated braided areas. The river
flows from the mountain wvalley onto
the Lillocet River flood plain approz-
imately B km upstream, then flows to
the mouth in a slow moving, meandering
channel parallel to the upper Lillooet
Eiver.

The Birkenhead River hydrograph
reflects a dominant spring snow melt
modified by fall and spring precipita-
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tion inputs (Fig. 2, Appendix 1).
Daily discharges averaged 23.9 cubic
meters per second (m3/s) over a 24
year period of record ending in 1981.
Maximum and minimum mean daily dis-
charges generally occurred in June
(70.7 m3/s) and March (7.5 m3/s) re-
spectively.

Human settlement in the Birken-
head watershed is concentrated in the
lower reaches where Indian reserves of
the Mount Currie Band border the river
(pop. 1,161; IANDC 1983). Agricultur-
al activities have had the greatest
impact on the Birkenhead River salmon-
id resource. In 1947, the lower river
was diverted to rthe current channal
from one which drained directly into
the upper Lilloocet River, approximate-
ly 4.5 km above Lilleooet Lake. In
1949, the outlet of Lillooet Lake was
dredged, lowering the lake level by
2 m and draining a large marsh on the
upper Lilloocet River delta. Since

that time, sections of the Birkenhead
River and much of the lowesr &40 km of
the upper Lillooet River have been
dyked. Other human influences have
been associated with the use of the
valley as a transportation (railroad,
highway) and hydroelectric transmis-
sion corridor. Rights-of-way are
sprayed with herbicides and, as re-
cently as 1972, train derailments have
deposited deleterious materials into
the river.

The Birkenhead River supports
populations of sockeye, coho and chin-
ook salmon (Appendix 2) as well as
cutthroat trout, Delly Varden char and
whitefish. Sockeye are dominant, with
an average escapement (1951-1984) of
69,000 and a maximum of 173,500 re-
corded in 1974, Coho escapements
averaged 3,300 sipce 1951, with a max-
imum of 15,750 recorded im 1952,
Chinook escapements averaged 700 since
1951, with a maximum of 3,500 recorded
in 1957.
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The Birkenhead River system has
been the subject of intensive fisher-
ies activities since early in the cen-
tury. The Department cof Fisheries op-
erated a salmon hatchery on the Birk-
enhead River near Owl Creek from 1905
until the hatchery program was aban-
doned in 1936. The facility, with a
capacity of approximately 45 million
eggs, was primarily for sockeye al-
though up to 1.5 million ecoheo, 150,000
chinook and 197,000 Kamloops trout
eggs were taken 1n some vyears. The
primary purpose of this facility was
to augment natural salmon production
in order to offset the effects of over

fishing. The facility was also used
to distribute Kamloops trout from
Lloyd's Creek (Kamloops) to local

lakes and streams and, during the per-
iod 1919 to 1931, the facility played
a major role in attempts to reestab-
lish sockeye production in systems im-
pacted by the Hell's Gate slide.
Birkenhead River sockeye were trans-
planted to the Eagle, Quesnel, Nechako
and Stuart systems, and to the Skeena
system to compensate for Skeena sock-
eye transplanted to the upper Fraser
River system (Aro 1979). The only re-
corded sockeye transplant inteo the
Birkenhead River was from Sweltzer Ri-
ver in 1929.

A salmon hatchery was reestab-
lished on the Birkenhead River in 1977
in an attempt to reverse apparent de-
clines in the chinocok escapement. The
current capacity of this facility is
approximately 200,000 eggs.

BEACH DESCRIPTIONS

The Birkenhead River was divided
into 10 reaches on the basis of homo-
geneity of physical characteristics
such as gradient, channel morphology
and substrate type. Extensive sec-
tions of homogeneous habitat were di-
vided into several reaches in order to
more closely relate biclogical data to
the sample sites. The reaches are de-
scribed below and detailed in Fig. 3.

Unless otherwise noted, river dis-
tances are in kilometers upstream from
Lillooet Lake. Local names for land-
marks or creeks without ocfficial names
are bracketed.

Reach 1 (mouth to km 7.4). BReach
1l is characterized by a meandering
channel with a low gradient, a sand
and mud substrate and extensive stream
side vegetation. The Mount Currie In-
dian reserve borders both sides of the

channel for wvirtually the entire
reach.
RBeach 2 (km 7.4 to km 9.7).

Reach 2 is a transition area where the
river flows from the mountain valley
onto the Lilloocet River flood plain.
The reach, which extends from the road
crossing immediately below the Birken-
head Hatchery downstream to the con-
fluence of an unnamed tributary (War-
bonnet Creek), is characterized by
long riffles, isolated deep pools and
a gravel substrate.

Creek meanders for 4 km
across the flood plain, entering the
Birkenhead River at km 7.4. The creek
is characterized by a mud substrate,
rooted aquatic wvegetation and thick
riparian growth.

Warbonnet

Beach 3 (km 9.7 to km 14.7).
Reach 3 extends upstream to a series
of rapids located 0.5 km below the
Mount Currie = Birken road crossing
(Twin Bridges). The reach is charact-
erized by a 2% gradient, a rapids/pool
stream form and a boulder/gravel sub-
strate.

Reach 4 (km 14.7 to km 17.5).
Reach 4 extends upstream to a narrow
gorge where the river passes over a
gseries of small, passable falls. The
reach is characterized by long rapids
and riffles, deep isolated pools and a
substrate of mixed gravel/cobble, with
boulders present in the faster sec-
tions. Pools in this reach provided
extensive adult coho helding habitat.
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Reach 5 (km 17.5 to km 18.8).
This reach is similar in character to
Reach 4, except extensive gravel de-
posits occur where the channel broad-
ens and a small slough, characterized
by a mud substrate, extensive instream
debris and overhanging vegetation,
joins the mainstem from the west.

Reaches 6 to 9 (km 18.8 to km
24.0). In these reaches (Hindu
Flats), a broad valley bottom and a
gradient of less than 1% result in a
river morphology characterized by long
riffles, frequent deep pools, exten-
sive braiding and instream debris,
frequent undercut banks and a predemi-
nantly gravel substrate. 5mall tribu-
taries and side channels are common;
the most important are described be-
low.

RBeach 6 (km 18.8 to km 19.6).
Three small seepage channels and a
small tributary enter Reach 6 from the
west and east respectively. The chan-
nels are less than 250 m im length
and 3 m in width and have gravel de-
posits near the confluences. The tri-
butary, which enters the river near km
19, is impassable beyond the railway
crossing 300 m upstream.

Beach 7 (km 19.6 to Tkm 20.8).
Two tributaries enter the Birkenhead
Biver in Reach 7. Cool Creek, an 850
m long stream which enters from the
east near km 19.6, is characterized by
a silt substrate and cooler water
temperatures than the main river. The
second tributary, which enters from
the west, is shorter and has a silt
substrate with isolated gravel depos-
its in the upper areas.

Beach B (km 20.8 to km 21.8). A
emall unnamed tributary enters Reach 8

from the west near km 21. Important
side channels also occur iIin this
reach.

Beach 9 (lkm 21.B to km 24.0).

Reach 9 is joined from the west by a
small ephemeral stream and frpm the

east by Spetch Creek, a stream with
limited salmonid habitat which enters
the Birkenhead River at km 21.8.

Reach 10 (km 24.0 to km 26.5).
Reach 10 extends upstream to the out-
let of the Birkenhead canyon. 1In this
reach, a narrow valley and a higher
gradient result in a river morphology
characterized by a single channel, a
rapids/pool stream form and a rubble
substrate. Poole Creek, the only ma-
jor tributary in Reach 10, is an 11 km
long stream which enters the Birken—
head River at km 25.7. 1In the lower
1.5 km, Poole Creek has a low grad-
ient, a gravel substrate and extensive
instream debris.

METHODS
JUVENILE PROGRAM
Fish Capture

Minnow traps baited with frozen
chum salmon roe were the only capture
technique used in this study. Trapp-
ing was conducted from September 15 to
November 18, 1982, Up to B0 traps
were set daily in areas of slow to
moderate current and adequate cover,
such as in log jams, awmong rooted
aquatic plants and submerged debris,
and under overhanging banks. Captured
fish were removed from the traps at
least once and often twice each day,
sorted to species and enumerated. All
coho juveniles were transported in 23
litre plastic buckets to nearby pens
(described below) where they were held
for coded wire tagging. All other
species were released at the capture
site.

Each reach was intensively trap-
ped in isolation from other areas.
Traps were baited after each check and
moved frequently in response to de-
clining catch levels. When all known
rearing areas within a reach had been
trapped, trapping was halted and the
tagged juveniles were returned to that



area.
Juvenile Coho Holding

Prior to tagging, all coho juv-
eniles were held in instream pens con-
structed from 0.9 m x 1.8 m plastic
(ABS) pipe frames and 4.8 mm mesh mar-
quisette netting. Snap-on plastic
covers provided shade and protection
from avian predators. Floats (boat-
bumpers) were attached to the ABS
frame uprights to permit the pens to
float during high discharges. Holding
sites in each discrete trapping area
were selected on the basis of four
criteria: protection from turbulence;
proximity to trapping areas; the pre-
sence of an adequate supply of clean,
oxygenated water at low flows; and
ease of access. When holding areas
were unavailable at the capture site,
juveniles were transported to the
nearest available holding area.

Daily catches were graded by size
into separate pens in order to mini-
mize cannibalism. Pen loading densi-
ties were loosely based on those re-
commended by McNeil and Bailey (1975),
but were modified on the basis of lo-
cal conditions and fish behaviour.
Mortalities were enumerated and re-
moved daily.

Coded Wire Tagging

Age Class Separation: Prelimi-
nary surveys conducted during August
1982 indicated that approximately 6%
of the juvenile coho population in the
Birkenhead River was age 1+. In view
of possible brood year specific gene-
tic and behavioural differences which
could bias subsequent analyses, all
coho juveniles captured during the
study were sorted by age class in or-
der to tag each brood year with a un-
ique tag code. Eye diameter was se-
lected as the primary sorting criter-
ion on the basis of data reported by
Robinson (MS 1976) which indicated
that eye size could be useful for ra-
pid sorting by age class in the

field. The present study used a fixed
point cutoff of 5.5 mm on the basis of
preliminary survey data. Eye diameter
was measured using a plastic template
with eircular holes calibrated in 0.5
mm increments.

Tagging Procedure: The CWT
equipment and machine maintenance pro-
cedures used during the study were
similar to those described by Arm
strong and Argue (1977). Tagging
occurred between September 20 and Nov-
ember 19, 1982. On each tagging day,
tag implant location was checked for
each tag lot by bisecting the skull of
a tagged coho with a scalpel along the
median plane. 1f the tag was not in
the preferred position in the cartila-
ginous wedge of the skull (the chon-
drocranium), implant depth was adjust-
ed and the procedure repeated until
tag placement was correct. Following
this check, the remaining fish were
tagged.

During the tagging operation, the
fish were anaesthetized using a stock
Tricaine Methane Sulphonate (TMS) sol-
ution of 7.5 g per litre of water
which was further diluted, as condi-
tions dictated, in a 7.5 litre plastic
basin. The two age groups were
assigned separate nose molds, implant
depths and tag codes. The fish were
then marked by adipose fin removal,
tagged, and passed through a quality
control device to ensure the CWT was
present. All coho juveniles with a
nose-fork length greater than 45 mm
were tagged, with the exception of any
diseased or injured fish which were
noted and excluded from tagging.

When possible, a random sample of
up to 350 coho was removed from the
recovery bucket throughout each tagg-
ing operation and retained for a mini-
mum of 24-hours. These fish were exa-
mined for adipose clip quality, anoma-
lies and CWI retention. Any coho
without a CWT or with a poor clip was
retagged or reclipped and the tag lot
totals adjusted to reflect the numbers



released with complete adipose clips
and CWT's. All other tagged fish were
either immediately transported to the
original trapping area and released or
held until the cessation of trapping,
then transported and released.

Tag Codes: Two CWT codes were
used during the 1982 Birkenhead River
study: age 0+ and age 1+ coho were
tagged with codes 02 22 09 and 02 23
26 respectively.

Biological Sampling

In each reach, at least 25 juve-
niles from the age 0+ and 1+ tag
groups were randomly sampled prior to
release to determine the reliability
of age discrimination and the average
size at release. A scale sgmear was
taken with a scalpel from the "pre-
ferred region", as defined by Clutter
and Whitesel (1956), nose-fork length
was measured to the nearest mm, mean
wet weight (¥ 0.1 gram) was determined
by weighing the sample in aggregate on
an Ohaus triple beam balance, and eye
diameter, as defined as the greatest
distance between the margins of the
scleral cartilage, was measured to the
nearest 0.5 mm as described above.

In each reach, an additional 100
coho juveniles were sampled as above
prior to tagging., These samples were
more representative of the stream pop-
ulation than the tag lot samples since
coho less than 45 mm were included;
however, bilases due to trap selectiv-
ity were not addressed.

Physical Sampling

Surface water temperatures were
recorded daily at all trapping sites
using pocket thermometers. As well,
records from a continuocusly recording
thermograph installed by the IPSFC in
Reach 4 (km 15.5) were obtained for
the period August 18, 1982 to January
3 4 S

ADULT PROGRAM
Aerial Survey

The Birkenhead River was surveyed
by helicopter on QOcteber 30 and Novem—
ber 26, 1984 in order to document the
holding locations of adult coho and to
provide wvisual estimates of spawner
abundance. On each survey, the river
was flown from the mouth to the limit
of coho passage, approximately 27.5 km
upstrean, Observers wore sunglasses
with polarizing filters to reduce sur-
face glare. Sighting conditions and
observations of live and dead coho
were recorded on a reach specific bas-
is.

Fish Capture

Beach Seining: The use of a 5
cm mesh beach seine (6.1 m x 30.4 m)
to capture adults for disk tagging was
attempted early in the program. The
net was set by hand in holding pools
using long end ropes; however, the
technique proved ineffective and was
discontinued.

Angling: Adult coho were cap-
tured by angling in the Birkenhead Ri-
ver during the period HNovember 6 to
Hovember 22, 1984. Angling efforts
were concentrated in several deep
pools in Reach 4 where adult coheo held
prior to migrating past a small falls
to the spawning grounds. A continuous
upstream movement of fish permitted
the pools to be angled on a daily
basis. The fish were captured using a
double barbless hook baited with small
pieces of fluorescent orange wool.
Captured fish were beached with the
aid of a landing net, transferred to a
tagging tray, disk tagged and re-
leased.

Tagging Procedure

Adult coho were disk tagged inm a
wooden tray (10 cm x 10 cm x 100 cm)
constructed with a flexible plastic
bottom and a meter stick recessed in



one side. Only adult coho were tagg-
ed; precocious males (nose-fork length
less than 33 cm) were not tagged due
to an expected low recovery rate.

All coho were tagged using the
Petersen disk tagging system, comnsist-
ing of two 2.2 cm diameter laminated
cellulose acetate disks and one (.7 cm
diameter transparent plastic buffer
disk threaded through centrally punch-
ed holes onto a 7.7 cm long nickel
pin. The pin was inserted with pliers
through the musculature and pterygio-
phore bones approximately 1.2 cm below
the anterior portion of the dorsal fin
insertion. The disk tags were arrang-
ed with one on each side of the back
and with a buffer disk on the pin head
side. The tags were secured by twist-
ing the tag pin into a double knot.
Green disk tags were used to reduce
color contrast and thereby minimize
recovery and predation biases. One
disk tag per pair was numbered with a
unique code for individual identifica-
tionm.

Each disk tagged fish received a
secondary mark to allow the assessment
of disk tag loss. A 0.7 cm diameter
hole was punched through the operculum
of each disk tagged fish using a sin-
gle hole paper punch. Care was taken
to ensure gill tissues were not damag-
ed.

The following information was re-
corded for each fish released with a
disk tag: date and location (reach)
of tagging, disk tag number, nose-fork
length (* 0.5 cm), sex, and presence
or absence of the adipose fin. The
condition of the fish at release was
recorded as 1 (swims away vigorously),
2 (swims away sluggishly) or 3 (re-
quires wventilation). Any bleeding
from the gills or abdomen was also
noted.

Census Procedure

Stream Surveys: The Birkenhead
River was surveyed on foot on a weekly

basis during the period November 28,
1984 to January 6, 1985. On each sur-
vey, a three-person crew equipped with
sunglasses with polarizing filters
covered all known spawning areas, with
equal survey effort in each area when
possible., In each reach, live adults
were enumerated visually and all car-
casses were sampled (described below),
cut in two with a machete to avoid
counting the same fish on subsequent
surveys, and returned to the stream.
A long handled gaff was used to re-
trieve carcasses from pools and an axe
was used to free carcasses from river
ice.

A partial weir was installed in
Reach 5 in an attempt to intercept

carcasses carried downstream by the
current. The weir, which spanned
approximately one-half the channel,

was constructed from 7.6 cm mesh plas-
tic coated fencing supported by steel
T-bar driven into the substrate at two
meter intervals along a wind felled
tree.

Biological Sampling: All coho
carcasses recovered during the 1984
study were sampled, and all sample
data were recorded on a reach-specific
basis. Each carcass was first examin-
ed for a secondary mark and then for a
disk tag to reduce the bias from exam—
ining disk tagged fish more closely
for secondary marks than wuntagged
fish. If a disk tag was present, the
number was recorded and the tag re-
moved from the carcass. All carcasses
were measured for postorbital-hypural
plate length (= 0.5 cm) and five
scales were removed from each preferr-
ed region for subsequent age determin-
ation. Sex was confirmed by incising
the abdomen of each carcass. Spawning
success was recorded for females as a
percentage based on an average fecund-
ity of 2,500 (Wood et al. MS 1979),
and as spawned or unspawned for males.

All carcasses were also examined
for adipose clips. The adipose condi-
tion was recorded (unclipped, or: 1 =



complete e¢lip, flush with dorsal sur-
face; 2 - partial clip, nub present; 3
= gquestionable, appears clipped but
fungus or decomposition obscured area)
and for all adipose clipped individ-
uals, the head was removed posterior
to the eye orbit, placed in a plastic
bag coded for the above sample data
and frozen.

In order to estimate CWT reten-
tion, it was necessary to evaluate the
level of CWT loss which occurred after
death as a result of decomposition or
scavenging. Carcass condition was re-
corded as fresh (gills red or mot-
tled), moderately fresh (gills white,
body firm), moderately rotten (body
intact but flesh soft), or extremely
rotten (skin and bones). The absence
of eye(s) was also recorded because
poorly placed CWT's can migrate to the
eye musculature where they are vulner-
able to loss by scavengers.

CWT Recovery

Coded wire tag removal was con-
ducted under the supervision of S5almon
Services Branch personnel. The heads
were first thawed, then rinsed to re-
move sand and gravel. After dissec-
tion and repeated passes through a
metal detector the CWT was located,
separated from tissue and decoded un-
der a binary microscope.

When a CWT was not initially de-
tected, the head was passed through a
strong magnetic field and the process
was repeated. If a CWT was not detec—
ted, a more sensitive metal detector
was used. If a CWT was still not de-
tected, the head was X-rayed to con-
firm a CWT was not present.

Escapement Estimation

The esgcapement of adult coho sal-
mon to the Birkenhead River was calcu-
lated from the disk tagging data using
the adjusted Petersen formula (Chapman
modification) (Ricker 1975):

- 10 =

HN=(M+ 1)C+ 1)
4l

where N = population estimate

M = number of disk tags
applied

C = number of carcasses ex-—
amined for disk tags

R = number of disk tags or
secondary marks recov-
ered

Confidence limits (p < 0.05) were cal-
culated for the population estimate by
gubstituting the following into the
above equation:

R+ 1,92 % l.gﬁﬂ,f E+ 1.0

The above method was used to generate
population estimates for the total
1984 return of adult coho. Individual
estimates for the return of adipose
clipped adult coht and for males and
females were calculated by applying
the ratio of the individual estimates
to the total population estimate.

RESULTS
JUVENILE PROGRAM
Fish Capture

Coho Salmon: A total of 55,531
juvenile coho salmon were captured by
expending an estimated 33,495 trap-
hours (1,395.6 trap-days) effort over
a 64-day trapping period (Table 1).
This catch included approximately
3,400 coho juveniles which were lost
from wvandalized pens 1in Reach 2,
Approximately 6,600 were subsequently
captured in that area and released
with CWT's.

The largest catches occurred in
Reach 7, which contributed 55% of the
total catch and accounted for 55% of
the total trapping effort. The small-
est catches occurred in reaches 9 and
5, which contributed 1% and 4% respec-
tively to the total catch and together
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Table 1. Catch of coho juveniles by reach in the Birkenhead River system, 1982

Location Trapping Trap- Trap- Coho CPUE
period hours days catch Trap-hr. Trap-day

Reach 228 Nov. 9 = 17 5,209.8 217.1 10,042 1.93 46.3
Reach 5 Oct. 25 - 28 2,818.2 117.4 2,460 0.87 21.0
Reach 6 Wov. 1 - & 3,605.5 150.2 5,901 1.64 39.3
Reach 7 Sep. 20 - Oct, 21 18,327.8 763.7 30,702 1.68 40.2
Reach 8 Sep. 15 — 17 3,106.0 129.4 5,746 1.85 44.4
Reach 9 Sep. 15 - 16 427.5 17.8 680 1459 8.2
TOTAL Sep. 15 - Nov, 17 33,494.9 1,395.6 55,531 1.66 39.8

8 Includes 3,421 coho (1,746.6 trap-hours or B3 trap-days effort) lost when the
holding pen was vandalized.

Table 2. Catch of species other than coho by reach in the Birkenhead River
system, 19828

Location Rainbow Cutthroat Dolly Whitefish Sculpins Lamprey
trout trout Varden
Reach 2 - = - - 64 2
Reach 5 4 9 1 - - 1
Reach 6 12 & 2 1 - -
Reach 7 16 14 15 1 = 1
Reach 8 4 - 5 - - 1
Reach 9 14 - 30 - - 1
TOTAL 50 27 53 2 64 B

8 For capture dates, see Table 1.
b 411 identified as mountain whitefish ( Prosopium williamsoni ).



Table 3.
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River system, 1982 (data from Appendix 3).

Summary of coho coded wire tagging results by age class in the Birkenhead

Age Number Estimated Adipose Poor Number Tag code
processed post-tagging only and adipose released
mortality tag loss clip with clips
and CWT's
O+ 44 ,875 187 168 954 43,566 02 22 09
1+ 3,553 13 6 102 3,432 02 23 26

accounted for 10% of the total trapp-
ing effort. Coho catch per trap~hour
and trap-day averaged l1.66 and 39.8
respectively during the 1982 program.

Nonsalmon Species: A total of
64 sculpins ( Cottus sp. )}, 53 Dolly
Varden char ( Salvelinus malma ), 50
rainbow trout ( Salmo gairdomeri ), 27
cutthroat trout { Salmo clarki
clarki ), 6 lamprey and 2 mountain
whitefish ( Prosopium williamsoni )
were captured during 1982 (Table 2).
Sculpins were confined to the lower
reaches; other species were captured
in most areas.

Coded Wire Tagging

A total of 44,875 age 0+ and
3,553 age 1+ coho juveniles were ad-
ipose clipped and coded wire tagged
‘during 1982 (Table 3, Appendices 3a
and 3b). When adjustments were made
for short term (24-hour) tag loss,
mortality and incomplete adipose
clips, the number released with tags
and identifiable adipose clips was
43,566 age 0+ and 3,432 age 1+ coho.
Due to operational problems, approxi-
mately 25% of the tagged fish were not
subsampled for adipose clip quality
and tag retention; average values were
applied to those tag groups and re-
lease wvalues were adjusted according-
1}'0

Short term tag loss for age O+

coho averaged 0.4%, with a daily tag
lot range of 0% to 1.1%; delayed tag
loss for age 1+ coho averaged 0.2%,
with a daily tag lot range of 0% to
0.5%. Post-tagging mortality was gen-
erally low (187 age O+ and 13 age 1+)
with the exception of unusually high
mortalities in the October 18 and 21
tag groups which resulted from poor
pen placement during high flows.

The incidence of poor adipose fin
clips for age (4 coho averaged 2.3%,
with a daily tag lot range of 0% to
8%; the incidence of poor fin clips
for age 1+ coho averaged 3.1%, with a
daily tag lot range of 0.4% to 9.3%.
The high incidence of poor clips was
attributed to staff inexperience.

The incidence of disease, damage
and structural anomalies among age 0+
and age 1+ coho subsamples held for at
least 24-hours was 1.7% and 18.4% re-
spectively (Appendices 4a and 4b).
Among age 0+ coho, anomalies were in-
frequent; among age I+ coho, the most
prevalent conditions were nose damage
{14.9%) and scale loss (1.9%), both of
which were associated with abrasion
against the sides of the pens during
the protracted holding period. The
incidence of naturally missing adipose
fins was 0.06% and 0% among age (4 and
1+ coho respectively and is unlikely
to effect subsequent assessment.

Delayed Tag Loss: Delayed CWT
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Table 4, Estimated age composition by reach of coho juveniles released with coded
wire tags in the Birkenhead River system, 1982 (n = sample size).
=== =
Location Release Sample data and adjusted age composition
group n Age O+ e 1+
size % Number %Z  Number
Code 02 22 09 (Age 0+)

* Reach 2 6,301 4 100 6,301 ] -
Reach 5 2,610 48 100 2,610 0 -

* Reach b ey 370 6 100 5,315 o =
Reach 7 17,760 137 100 17,760 0 -
Reach 8 k1,520 86 100 11,520 0 =
TOTAL 43,566 281 100 43,566 0 =

Code 02 23 26 (Age 1+)

* Reach 2 400 1 42,2 169 57.8 231
Reach 5 257 41 36.6 94 63.4 163

* Reach & 499 2 42,2 211 57,8 238
Reach 7 1,410 87 60.9 g59 39.1 231
Reach 8 866 66 13.6 118 B6.4 748
TOTAL 3,432 197 42.2 1,451 S5f.8: 1,981

¥

loss was assessed in tagged individ-
uals which had migrated from the orig-
inal area of release toc recapture
sites in other areas. A total of 670
age 0+ and 26 age 1+ coho juveniles
were recaptured between 7 and 60 days
after release (Appendix 3c). The in-
cidence of tag loss in age 0+ and age
1+ juveniles was 1.0% and 7.7X% respec-
tively, an increase from the short
term tag loss level of 0.4% and 0.23
respectively.

Tag Group Sampling

Age Composition: Scale-age ver-
ifications from each CWT release group
(Appendix 5) were weighted by release
group size to estimate the true age

Weighted mean age composition used due to inadequate sample size.

composition of the coho juveniles re-
leased with CWT's (Table 4). The CWT
releases consisted 95.8% of age 0+ and
4.2% of age 1+ coho juveniles. This
proportion was identical to that ob-
served in the more representative
catch samples (Appendix 6); however,
only 92.7% of the juveniles released
with CWT's were tagged with the age O+
code. The larger age 0+ Jjuveniles
tended to be misidentified as age 1+
Juveniles, resulting in an estimated
1,451 age 0+ juveniles released with
the age 1+ tag code (code 02 23 28)
(Table 4). The age 0+ code (code 02
22 09) consisted entirely of age O+
juveniles. As a result, an estimated
96.8% and 100% of the age 0+ and age
1+ juveniles respectively were re-
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head River system, 1982 (n = sample size).

Mean size of coho juveniles released with coded wire tags in the Birken—

Location ol Mean n Mean
length (mm) weight
(* 95% CL) (g)
Age 0+ (02 22 09)
Reach 2 50 63.0 (£ 2.0) 50 2.87
Reach 5 50 56.4 (= 2.2) 50 2.07
Reach 6 50 59.8 (* 2.6) 50 Bl
Beach 7 150 5.7 (£ 1.3) 150 1.80
Reach 8 100 FEIGE (2 156) 100 1473
Mean3a - 55.8 - 1.99
Age 1+ (02 23 26)
Reach 2 50 83.8 (F 2.0) 50 7.43
Reach 5 50 85,3 (¥7273) 50 6.92
Reach 6 50 84.7 (£ 1.9) 50 6.64
Reach 7 150 B5.0 (¥ 1.4) 150 7.10
Reach 8 100 84,7 (= 1.7) 75 6.94
Meana - 84.7 - 7 .02

8 Weighted by CWT release group size.

leased with the correct caode.

Length and Weight: The mean
length and weight of coho juveniles
released with CWT's is reported in
Appendix 5 and summarized in Table 5.
The age 0+ (code 02 22 09) and age 1+
{code 02 23 26) release groups averag-
ed 55.8 mm and 1.99 g, and 84.7 mm and
7.02 g respectively. Little reach-
specific variability was noted in the
size of age 1+ juveniles released with
CWT's; however, age 0O+ juveniles from
the upper reaches were smaller while
age 0+ juveniles from Warbonnet Creek,
a small Reach 2 tributary, were signi-
ficantly (p < 0.05) larger than those
released in other areas.

Water Temperature

Mean daily water temperatures in
the Birkenhead River are detailed in
Appendix 7 and Fig. 4. Temperatures
declined from 12.8° C in August to
1.92 C in December. Maximum daily
temperatures during the period of
tagging ranged from 16° C to 3° C and
were not a factor inm juvenile mortal-
ity during the study.

ADULT PROGRAM

Run Timing
The 1984 Birkenhead River coho
run arrived in the river in October



and, on the basis of observations dur-
ing disk tagging operations, most of
the run had entered the river by mid-
November. Coho adults held in main-
stem pools for several weeks prior to
moving onto the spawning grounds. Ma-
jor holding areas were located in
reaches 3, 4 and 5, with smaller hold-
ing pools located throughout the upper
reaches (Appendix 8).

Spawning was first observed in
late November; peak spawning and die-
off occurred in mid and late December
respectively. Spawning continued
through the end of the study and,
based on the number of adults holding
at that time, presumably continued in-
to February.

The migratory timing of Birken-
head River coho through the lower Fra-
ser River was estimated from CWT re-
coveries in the gill net test fishery
at Albion. Birkenhead River coho were
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recovered by the test fishery on Oc-
tober 23 (2 recoveries), November 13
(1) and November 15 (1), and a coho
marked with a spaghetti tag in the
Harrison River on October 15 was re-
covered on the spawning grounds on De-
cember 19. These data indicate that
Birkenhead River coho passed through
the lower Fraser River between mid Oc-
tober and mid November.

Spawner Distribution

In 1984, Birkenhead River coho
were observed spawning in the main-
stem, side channels and tributaries of
reaches 3 through 10 (Appendix 8).
Spawners were not observed in reaches
1 or 2, although coho were observed
holding in Reach 2 during the November
26 aerial survey. The majority of
coho spawned in reaches 5, 6 and 8,
with 42% (431 fish) of the carcasses
recovered in Reach & (Table 6). Ob-
served distributions are described in
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Figure 4  Mean daily water temperature in the Birkenhead River,

August I8, 1982 to January 10, I983
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Table 6. Distribution of adult coho carcasses recovered in the Birkenhead River
system, 1984 (data from Appendix 8).
===
Becoveries Reach 2 Total
1 2 3 & 5 6 7 8 g 10
Total 0 3 12 40 165 272 101 431 0 7 1,029
Rel. X% 0 0.1 1.2 3.9 16.0 26.4 9.8 41.9 0. 0.7 -
Disk Tags 0 0 0 3 21 29 14 52 0 2 121
Adipose Clips O 0 1 3 B 16 10 43 .0 Q 79

detail below.

In reaches 3 and &, scattered
spawning was observed in isolated gra-
vel deposits associated with large
boulders. These reaches were used
primarily as holding areas, especially
a series of pools near a small falls
in Reach 4 where coho held prior to
moving to the major spawning areas up-
stream. In Reach 5, spawning was con-
fined to broad, shallow sections of
the mainstem. In reaches & through 8,
gimilar areas near debris jams also
supported spawners; however, spawning
was most frequently observed in short,
groundwater fed tributaries and main-
stem side channels. The most impor-
tant spawning areas in the system were
a number of small, shallow, slow mov-
ing tributaries which join the main-
stem from the west in reaches 6 and 7,
and a long groundwater fed side chan-
nel located approximately 20 km wup-
stream on the west side of Reach 8.
Very few spawners were observed in
Reach 9, and none were observed in the
mainstem areas of Reach 10; however,
approximately 100 spawners were ob-
served in the lower I km of Poole
Creek, the only major tributary of
Reach 10.

Estimation of Spawner Population

Disk Tag Application: A total

of 1,379 adult cohe salmon were re-
leased with disk tags and a further 1]
precocious males were released untagg-
ed during the pericd HNovember & to
November 22, 1984 (Appendix 9). The
condition of disk tagged fish at re-
lease was generally good, with the ex-
ception of 15 coho which were bleeding
from hooking injuries toc the abdomen.
When subsequent spawning ground recov-
eries were compared, the proportion of
this group recovered (0%) was signifi-
cantly less (p < 0.01, difference in

proportions test, Dixon and Massey
1969) than that of coho released in
good condition (8.9%). Since the

differential recovery level showed no
apparent relationship to body size or
sex, it was concluded that the coho
released in poor or fair condition
were subject to tagging related mort-
ality. These fish were eliminated
from the disk tag group, reducing the
final disk tag application total to
1,364 (Table 7).

The sex of all coho released with
disk tags was recorded during tagging
cperations; however, the accuracy of
gex identification at this stage was
limited because, in many cases, the
development of sexually dimorphic
traits was not advanced and internal
examinations could not be made. To
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Table 7. Summary of disk tag application and adult recovery results by sex and adi-

pose clip status.

Group Disk Carcasses Recoveries Recovery
tags examined Secondary Disk  Total rate
applied mark only tag (%)
Males 818* 511 3 69 72 8.7
Females S546% 518 1 48 49 9.2
Adipose Present 1,295 950 2 106 108 8.3
Adipose Absent 69 79 2 11 13 18.8
Total 1,364 1,029 4 117 121 8.9

* Adjusted for incorrect identification.

test the accuracy of sex identifica-
tion at tagging, recorded sex at app-
lication and recovery were compared
for the 117 disk tagged coho recovered
on the spawning grounds (Appendix
10). An estimated 6.3%1 of the females
and 5.8% of the males were misident-
ified during disk tag application.
When these estimates were applied to
the disk tag release data, an estimat-
ed 818 (60.0%) males and 546 (40.0%)
females were released with disk tags.

Carcass Recovery: A total of
1,030 coho salmon carcasses were re-
covered during foot surveys conducted
between November 20, 1984 and January
6, 1985 (Table 7, Appendix B). of
that total, 511 (49.6%) were adult
male, 518 (50.3%) were adult female
and 1 (0.1%) was a precocious male,
121 (11.7%) had disk tags or secondary
marks and 79 (7.7%) had adipose clips.

The incidence of carcasses marked
with disk tags or secondary marks
ranged from 5.0% to 14.0% between time
periods (Table 8) and from 0% to 28.6%
between reaches (Table 9); however, a
difference in proportions test showed
no significant difference (p < 0.05)

between recovery periods or reaches,
except the mark incidence in reaches 2
and 3 was significantly less than that
in other reaches. Since wvery little
spawning occured in reaches 2 or 3
(Appendix B8), this bias should have
little effect on study results.

The incidence of carcasses marked
with adipose clips ranged from 4.4% to
10.0% between time periods (Table 8)
and from 0% to 10.0% between reaches
(Table 9); however, as noted with disk
tag recoveries, no significant differ-
ence (p € 0.05) in adipose clip inci-
dence was noted between recovery per-
iod or between reaches, except the in-
cidence in Reach 5 was significantly
less than in Reach 8.

Disk Tag Loss: 0f the 121 car-
casses recovered with disk tags or
secondary marks, 117 had both disk
tags and secondary marks, 4 had secon-
dary marks only and none had disk tags
only (Table 7, Appendix 8). The disk
tag and secondary mark loss rates were
3.3% and O% respectively.

Elapsed Time to Recovery: Elap-
ged time between disk tag application
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Table B. Summary of disk tag and adipose clip incidence by recovery period.

Recovery Total Disk/secondary mark Adipose mark
period recoveries Number z Number %
Nov. 20 to Nov. 30 20 1 5.0 2 0.0
Dec. 04 to Dec. 06 45 4 B.9 2 4.4
Dec. 11 to Dec. 14 150 21 14.0 9 6.0
Dec. 18 to Dec. 21 221 29 13.1 15 6.8
Dec. 28 to Dec. 30 306 34 11.1 23 725
Jan. 03 to Jan, 06 287 32 11.1 28 9.8
Total 1,029 121 11.8 79 iai

Table 9. Summary of disk tag and adipose clip incidence by recovery location.

Recovery Total Disk/secondary mark Adipose mark
location recoveries Number 3 Number %
(reach)
2 L 0 0.0 0 0.0
3 12 0 0.0 1 B.3
4 40 3 i Sy 3 F
5 165 21 12.7 ] 3.6
] 272 29 10.7 16 5.9
7 101 14 13.9 10 9.9
8 431 52 12.1 43 0.0
9 0 0 0.0 0 0.0
10 7 2 28.6 0 0.0
Total 1,029 121 11.8 79 77
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Table 10. Summary of disk tag application and recovery by fish size.
Nose-fork Disk tags applied Disk tags recovered Recovery
length Male Female Total Male Female Total rate
{cm) (%)
31 - 40 13 1 14 0 0 0 0.0
41 - 50 180 21 201 6 1 7 3.5
51 - 60 271 149 420 19 8 27 b.4
6l - 1O 274 327 601 32 31 63 10.5
/1 = 80 Bb 34 120 13 9 22 18.3
gl — 90 8 0 8 2 0 2 25.0
Total B32 532 1364 72 49 121 3.9

and recovery averaged 40.5 days and
ranged from 17 to 59 days (Appendix
10). The mean elapsed time for males
was slightly greater than for females,
averaging 42.5 and 37.7 days respect-
ively.

Recovery Selectivity by Length
and Sex: Size related biases in the
disk tag application and carcass re-
covery samples were examined using a
Kolmogorov-Smirnov  two-sample test
{Sckal and BRohlf 1981). Bias in the
application sample was assessed by
comparing the continuous length fre-
quency distributions of the disk tagg-
ed and untagged spawning ground recowv-
eries. No differences were noted (D =
0.11; Dg.gs = 0.13) indicating that
the samples were drawn from the same
distribution and that the application
sample was unbiased with respect to
size.

Recovery bias was assessed by
partitioning the application sample
into recovered and nonrecovered com-
ponents and comparing the respective
continuous length frequency distribu-
tions. The distributions were signif-
icantly different (D = 0.22; Dg.gs =
0.13) indicating the recovery sample
was biased with respect to size. This

bias was more obvious when disk tag
application and recovery data were
stratified in 10 cm increments of
nose-fork length and recovery rates
calculated for the pooled data (Table
10}. Recovery rates increased with
size class, ranging from 0% 1in the
31-40 cm class to 25.0% in the B1-90
cm class. With the exception of the
81-90 cm class, the difference in re-
covery rates between classes was sta-
tistically significant {(p < 0.05; dif-
ference in proportion test).

Sex related biases were examined
by partitioning the application and
recovery samples as above and compar-
ing the sex compositions within each
(Table 11). The sex ratios of recov-
ered and nonrecovered disk tagged coho
were not significantly different (p <
0.05; difference in proportion test),
indicating the recovery sample was un-
biased with respect to sex; however,
the proportion of males was signifi-
cantly (p < 0.05) higher in disk tagg-
ed versus untagged spawning ground re-
coveries, indicating the application
gample was biased toward males.

Population Estimates: The 1984
escapement of Birkenhead River coho
adults, calculated from data reported
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and

Table 1l. Sex composition of disk tag application epawning ground recovery
samples.
Disk application sample Spawning ground sample
Recovered Not Total Disk or Disk ot Total
on recovered gecondary secondary
spawning mark mark
ground present absent
% Male 905 60.0 60.0 3805 48, 49.7
% Female 40.5 40.0 40.0 40.5 31.6 50.3
Sample Size 121 1,243 1,364 121 908 L2y

in Table 7, was 11,524 {Table 12).
The upper and lower confidence limits
were 13,743 and 9,656 respectively.
The population estimates for males and
females of 5,795 and 5,729 respective-
ly were calculated by applying the ra-
tio of the individual mark-recapture
estimates to the total population est-
imate, The sum of the individual est-
imates was not significantly different
(p < 0.05) from the combined male/fem-
ale total. The escapement of precoci-
ous males, calculated from the observ-
ed incidence of precocious males in
the disk tag application sample
(0.79%), was 92.

Peak spawner counts obtained dur-
ing aerial and foot surveys were sub-
stantially less than the above esti-
mate of total escapement (Appendix
8). The peak aerial count of 6,145
underestimated the actual escapement
by 47%; the peak foot count of 3,276
obtained on December 5 and 6 underest-
imated the actual escapement by 72Z.
Both counts were well below the lower
95% confidence limit for the 1984 pop-
ulation estimate.

Biological Sampling

Age Composition: The age com-
position of coho salmon sampled on the

spavning grounds is summarized in Tab-
T B 35 Scale-age verification was
completed on 929 samples, of which 29
were age 413, 899 were age 37 and 1 was
age 33. Size selective sampling
biases inherent to spawning ground
surveys (discussed below) likely re-
sulted in an underestimation of the
precocious male (ages 33 and 23) com-
ponent of the population. To correct
this bias, the spawning ground age
sample for adults was applied to the
population estimate of 11,524 adults
and 92 precocious males, producing an
age composition of 3.1% age 43, 96.1%
age 37 and 0.8% age 33 or 23.

Two unigque growth patterns were

in the fresh water residency
period of age 43 coho. The first had
closely spaced circuli in both the
first and second years and a definite
fresh water annulus; the second had
finely spaced circuli in the first
year and much wider spacing in the
second year. These patterns suggest
that a component of the age 43 Birken-
head River stock may leave the river
and rear for extended periods in lacu-
strine or estuarine areas.

noted

Length Distribution: Mean nose-
fork lengths (NF)} from disk tag appli-
cation samples and mean postorbital-
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Table 12. Population estimates of coho spawners in the Birkenhead River, 1984.

Group Population 95% confidence limits
estimates Upper Lower
Males 5,795 6,911 4,856
Females 5,729 6,832 4,800
Adipose Clips 394 470 330
Total 11,524 13,743 9,656

Table 13. Sex and age composition and mean lengths of coho salmon captured for

disk tag application and recovered on the spawning grounds (s = standard
deviation).
Sample Age Sex Number Rel. Mean =
me thod sampled percent length
(em)
Spawning 4q Male 9 1.0 49.2 6.80
ground Female 20 2.1 52.8 5.33
recovery 1!
3 Male 446 48.0 49.6 6.55
Female 453 48.8 53.0 4.37
33 Male 1 0.1 29.5 =
29 Male 0 = - =
Total Male 512 49.7 49.5 6.61
Female 518 50.3 52.9 L.46
Disk tag Total Male B44 61.2 58.7 9.78
application? Female 536 38.8 62.3 5.95
Disk tag Total Male 69 59.0 63.7 8.94
recovery< Female 48 41.0 65.9 5.72

l postorbital-hypural plate lengths.

2 Nose-fork lengths.

Note = disk tag application samples were not adjusted for incorrect sex
identification. Adjusted estimates are 60.0% males and 40.0% females.
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Figure 5 Nose-fork length frequency distributions by sex of
Birkenhead River coho salmon which were disk tagged and
subsequently recovered on the spawning grounds, 1984
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the spawning grounds, 1984




hypural plate lengths (POHL) from
spawning ground samples are summarized
in Table 13 and Figs. 5 and 6. POHL
lengths of males and females averaged
49,5 * 0.6 cm and 52.9 * 0.4 cm. Mean
POHL lengths of age 43 and 32 coho
were not significantly different (p <
0.05) (Table 12).

NF lengths of males and females
sampled during disk tag application
averaged 58.7 # 0.7 cm and 62.3 = 0.5
cm respectively. NF lengths of disk
tagged males and females subsequently
recovered on the spawning grounds were
significantly larger (p < 0.05), aver-
aging 63.7 # 2.1 cm and 65.9 + 1.7 em
respectively, reflecting the size re-
lated bias in the recovery sample.

A significant correlation was
noted between POHL and NF lengths of
69 males (r = 0.91; p < 0.05) and 48
females (r = 0.86; p < 0.05) which
were disk tagged and subsequently re-
covered on the spawning grounds (Ap-
pendix 10). Predictive regressions
for these data are as follows:

POHL= 0.69 NF + 6.32
NF = 1.31 POHL - 2.40
POHL= 0.71 NF + 7.06
NF = 1.22 POHL + 0,34

Adult Males:

Adult Females:

Sex Ratio: Adult males and fe-
males comprised 60.0% and 40.0% re-
spectively of the disk tag application
sample, 49.7% and 50.3% respectively
of the spawning ground sample (Table
13) and 50.3% and 49.7% respectively
of the final Petersen population esti-
mate (Table 12). Precocious males
comprised 0.8% of the disk tag appli-
cation sample and 0.1% of the spawning
ground sample.

Coded Wire Tag Recoveries

The incidence of coho adults with
adipose clips was higher in the spawn-
ing ground sample than in the disk tag
application sample, totalling 7.7% and
5.1% respectively (Appendices 8 and
9). Due to unquantified sampling
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biases associated with both samples,
neither ratio was used to estimate the
total return of adipose clipped coho.
Instead, a total return of 394 adipose
clipped coho was estimated by applying
the ratioc of the individual mark-
recapture population estimates of adi-
pose clipped and unclipped coho to the
pooled mark-recapture estimate.

A total of 79 adipose clipped
carcasses were recovered during spawn-
ing ground surveys in 1984 (Appendices
8 and 11; Table 14). Of those, dis-
section yielded 64 with code 02 22 09,
six with code 02 23 26, seven without
a CWT and two CWT's which were lost
during processing. The estimated to-
tal return by tag code was determined
by applying the above proportions to
the estimated return of adipose clipp-
ed coho, yielding 327 code 02 22 (09
and 31 code 02 23 26,

Age at return was estimated as
98.2% and 83.3% age 37 for codes 02 22
09 and 02 23 26 respectively, the re-
mainder being age 43 (Table 15). The
age composition of code 02 22 09 was
not significantly different {(p < 0.05;
difference in proportions test) than
expected from the age sample at re-
lease. The age composition of code 02
23 26 was significantly different (p <
0.05) at recovery, however, with more
yvounger individuals obserwved.

CWT Loss: The incidence of CWT
loss in the 79 adipose clipped spawn-
ing ground recoveries was 9.1% (Table
14). It was not possible to assess
the impact of carcass condition on CWT
loss due to the uniformity in carcass
condition; however, the incidence of
CWT loss was not significantly (p <
0.05) influenced by the activities of
predators (Table 16).

Estimated Survival: Before cal-
culating the survival from juvenile
release to spawning ground recovery,
the release data were adjusted to re-
flect the long term incidence of CWT
loss of 9.1%. The estimated survival
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Table l4. Summary of juvenile releases, spawning ground recoveries and surviv-
al by CWT code in the Birkenhead River, 1984,

Code Number Spawning ground Estimated Survival
released® recoveries total (&%)
Number b4 return

02 22 09 39,754 6 83.1 327 0.82

02 23 26 3125 [ 7.8 31 0.99
No Tag 4,293 7 9.1 36 -
**%* Tap lost N/ 4 2 = - 2
Total - 79 - 394 -

* Adjusted for long term tag loss.
**% Spawning ground recoveries only; tag originally present but lost prior to or
during dissection.

Table 15. Coho age composition by CWI code at release and recovery in the
Birkenhead River system.

Code Age at release Age at recovery
n Age O+ Age 1+ n Age 3o Age 43

g2 22°09 281 100.0
02 23 26 e 42.2 3

- O
.
ow O
Ln
o
Y+
]
-
=2

Table 16. Incidence of CWT loss by carcass condition and eye status in adult
coho carcasses recovered on the Birkenhead River spawning grounds, 1984,

Group Sample CWT CWT
size absent loss

(%)

Condition 1 1 0 0.0
Condition 2 7 1 14.3
Condition 3 66 5 7.6
Condition 4 3 1 33.3
Eyes present 64 b 9.4
Eves absent 13 1 T3




{and 95% confidence limits) from juve-
nile release to adult recovery for
codes 02 22 09 and 02 23 26 was 0.82%
(0.69% to 0.98%) and 0.99% (0.83% to
1.18%) respectively (Table 14). These
survivals do not include jack returns,
fishery recoveries or returns of age
43 adults in 1985/6.

DISCUOSSION
JUVENILE AGE CLASS SEPARATION

Considerable difficulties were
encountered during the study in cor-
rectly sorting coche juveniles by age
class. As a result, approximately 42%
of the age 1+ CWT group consisted of
age 0+ juveniles. This reflected in
part both staff inexperience and the
comparatively crude technique used to
measure eye diameter; however, the
error may also be attributed to a
large amount of overlap between age
classes in both eye diameter and body
gize. In a similar study in the upper
Pitt River system, it was concluded
that when considerable overlap exist-
ed in morphological features, a sub-
jective technique inveolving both body
length and eye size was considerably
more effective than a fixed point cut-
off using a single morphological fea-
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ture (Schubert and Fedorenko 1985).
This technique may have proved more
effective in the Birkenhead study.

DELAYED TAG LOSS

The observed increase in the in-
cidence of CWT loss with time in Birk-
enhead River coho salmon (Table 17)
was consistent with assessments in
U.S. hatcheries which reported that
CWT loss was virtually complete within
one month of tag application (Bergman
et al. 1968; Blankenship 198l1)., The
final level of CWT loss of 9.1% was
virtually indentical to the levels re-
ported in coho spawning ground recov-
eries in the upper Pitt River (9.2%)
(Schubert and Fedorenko 1985) and in
the Cowichan-Koksilah River (9.3%)
(Lister et al. 1981). Estimates of
short term CWT loss in these studies
ranged from 0.4% to 3.7% suggesting
that, within limits, long term CWT
loss may be independent of CWT loss
assessed after 24-hours. This sug-
gests that, while assessment of short
term CWI loss may provide important
feed-back regarding CWT machine and
operator performance, it does not pro-
vide useful projections of the level
of CWT loss during the period of re-
cruitment to the fisheries.

Table 17. Incidence of CWT loss in Birkenhead River coho salmon over short
(24-hours), intermediate (up to 60 days after tagging) and long (adult recovery)

time periods. Sample sizes are bracketed.

Code CWT loss (%)
Short term Intermediate Long term
D2 22 09 0.4 (5,265) 1.0 (670) &
02 23 26 0y2 C2,278) 7.7 260 -
*Mean 0.4 (7,543) 1.5 (696) 9.1 (79)

* Weighted by tag lot size.



RION TIMING

Previous assessments of coho run
timing in the Birkenhead River have
reported considerably earlier timing
than observed in 1984, Fishery offi-
cers reported the start, peak and com-
pletion of spawning occurred im late
October, mid November and early Decem-
ber respectively (Brown et al. 1979).
A more intensive assessment during
1982 reported the start, peak and com-
pletion of spawning occurred in late
October, late November/early December
and late January respectively {Cook MS

1983), approximately 1 to & weeks
earlier than the timing observed in
1984. While run timing during 1984

may have been somewhat late, the re-
sults of the more intensive surveys
conducted during 1982 and 1984 suggest
that previcus reports of run timing
may have been in error.

POPULATION ESTIMATES
Sampling Selectivity

An evaluation of blas in the disk
tag application sample indicated that
the angling gear used by this study
was selective toward males but was not
selective with respect to size, The
apparent lack of size selective bias
was generally consistent with results
reported in the literature. Leclerc
and Power (1980) reported that fly
fishing was the least selective of
four different gears in sampling brook
char ( Salvelinus fontinalis ) and
ouananiche ({ Salmo salar ) in a Quebec
River. Bryan (1974) observed no se-
lective bias when sampling Artic gray-
ling ( Thymallus articus ) using spin-
ners with fluorescent orange wool but
reported the same gear select larger
Artic char ( Salvelinus alpinus ).
Leclerc and Power (1980) defined the
selective range of angling gear at the
lower limit by the largest hook and
bait a small fish can take 1in it's
mouth and at the upper limit by the
smallest size of prey of interest to a
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large fish and by the ability of the
hook to hold a large fish without
tearing or breaking. The hook size
and lure used in the Birkenhead study
were considered appropriate to the en-
tire adult coho size range; however,
gear selectlon could not address samp-
ling biases associated with aggression
or social heirarchy which may have re-
sulted in the selective bias toward
males.

In contrast to the application
sample, the spawning ground recovery
sample was unbiased by sex but signif-
icantly biased toward larger fish.
The apparant lack of sex related re-
covery bias contrasts with other stud-
ies which have reported substantially
higher spawning ground recovery rates
nf females in coho (Eames and Hino
1981; Eames et al. 1981), pink (Ward
1959) and sockeye (Petersen 1954 )
which were attributed to sex related
behavioral differences. The egqual re-
covery rates observed in Birkenhead
River coho likely reflect the extrems-
ly low flows during the spawning per-
iod and the concentration of spawning
in protected side channel and tribu-
tary areas. Both factors would tend
to minimize displacement downstream by
males, the factor most commonly cited
as the cause of lower recovery rates
in males.

It is unlikely that sample se-
lectivity resulted in a biased popula-
tion estimate in the 1984 Birkenhead
River study. Junge (1963) demonstrat-
ed that selectivity can exist in both
application and recovery samples with-
out introducing population estimation
biases if the sources of selectivity
are independent, and if the source of
of selectivity in the recovery sample
is independent of mark status. Both
conditions were met in the Birkenhead
River study.

Three general conclusions can be
drawn from the above. First, despite
size and sex related sampling select-
ivity, it is unlikely that the 1984



population estimate was biased. BSe-
cond, spawning ground enumeration
samples are size selective and provide
biased estimates of the size-frequen-
cy distribution and other parameters
of the population. Third, when spawn-
ing ground surveys are used for the
census sample in mark-recapture stud-
ies, it becomes important to eliminate
selectivity in the mark application
sample or to ensure that the biases in
the two samples are dissimilar. The
use of angling gear for disk tag ap-
plication is well suited to this type
of study due to an absence of size se-
lective bias and to a sex selective
bias which is opposite to that report-
ed in most spawner surveys.

CWT BReturm

The incidence of adipose marked
cohe in the spawning ground sample
(7.7%) was substantially higher than
in the population (3.4%Z). This bias
resulted from a higher recovery rate
of adipose marked individuals (Table
7) which may have reflected behavioral
differences between the mainstem and
tributary/side channel components of
the stock. Juvenile trapping efforts
focused on high density rearing areas
in side channels and tributaries rath-
er than in mainstem areas where rear-
ing was more dispersed. Adult carcas-
ses were likely recovered at a higher
rate in these areas due to a lower
rate of downstream displacement during
high flows. If a relationship existed
between sgpawning location and 1late
summer rearing area, the above factors
could result in a higher recovery rate
of adipose marked coho. Studies which
apply CWI's to rearing juveniles
should, therefore, avoid estimating
spawning ground return by applying the
observed CWT incidence in the spawning
ground recovery sample to an indepen-
dent population estimate.

g

i

5.

SUMMARY

A coded wire tag assessment of
Birkenhead River coho salmon was
conducted to document the explo-
itation rate, catch distribution
and survival rate of this stock.
Juvenile coho salmon were cap-
tured with minnow traps and coded
wire tagged during the period
September 15 to November 18,
1982, Adult spawners were enum-
erated by a mark-recapture study
conducted during the period Oct-
ober 30, 1984 to January 6, 1985.

A total of 44,875 age 0+ and
3,553 age 1+ coho were adipose
clipped and coded wire tagged.
When adjustments were made for
short term (24-hour) CWT 1loss,
poor clip quality and mortality,
an estimated 43,566 age 0+ coho
(code 02 22 09) and 3,432 age 1+
coho (code 02 23 26) were re-
leagsed with adipose c¢lips and
coded wire tags.

The incidence of coded wire tag
loss was assessed over short (24—
hour), intermediate (up to two
month) and long (two years) time
periods. Tag loss increased from
the short term incidence of 0.4%,
toc an intermediate incidence of
1.5%, and to a final spawning
ground incidence of 9.1%. The
final incidence of tag loss ap-
peared unrelated to the incidence
at release.

Coho juveniles were sorted by age
class using a fixed point cutoff
in eye diameter. Sample results
at release indicated that the age
0+ code was composed entirely of
age 4+ fish, and the age 1+ code
was composed of 42% age 0O+ and
58% age 1+ coho.

Age 0+ coho released with CWT's
averaged 55.8 mm and 1.99 g. Age
1+ coho averaged B4.7 mm and
7.02 g.



The 1984 spawner escapement was
estimated from a disk tag appli-
cation sample of 1,364, a census
sample of 1,029 and a recovery of
121 disk tagged coho. The es-
capement was estimated at 11,524
adult coho, of which 5,795 were
males, 5,729 were females and 394
were adipose clipped. A further
92 precocious males also returned
in 1984,

The estimated return to the
gpawning grounds of codes 02 22
09 and 02 23 26 were 327 and 31
respectively. Survival from re-
lease to spawning ground recovery
(excluding fishery catch and re-
turns of precocious males) was
0.82% for code 02 22 09 and 0.99%
for code 02 23 25,

The age composition of the 1984
spawner escapement was 3.1% age
4y, 96.1% age 37 and 0.8% pre-
cocious male.

Postorbital-hypural plate lengths
of male and female coho salmon
recovered on the spawning grounds
averaged 49.5 em * 0.6 cm and
52.9 em # 0.4 cm respectively.
No difference was noted in the
mean length of age 43 and 35 re-
coveries.

10. The angling gear used to obtain
the disk tag application sample
was biased toward males but un-
biased with respect to fish
gize. The spawning ground recov-
ery sample was biased toward lar-
ger fish but unbiased with re-
spect to sex. These sampling
biases, however, did not bias the
final population estimate.
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APPENDIY 1. HONTHLY AND ANWUAL MEAN DAILY DISCHARGES (CUBIC WETERS PER SECOWD! IN THE RIRKENHEAD RIVER NEAR MOUNT CURRIE (STATION
NO. OBMBOOBY, 1946 TO 1571+,

MAXINUM DAILY MINIMUM DRILY

YEAR MEAN DAILY DISCHARGE {CHS) DISCHARGE DISCHARGE
AN FEB  MAR APR MAY JUN JUL  AUS  SEP  OCT  NOV  DEC  MEAN CHS DATE CMS  DATE
1946 £.35 3.4 593 1LW & - 430 M.70 153.30 5.71 2B 1.5 = - = L35 MOV 25
1947 3.25 ©5.66 7.4% 1B.BO 47,30 42,70 35.40 19.70 12,90 9.30 T.01 689 14,10 33.80 WAY 27 2,77 FER 03
1948 6. 135 - 398 10, = - 3740 .60 19.50 1.0 - & = = & 3 =
1749 = = 2% 1310 42.50 51.40 = = 1.0 1.79 = " = = - E ::
1930 = = 631 AF% 590 73,80 Ti.e0 330 270 14.B0 2300 2330 s 114.00 JUN |2 F 1
1951 = = = 2120 48,70 &6.20 61.90 20.60 12.20 f11.60 F.L0 629 e 92.00 JUL 03 g =
1952 .47 550 &6 13,20 8540 R3O0 51,10 23.B0 11,70 A.14 b 10 472 19.80 93.40 JUN 05 4,13 NOV 24
1953 L4 9.25 b42 12,00 8570 520 SO0 30 13.70 7.0 1950 12,30 22.BO 77.60 JUL 11 R.AT JAN O}
1954 9.3 10,40 7.84 9.50 38.50 42.00 70.50 43.05 25.20 17.10 3480 17.90 29.00 98.00 JUL 01  5.77 MAR 3!
1955 9. .18 5,50 B.74 20.20 T1.49 102.00 37.40 1B.40 20.60 17.80 .27 127.3 173.00 JuL 21 4,82 DEC X!
1954 L3 L1 LI 1L §5T.00 62,30 5.0 25.60 19.90 = 10.40 E - 96,80 MAY 20 2,72 MAR 03
1957 - 4717 16 1140 73.00 6B.30 350 19.20 1B.90 7.93 .85 7.18 = 95.40 JUN 05 3.57 FEB 22
1938 L8 B27 890 11.60 £3.90 7I.00 29.50 15.50 12.40 19.60 12.70 14.20 23.30 129.00 WAY 28 5.38 FER 14
1959 9.52 520 5.34 15.00 #4.80 &5.90 SB.40 23.80 17.90 1B.40 10.40 8.4 I3.70 96,30 JUN 21  3.06 MAR 17
1960 8,36 390 5465 15,30 JL.50 B4.20 5540 25.50 340 13.40 10.10 B.57 21.10 B8.90 JUL 08  3.26 JAN 20
1761 10 1270 1300 1370 51,80 %4.80 590010 I7.80 1370 1650  B.3A 556 2740 142.00 JUN 04 4,62 DEC &
1962 8.29 1.0 5.14 14,40 27.90 42,30 42.B0 26.90 12.30 17.20 19.20 1%.00 22.30 104,00 JUN 16 4,47 MAR 28
1963 10,00 28.60 11.00 9.66 35.20 &7.20 4b.10 23.00 [4.B0 19.10 20.10 15.40 25.00 98.00 JUN 17 &£.51 JAN 2T
1964 1250 .73 3.97 10.00 23.7C¢ 7R.70 TO.80 32,50 20,00 20.40 16,50 9.40 25.70 126.00 JUL 08 3.35 WAR 24
1945 .99 5.74 9%.40 1b.90 37.20 TR0 42.90 240 B.24 20.90 2B.00 10,40 22.50 114,00 NOV 03 4,73 JAN §
1964 7.9 478 1450 2430 3RS0 AA.00 A2.70 .00 1470 A8 19,70 15.20 24.00 96.460 JUL 0B 3.94 MRR 01
1967 7.95 0.38 7.34 T.44 330 12%.00 47.70 20040 12,50 .80 23.00 1170 27.40 276.00 JUH 22 5.93 JAM 14
198  20.60 14.00 19.80 (11.70 28.70 74.B0 B7.50 35.60 1.9 19.40 20.10 2500 31,80 J62.00 JUN 27 8.04 OCT @7
1969 - E = 23.70 57.B0 11E.00 45.00 24.00 1850 16,50 10.60 7.BD - 163,00 JUN 135 = .
1970 b 5T BT LB 10D 6.5 0. B3N0 S3GR0r 1S o nTE. 475 4500 F1.50 JUM 0B  4.22 DEC 22
187 5.9 8.9 B.AY CBLBEIURLL00 TOUZ0CBACTO . = = i = i = = = =

MEAN 8.03 8.29 745 15,32 4227 M5 5425 257 15.8% 15.26 HA3R 1035 2390 % . = -

+ FROM ENVIRONMENT CANADA (19B0).
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AFPENCIX 2. SUMKARY OF SALMON ESCAPEMENTS TO THE BIRKENHEAD

ST eeemeeesss IR N N N L TNEEEEEEEEESSSESC

YERFR CHINDOK  SOCKEYE FINE COHD CHUM  STEEL-

t HEAD
1951 750 A2087 - 750 - -
1952 750 77386 =19 STa - -
1951 1565 55823 - 3T - -
1954 750 80453 - 25 - -
1958 75h 50 - 1700 - -
1934 75¢  5TEYY - 352 - -
i957 IS06 24068 - 1550 - -
1950 750 33055 - 2078 G =
[950 T80 3Bb04 - 1L - -
1980 750  35B4 . 3525 - -
1981 750 #9627 - 75 - -
1983 750 524k - 2575 - -
1583 750 <+ 5715} - 3575 - -
1984 750 bEGSE - 3760 - -
1943 750 3o008 - 3700 - -
{558 150 Biise - 370 - -
19:7 o0 5E03E - 3200 - -
{98 30 - HITOE - 300 - -
{985 1000 54577 - 1670 - -
1970 1500 72740 - 3400 - -
1971 L e e - 4200 - -
1872 00 183057 - 306 - -
1973 0 139295 - 1700 - -
1974 LTI A P - il - .
1975 00 90928 - 3909 . -
1974 00 108121 - 1573 - -
1977 500 47139 - 1578 - -
1978 ¥10  G9657 - 500 - -
197% 2 78088 - 3575 - -
1980 00 90922 - fetp - -
1961 100 45495 17 1200 - -
1987 MWe 128774 - 3400 - -
1982 550  4854] - 1050 - -

AVERABE

51-50 {100 43375 ] 3547 0 ]
b1-70 B50  BIF0E ] I1g0 0 i
71-Bd 315 97158 i 3343 i i
75-B3 30 B 17 7505 0 i

t IPSFC EGTIMATES.



RPFENDIX Ja. TAGGING RESULTS FOR AGE 0+ COWD, BIRKENHEAD RIVER SYSTEW, 1982 (CODE 02 22 09).

el PR P L LE L sr=rmEzsssTrsssEETsosIEESSEIIISSTIISSIISIISISSIZIESSS

24 HOUR TOTAL MARKED POST TAGBING CHT AND ND TOTAL

CAPTURE TRAGEING PRE- RELERSED  TOTAL REJECT RATE H®MD WITHOUT CNTS MORTALITY ADIPOSE RELEASED
LOCATION DATE TAGGING WITHOUT  NUMBER S —smsans  semse e sememems S ———————— CLIP WITH
MORT- TAGEING  MARKED N T ADIPOSE w+#3TAE  IMMED- ##eea2§{ -———-vo---oeo—- ADIPOGE

ALITYs i 1 ONLY LOST 1ATE HOUR  MUMBER pd CLIPS

BERERE AND CNTS

REACH 47, 48, 99 SEP 20 15 &0 2189 0 0. 40 0 9 0 0 LL 2.26 2131
REACH 47, #8, 19 SEP 21 L} 112 2912 350 0.29 0 8 1 0 bb 2,26 037
REACH #7, 18, 19 SEP 22 5 &77 3109 350 0.00 0 0 0 16 ] 0.29 3084
REACH #7, 48, 89 SEF 23 b 153 1871 0 0.40 0 7 0 3 42 2.26 1819
REACH 47, 48, #9 SEP 24 4§ 127 1695 0 0.40 0 7 | ] I8 2.2b 1489
REACH #7 GEP 29 P 315 2387 390 0.57 ] 14 0 4 34 1.43 AR
REACH 47 SEP 30 1% 380 1239 350 0.57 0 18 0 8 b4 2.00 3149
REACH 47 OcT o1 8 476 1987 1] 0,40 ] ) 0 ] 43 .76 1934
REACH 47 0cT 07 b Y| 2990 350 0.4 ] 2k 4 0 17 0.57 2943
REACH #7 ocT 13 T b3b 1515 357 0.28 0 L] | 0 0 0.00 1510
REACH 47 OCT 14 3 bbd 1700 350 0.2 0 b 0 2 b3 1 1630
REACH &7 OCT 15 A T04 1780 350 0,00 ] 0 1 0 142 2.00 1538
REACH 47 OCT 18 16 49 1347 350 0.57 1] 7 0 109 44 b | 1185
REACH #7 ocT 2 b £33 1488 353 0.86 0 12 0 10 ] 0.57 1434
REACH 45 0cT 27 7 284 43 ] 0.40 ] ) 0 0 10 .26 419
REACH 15 OCT 28 2 498 2169 35 0.00 0 0 0 3 30 .29 2114
REACH 45 OCT 29 1 A n 0 0.40 ] i} 0 i 2 .24 75
REACH %6 NOY 03 3 293 1751 353 L3 0 20 i 0 i 1.%7 1697
REACH #4 HOV 04 5 29 2155 350 0,00 0 0 0 | b2 2.86 2097
REACH 45 NOV 05 i 150 1624 390 0,00 0 0 0 1 L1 .29 1584
REACH #2 NOV 18 3 0 J898 150 0.29 0 11 1 0 78 2.00 Jgoa
REACH #2 NDV 19 3 0 2563 0 0.40 0 10 Z 0 58 2.2 2493
TOTAL - 159 T510 44875 5263 0.40 0 148 10 177 954 .26 AT56b

# SACRIFICED FOR TAB PLACEMENT ASSESSMENT, AND PEN MORTALITIES.

B4 ANOMALIES (SEE APPENDIX &) AND UNDERSIZE ({AT MM} FISH,

#4% SI1E OF SANPLE HELD FOR TAG LOSS, MORTALITY, ANDMALY AND CLIP QUALITY ASSESSMENT [24-HOURS IN MINIMUM HOLDING TIME).

#4%% BASED ON APPLICATION OF X REJECT RATE TD ENTIRE TAG LOT (AMNUAL AVERSGE LSED WHEN WD BCD SUBSAMPLE HELDI.

t+aes OBSERVER PRIOR TO RELEASE IM ENTIRE TAG LOT.

#tenss [NCIDENCE DF MWISSED CLIPS IM OCD SUBSAMPLE AFPLIED TO ENTIRE TAG LOT (ANMUAL AVERAGE USED WHEM NO DBCD SURSAMPLE HELD).

—.-S'E_



RPFEMDIY 3b. TAGEING RESULTS FOR AGE 1+ COHD JUVENILES, RIRKEWHEAD RIVE® SYSTEN, 1982 (02 27 24),

24 HOUR TOTAL MARKED FOST TRABGING CWT AND WD TOTAL

LOCATION TAEGING PRE- RELEASED  TOTAL REJECT RATE AND WITHOUT TABS MORTALITY ADIPOSE RELEASED
DATE TAGGING MWITHOUT  NUMBER ===---—=-==-r  —mmmeerc oo cecmmecceeeeae CLIP NITH

MORT- TAGGING MARKED N L ADIPOSE ####TBG  TMMED- #%###?d  —--c-coeeeee—ee ADIPOSE

ALITY# i HEE oMLY LOST IATE HOUR  NUMEER 1 CLIPS

R AND CuTS

REACH 47, %8, ¥9 BEP 23 ) 0 420 151 0.28 ] 2 ] il L] 0.57 bit
REACH #7, %8, 9 SEP 24 2 0 ! 0 0,18 0 0 0 0 B 3.o7 232
REACH W7 OcT o1 § 0 126 224 0,45 0 l 0 0 | 0.45 il
REACH #7 OcT 07 l 0 278 278 0.3 0 l 0 I 1 0.36 7%
REACH 47 OCT 14 2 0 352 T4 0,00 0 f 0 0 1k 4,50 136
REACH M7 OCT 18 7 1 LKA Ja0 (.00 0 0 0 12 12 2.8 407
REACH #7 OCT 22 1 0 173 0 0.18 ] 0 0 ] 3 3.0 148
REACH #5 ocT ‘27 1 0 92 0 0.18 0 0 0 0 2 .07 30
REACH #3 OcT 28 | 0 195 195 0. 00 0 0 0 0 1 0.51 194
REACH #5 OcT 29 1 0 13 (i n.18 0 0 0 0 0 3.07 13
REACH B& NDV 04 2 0 292 292 0.4 0 | 0 0 4] 9.25 264
REACH ¥4 NOV 05 3 0 47 m2 0,00 0 0 0 0 12 4.9 235
REACH #2 NOV 19 3 0 414 0 0,18 0 1 0 0 13 J.07 400
TOTAL - 0 1 3553 2278 .18 0 b 0 13 102 307 432

¥ SEE APPENDIX 3A FOR FOOTNOTE NOTATIONS.




APPENDIX 3C. RECAPTURES OF TAGEED COHD JUVENILES IN THE BIRKENHEAD RIVER SYSTERM. 1962,

IS TEE TS TEE SIS EE S I EEE ST TR E T T TSR EE I EEEE RS S S S NN R R RS E=IZ==Zs
REE 0+ ABE 1+
INSPECTION

DATE NUMBER  MUMBER CHT LOSS NUMEER  NUMBER LT LCZS
RECAP- NITHOUT RATE RECAF- WITHOUT RETE
TURED CKT i) TURED CKT i)

SEFTEMBER 29 K]
SEPTEMBZR I1¢ 8
OCTORER 1 &3

DCTOBER 7 B2 .
OCTOBER 12 73 .0 0 5
OCTOBER 14 b g R 3 ] 0. 00
OCTOBER 15 35 0,40 0 - =
OCTORER IE 23 E. 00 3 0 0,06
OCTORER 22 ¢ = 12 i
OCTOBER 27 122 0.00 H
OCTOBER 28 133 0.75 0
NOVEMBER 3 i = )

~
il - -

L= e R
g Ll e €D
Pt I .~

b — B L R
— = g

T B - —
=

T — T R

TOTAL £70 7 L0 2 - R



APPENDIY 4a. INCIDENCE OF POOR ADIPOSE CLIPS AMD DF AMOMALIES ENCOUNTERED IN THE AGE O+ OBCD SAMPLE IN THE BIRKEWHEAD RIVER SYSTEM. 1982 (FIRST MWUMBER INDICATES
NINDR ANOMALY RELEASED TAGGED: SECOND NUMBER INDICATES SEVERE AMDMALY RELEASED UNTAGSED).

REJECTEL HATUR-
CAPTURE TAGGINE  NUMBER ADIPOSE CLIPS FOG POP EYE FIN  TAIL  NOSE (COPER- GENERAL SCALE  LORD- SCOLI- ALLY
LOCATION DATE JiE-  =Eme e EYE EYE DAMAGE ROT [DAMAGE DAMAGE CULUM DAMABE  LDSS  0SIS  DSI15 MISSING
SPECTED ND PARTIAL 1 DAMAGE ADIPOSE
CLi?  CLIP

REACHES #7. 8. ¥% SEP 22 350 0 ool : v M = = = = = 10 = = 3

REACH &7 SEP 2% 330 1 8 .43 = = ¥ = 1 - = 211 = = o
REACH #7 SEP 30 J50 0 1 L = 01 = = = = = - - = - =
REACH #7 0cT 07 330 0 I 0.W 2 = A F A 5 = 42 30 i & ¥
REACH 47 OCT 13 37 0 0  0.00 & ¥ 5 2 110 ' 5 110 F £ o &
REACH #7 ocT 14 330 b T 3.7l = = 10 1 & 10 210 = 7 g i
REACH 47 OCT 13 330 l a7 8.0 = B % 21 20 L 3 112 5 B 3
REACH #7 0cT 18 350 | S T = 0/1 /0 = - 210 01 30 = = = &
REACH %7 ocT 21 353 0 Z  0.a7 = & 1/ = 1 = o 2/ 1/0 7 = =
REACH #5 0cT 28 350 l T = Lo = 200 = = 210 = = =
REACH #& NOV 03 335 0 A ) - = = = 1 5 = 1/0 = 5 - =
REACH #5 NOV 04 330 l ? LB 2 = = = * = = 210 1o = = =
REACH #& NOV 03 390 | e = = = = = 20 = 310 10 i = =
REACH 82 NOV 18 130 0 T Lo # ! = & = # 7 10 10 = i 7
TOTAL 49135 12 'l — - g 3 3 510 B0 1 W7 W = 0/1 3

% INCIDENCE (UNWEIGHTED) - M 20 2,26 000 0.04 006 012 0.1 016 004 0B 020 0,00 0,02 0.0

_BE-



APPENDIY 4b. INCIDENCE OF POOR ADIPOSE CLIPS AND DF AMOMALIES ENCOUNTERED IN THE AGE I+ OCD SAMPLE IN THE BIRKENHEAD RIVER SYSTEM. 1982 (FIRST NUMEER INDICATES
MINOR AMOMALY RELEASED TAGGED: SECOND NUMBER INDICATES SEVERE AMOMALY RELEASED UNTAGGED).

REJECTED NATUR-
CAPTURE TRGGING  NUMBER ADIPOSE CLIPS FOB FOF EYE FIN  TAIL  NOSE OPER- GENERAL SCALE LORD- 5COLI- ALLY
LOCATION DATE =W EYE EYE DAMAGE ROT [DAMAGE DAMAGE CULUM DAMAGE  LOSS  0SIS  0SI5 MISSING
SPECTED ND PRRTIAL 1 DAMAGE ARIPOSE
CLIF - CLIP
RERCHES %7, #@, %9 SEP 23 a1 0 & 0.5 ¥l = = i = 1 1A T o 1000 = = =
REACH &1 ocT of 224 0 I 0.45 3 = o = - 180 = 2/0 470 = = =
REACH #1 OcT 07 274 0 I 0.3 110 * 5 = 10 1o = 30 510 = = =
REACH #1 ocT 14 148 0 I 460 = # o = = ¢ i i B 410 = = =
REACH &1 ocT 18 Ja0 { 7. L8 = - = s e 11270 3 2 | - = 2
REACH 5 OCT 28 193 0 [ & = = = L] & - g 210 g &
REACH & NDV 04 292 | b 115 o & F & t/0 = e 120 1210 0/1 = g
REACH 85 NOY 05 42 0 12 4.9 - E 5 5 < ¢ 90 1 10 10 = X 5
TOTAL 2178 ‘. b % 110 i = E 40 I3 P R LV S N 1) 0/1 = »

1 TNCIDENCE (UNWEIEHMTED) = 0.0 29 37 o008 000 000 000  0.00 1488 0.3 L L,EBY 0.4 000 0,00

(e}



APPENDIX 5. LENGTH FREQUENCY DISTRIBUTION OF COHO JUVENILES RELEASED WITH CNT'S AND PROPORTIONS OF EACH AGE CLASS TRAGGED WITH AGE 0+ AND 1+
CWT CODES. BY CAPTURE SITE. IN THE BIRKENHEAD RIVER SYSTEM. 1982,

CAPTURE SITE: REACH #B REACH #8 REACH #7 REACH #7 REACH 47 REACH #5
DATE: SEP 21 SEP 23 ocT o1 OCT 08 OCT 1B ocT 29
AIGE: 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL

-3 g ROCUSIAa i et e R S Tiee T W ialib s S e S BT e S
3h-40 Bl e N R < B SR S B Ve e N T R e o s e e S (S SR
4-45 ,RETSROR: Sl el TRl ek, e | ISt il - S SREVE TR o N
14-50 RS S N i | IOB. | SO AN | U | ISR V=S - SN - R . - SR e R
51-55 o el e T e e e S cendaeet vt th O Siee 1
5640 g A RS el T R el T AR TSl e ekl SR e
61-45 TRl Sl SNIOR At S TR S Rt Taae WG A B IRl
66-70 RSP Y b i SRS TR R S RN SRR T i
1n-15 b oalch el ol Sl R el O el T e s R s
76-80 T T R RIS R S R e R (I
§1-85 R o SRR NEE . RESERER B TR iy W
86-50 N v s et M e sy M. e L bl e B R B LW
91-95 N e~ B el o e ] R R TR 1R e R
96-100 A SE e A GSER-SELE B SRl - (RN o e S
101-105 Ay e e Ol R g oL L g W el A Gl @ 8
106-110 AP B | AR S AR . RGBT T S A T
11-115 G R R Sl SO G S R e e e NN e e
TOTAL e U WMl G B S0t VT b MUl eeral ot B fieo 1O

ND. TAGGED
WITH 9+ CODE
102 22 09) B ety e R e TR e e F SOl e i R e S
ND. TABGED
NITH 1+ CODE
102 23 26) Sl S e . S Rl (TR R s e g

t OCCASIONAL DISCREPANCY TN COLUMN ADDITION DUE T SCALE FEGEMERATION, CONTINUED

_Db..



APFENDIY 5 CONTINUED.

CAPTURE SITE: REACH B4 WARBONMET CR
DATE: KOV 08 NOV 19 TOTAL
AGE: 0+ 1+ TOTAL 0+ 1+ TOTAL 04 1+ TOTAL
FORE LENGTH (ma)
31-35 - - - - - - l (] 1
Jb=40 - - - - - - | 0 l
41-45 - = l - = - b ] 38
45-50 3 - B - - - Fa 0 53
S1-55 - - B i - 7 57 i 82
S50 2 - 12 1 - 13 8 0 73
Bl-45 - - 4 | = fo 29 i 47
tb=70 - - 10 - - Z 15 Z 45
T1=73 1 - ] - - 2 i 17 b2
Th=B0 1 - i3 { - 13 25 20 82
B1-85 - - 14 - - 15 ) 25 113
B&-90 - - 10 - - 11 14 20 T4
91-95 - 1 - - 4 ) 13 44
F6=100 | - 3 - - 1 | 11 ]
101-105 & - = i = 1 ] ¥ 14
106=110 - - - - - { f i i
1i1-115 - - - - - - 0 fl 0
TOTAL 8 ¢ 100 ] ¢ 100 sl 117 BN
W0, TAGRED
WITH O+ CODE
{02 22 09} b 0 - L} 0 - 281 ] -

MO. TAGEED
WITH 1+ CODE
{02 23 28) i 0 = 1 0 = B 17 =

_-'[ﬁ-_-



APPENDIX 6. LENBTH FREGUENCY DISTRIBUTION (AGE 0+ AND [+) AND MEAN WET WEIGHTS OF COMO JUVENILES CAPTURED IN THE BIRKENHEAD RIVER SYSTEM,
1982,

LOCATION: REACH 44 REACH & REACH #7 REACH #3 RERCH #2 REACH #1
DATE: AUG 19 AUG 20 AU 20 AlB 21 AUG 23 AUE 235

ABE: 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ i+ TOTAL

SIS IS SEEESESITITSIICEEESIEEIESESSESIEIERES e EEEEEmsSssSoSSSEEZZSSIIZ=CE -1

FORK LENGTH (MM)

Jb=40 9 = 10 i
41-45 21 = 21 b
B4-30 15 = 15 L]
31-55 12 < 12 3
Jb-b0 14 = 13 3 =
3
?
1
l

[ -
i
[a—
b= = | b A Gl A =8 O ==
—
o= OO B = LA LA e |
]
e
1
—— .

1
|
3
1
L ]' e
61-65 b = b i { ¥ = = -
b5-70 2 = Z = | 3 e = = = =
Ti=15 1 1 2 = g 5 = = = =
T6-B0 = = = i = 1 1 1 = = =
B1-85 H 1 1 = = 3 4 a 1 = - 5
86-70 3 1 1 = = 1 ? = 1 = = = =
F1-95 = 5 3 = e = = = = = = =
F5-100 = = = = = = = 2 2 = = % - = 5 = - -
101-105 & = = = = = = = = = = r = i 1 = = =

106-110 MR R SR R R -
11-115 SEepnE s 1l R RS R T Lo e Ty T Bt e T R R e T
116120 e L RS B s G A e T S S
121-125 - - ELE - - - - - - - - - - - - - -

126-130 e S Em A e i e R S U v e e M Il o N e T e R R

1
1
P
i
i
1
L]
I

1

1

SARPLE STIE 1] 3 83 ) 0 il 51 10 a0 bl 3 ar 33 0 3 11 0 11

L. RS2 AR 49.3 83 SL.4  55.5 61.2 50.2 = alcd
34 10.64 14641 %15 3.6 11,73 15.13 - b2 492 - 4.7

MEAN LENGTH o) B I 3T = ST G
STANDRR DEV. .4 7.09 10.3 8.9 R L

WEAN WETGHT (G} = = Ll = =" T = = A = o = -
SAMPLE S1ZE = T 85 = = al = = a0 = = 1) = = 37 = = ii

CONTINUED

i

L
—
A
e

_Eﬁ_



APPENDIY & COMTINUED.

LOCATION: REACH 47 REACH #7 REACH 85 REACH & WARBOMNET CR NARBONNET CR
DATE: SEP 30 OcT 19 0CT 29 NOY B OV 29 NOV 30

e —————— e i i e e e e e ———————— e ———— e

RBE: 0+ 1+ TOTAL 0+ 1+ TOTAL Q4 I+ TOTAL 0+ 1+ TO0TAL (4 I+ TOTAL {0+ 1+ TOTAL

s T T T TR R R R RS E R R EEE ETEE EEE R E e A NS e EssE s sssSESECE T I IS CoOECCCS oo IO TR TSR EEETFTEEEECTETrEEREEESITEEEST

Jh-40 3 -

41-45 2% -

" b-30 b -

31-33 13 =

Jb=60 b “
6l-63 7
bb-70 l

11-73 Z o
|

L]
= o

B the R G o o i R TR e e
AR T TR e e e
Wi i R R e el
A NES R I e RRE SN e SR
et e SR e ARAT R | ARl R T

IR
Lo
- -

Gk

T6-80
B1-83
Bo-%0
91-73 2 i
Fh=100 - ¥ 3 = =
101-105 3 l 1 = |
106-110 - - o - -
1

o= o
1
(= o
e L
1
—
—
-_—
Eerdl
1
—
-

] (=2 ]

l—lu—"‘lﬂ';gﬂmi

IR R e | ge O g g
i

-
| = =PI RS Fd o=
| = = e B3 Pd e e
i
i
1
I B e k) Rl =y
1

1
o= 1 a1 o
i
)
i

11-113 - - - -
16120 Neslr Sl IR
121-125 - - - - - e - - - - - - - i 50 4 - -
126-130 TR T R S S () R GRS N e e e e

]
| e Pl omm ey vl e ol Ll == D

SANPLE SITE ¥ 1 79 bl:] 3 100 Ba T 100 LH 0 10 5a 0 1o 45 0 a0

HEAM LENGTH 1.6 105 90,2 492 6  b06 L5 BY.7 3% 53T Sl 117 &9 = 6%  b3.b = b
STANDAR DEV. 1.56 - %36 1033 151.87 1%.11 1043 7.55 1436 .34 LSRN, B 1 | = .98 hubl = bbb

MEAN WEIGHT (G} ; = 1.9
SAMPLE SITE - % 99 - =11 = s 73 5 = 162 5 3 100 = - an

CONTINUED
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APPENDIX & CONTINUED..

LOCATION: WARBONNET CR REACH ¥4 REACH @8
DATE: JAN 7 JAN B JAN 8 TOTAL

AGE: 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ I+ TOTAL 0+ 1+ TOTAL

FORK LEMGTH (HM)

ST IS NI E I o TTICoNTTIESITTCTIESICIICCITIIEZEREEEES

]
]
i
I
1

i
I

L
1

—

J4-40 = e R
41-45 = = =
Ab6-50 = = =
51-55
96-60
b1-85
b6-T0
71-75
1680
81-85

37
132
164
109
134
91
B
&7
£

129
147

- e e |
L}

—

2

113

I o= = ad P
i
TR i A e i |

I o= = g €& pay -0 gg oA e 1
| I |
I k3 = A €4 pa <0 co LA A 0
S . R
i
i == i p3a & o P e B3 R |

- S e - 2
B6-90 = = 1 0 28
91-95 - e - 5

94-100 1 s e ool g e

101-105
106-110 2 -
111-115 SF e E AN Oy T g el g
114-120 TSR R TR Re T S e
121-125 8 < 8 OOR =~ % @8 '« ¥
126-13¢0 gl g W me o R SR

i
1
i
I
I
1
[

— ey LA g O
= = - = R =R X e el — I — I
= I — R R R e I B i = B N — = — =

S e e by O

SANPLE GIIE i l 50 15 0 25 1% | 2 T 3

MEAN LENSTH 74 9 M3 549
STANDAR DEV. 8.70 =133 1LU

1 [ Y 101 &7.4 - - .
10.08 9,47 e P L - - -

NEAN WEIGHT (6) - - A2 - - 1,95 - - 3.4 - . -
SAMPLE S17E - e - 98 - - -8 - o s i - - -

-b?_
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AERENDIY 7. DAILY WETER TEMPERATURES IN THE BIRKEWHEAD RIVER MEAR TWIK BRIDBES. I9EZ.

DATE TEMPERATURE (L) DATE TEMPERATURE (L) DATE TEMPERATURE il
MIN. MAK.  RERN RIN. MRL.  HERN Hik. MAL.  MEAN
hUG 18 .50 14,00 11.75 i1 7 .00 %.00 B8.00 WOV 28 L0~ 1.50 1.25
19 10.00 14,50 12.25 8 &350 .00 7.75 7 L3 .00 175
20 11,00 14,50 12,75 9 .00 .00 8.00 28 2,00 300 250
2 100 15.00 15.00 10 8,50 %.50 E.00 i) 500 3.50 325
2 11.00 14,50 12.75 11 8.00 10.00 9.00 0 .00 350 3IS
23 11.50 15,50 13.50 12 .00 %50 B2 DEC | .4 356 300
24 11.5¢ 16.00 13.7% 13 .50 .50 9.50 " Lo 50 3.2
25 11.5¢ 15.50 1350 14 9.00 10,00 9.50 3 L0 .00 1.75
2b 12.0¢ 15.50 15.73 i3 9.50 10.00 9.75 4 Lo 300 FED
7 fa.00 13,00 12,50 it .00 10.00 B.50 ] 1.5 2.0 L7375
28 .50 13.50 12.50 17 §.00 10.00 9%.30 £ 1.0 1.5¢ L.25
¥y .00 15.00 1200 1] 50 6.50 5,50 7 0.50 L0 0.75
kil 11.30 13.50 12:50 14 00 &30 575 B 0.50 L5 KD
3 11,56 14.60 12.75 P L.50 650 5.50 g b L TR
SEF 11.00 14,50 12,70 2 b.00 &N 6.23 Y 0.0 L.0C G50
Fi 11.00 15,00 13,00 22 «of B30 65D H 050 LW Lo
3 11.50 14,00 12.73 3 5.50 &.50 6.00 12 1.0 .00 1.50
- 136 13.00 12,25 24 b.00 650 523 I3 .06 2,50 53
3 11.3¢ 13.5¢ 1Z.3¢ 25 B.50 B.00 7.IE 14 .00 300 2.50
& 11.0¢ 13.00 12,00 26 6.30 &30 6.30 15 2. 2,8 K
7 .36 12,00 1175 7 b.00 &4.50 5.25 14 I I 1.75
B 11,00 12.00 11.50 2B 6.00 &M 6,25 17 Lo 3.0 2
§ 10,00 1100 10.50 29 .80 &0 5T ie .00 3.00 3.00
1 9.5¢ 11.50 10.50 30 4.50 550 35.00 19 2.5¢ 3.6 47
11 7,50 10.30 10,00 3 G 600 5.75 20 200 2,00 2,00
12 .00 12.00 10.5¢ LU .00 A00 530 21 208 .0t LM
i3 .90 12,00 10,73 i o0 500 4.50 £l L Er 175
i4 9.00 12,00 10.50 3 4.00 550 4.73 &3 2,00 L5 2.5
i3 9,50 10.50 10.00 4 S5.00 3.9¢ 35.50 4 L AN LN
6 .50 13.50 11.30 E 5.00 G550 5.5 S 300 306 .
7 10,00 13.50 1L75 6 4,530 500 LTS 26 0 Lot 2.00
] 10.00 13.30 11.75 7 4,50 5.00 473 7 0.06 1.00 9.5
15 10,50 13.50 1200 g 4,00 5.00 4.30 28 0.00 = -
2 10.00 13.00 1L.50C ] L0000 3,50 2 3
21 1.00 1400 12,50 10 .00 330 2.7 30 ¥ 5 =
i1 1W0.50 13.5¢ 12.00 11 L0 LS50 275 i - 5 ¥
23 10.00 13.50 151,73 12 L5 400 3.5 JaN 1 - = =
4 10.50 14.00 12.25 13 Lo 330 LTS 2 2 =
25 11,00 14,50 12,75 14 .50 3.00 2.25 3 3 = E
26 9.30 1L.00 10.75 15 .30 3.0 2,25 4 - 3.8 =
27 10.0¢ 11.00 10.50 16 3.00 350 L5 ] 20 .00 250
2B 790 11,00 10.25 17 .30 L0 3.75 b 2.00 3.0 2.50
25 8,50 fL.00 9.75 18 500 3.9 LIS 7 300 LK O
3 B.00 1100 R.50 19 2.00 300 2,50 B 2,00 3J.0¢ 2.50
1] L5 10,50 .00 i 2.00 250 215 9 .08 L9 LU
i 9.50 10,50 10.00 21 0.00 1,00 0.5 ig .00 3.3 .75
3 B.00 %50 875 1 =¢.5¢ 030 0.00
§ e.50 10,30 B.50 3 =0.50 . 0,50 .00
u .00 9.00 8.00 4 .00 050 0.23
b B.00 B.50 B.25 5 0.00 1.00 0,50
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AFPERDIY Bz, GUMMARY OF LIVE ARL DEAD ADULT COHO OBSERVATIONS DURING SPAWNING BROUND SURVEYS IN THE BIRKENMEAD RIVER

SYSTEM, 1984 [UNLESS DTHERWISE NWOTED, ALL DATA ARE FROM FOCT SURVEYS).

DEAD RECOVERY

DATE REACH  TLIVE  mmmereemeem oo e cesmemeaa s e el Ll

COUNT  SECONDARY MARK ABSENT#s SECONDARY NARK PRESENT#+4
ADULT  ADULT  JACK  DISK ABSENT  DISK PRESENT

MALE  FEMALE memmmsmmmmems  mememmamemans

MALE FENALE  MWALE  FEWALE

TOTAL
DEAD
RECOVERY

ND. NITH
ADIPOSE
CLIPS

#0CT 30 ALL 2 0 0 0 0 0 0
NOV 20
NDV 28

b
=1 —J

1200

200
100
235
150
520
48!

40
145

15
144t

847
573

700
405
Sal

L}

[—E=0—F1—F-—1-F—F—-J =] [ |
[=F—J=F-F=1—F_F— 3§} =

p—=

O L o B e L =03 O A A o0 - LA s X3 O LA s b3 L] ] o ) O el O B o e e

NOV 28

L= R ] (=N —T=N—-F—F—F-1—JN -] =

NOV 2%

=R =0 —J — L= =y [—R=J—F 11— F NS =
L B R= — =] [==] [=R=J—L=F-1=1-1=02 K- L=

e i S
=R =T T e ]

KOV 30

pathfe
L ek — 1 =] =1 — L= (=11 (=R —J = R0 —1=F—JN—]
=

ol I f=R 1= 1=

(=R =R =]
5 e

DEC 3
21
a1l
Fob
15

L= - Bl ]
(=020 = F—F =]

EC 3
695
S
9865

LA = o
— el (=T =k = ok ]
b= == L=l — ]

b
n

DEC &

—
e = .l
E &ﬂ*-h”
e N
=1 —F =1 —] (=1 = J -]
L= ==l ]

DEC 11

L= — 0 S T T T = [=F =N =1-—1 =] Lerlm B 4 =

—

765

g
9
330
748
7
93

56
303
104

DEC 12

—

DEC 13

—
[ 1= o ] (=T Y . =] - [ =

[ - L= A LR =F=J ] LR =1 Bod e o= LAl BT
-1 =F—1 O ey S = (=L =F-—J = F— = f=R=g — L=04 — ] L=J o R=J ] L= = L =g — L= L=l =] [=R=g =l =110 E=] =

[=1 -1 =P T =F L= [ =1 =] A S L= — L = =Rl -] =

SO0 el OO -0 LA e B A
= S [N =F -0 — k=4

=N L =] =R P =g+ Rl =} L= ]
Fold ol 3 s 3 RIS S B e

p——

# OBSERVATIONS FROM HELICOPTER DVERFLIGHT.
#% COHD WHICH HAD NOT BEEN DISK TAGGED (NONE WERE FOUND WHICH HAD LOST A SECONDARY MARK),
#++ ADULTS ONLY; JACKS DID NOT RECEIVE A DISK TAE OR SECONDARY MARK.

L= R R e B3 = L o L d L=J

P

A

— =]

—y
k3

e = — f=R=g L Lo ]t ]

—E0 A e b G el

Pl pen

td Lo ]
s L - ] o B IO OO0 A

SSRGS OSSOSO oS0Oas 1S o S

=T T — L= ] L= =1 — 3 =L L= =X R =] T A Rk — 1 —]

2 Ll me

CONTINUED



APPENDIX Ba CONTIWUED.

JACK

L=0 —] L=l — L =] (=R =0 — =] L= =] [0 =] e S

L= L] — L= L L=0 =]

(=1 —F=J—F=F—F =1 o =7

DATE REACH  LIVE

COUNT  SECOMDARY MARK ABSENT##
ADULT  ADULT
MALE  FEMALE
Lo ML 3 1
5 300 3 2
5 700 4 5
7 250 0 !
DEC 18 5 136 9 8
P s 4 5
DEC 19 8 500 30 5
g 4] 0 0
DEC 20 4 100 2 5
5 %5 5 3
b 207 5 13
7 230 7 5
DEC 21 4 17 1 0
g 500 2 2
§ 50 b 0
DEC 28 5 i 28 18
b 120 2 W
DEC 29 6 300 22 2
g 20 3 2
DEC 30 8 200 % 54
AN 3 S 50 15 12
I8 6 500 33 29
7 218 17 33
N5 8 175 52 59
AN b 5 10 5 §
REACK 2 - 1 0
SUMMARIES 3 - § 8
4 - 19 18
5 - 81 63
b - 11 132
7 - 41 "
g - 180 199
g - 0 0
10 - 2 3
TOTAL - - 439 485

—

SECOKDARY MARE PRESENT#&#

DISK ABSENT

MALE

Lol = ] L=l — (=R = 1] L= — ] [ =1 —] =1 —F—F—]

L= L] L=g L= L] L= ]

Ld T s o ) e T

FEMALE

== (=1 =T 3 ]

£ SBor e S SO SR s

=

LT - N =

— =t = — 1 =~ 3 =]

DISK PRESENT

MALE  FEMALE

0 0
t 0
1 0
0 0
2 1
! 1
5 §
0 0
0 0
; 1
3 i
0 1
0 0
: 3
0 b
; 2
& 3
{ 1
4 2
4 2
| 1
2 i
b 2
10 6
i

o 0
6 0
0 1
12 g
17 10
10 i
30 20
0 0
0 2
kS 4B

+ DBSERVATIONS FROM HELICOPTER OVERFLIBHT.
#4 COHO WHICH HAD WOT BEEW DISK TAGBED (NONE MERE FOUND WHICH HAD LOST & SECOMDARY MARK:.
##¢ ADULTS OwLY; JACKS DID MDT RECEIVE A DISK TAG OR SECOWDARY MARK.

TOTAL NO. WITH
DEAD ADIPOSE

RECOVERY

= S O e

—
—

127
17

13
40
163
272
i01
431

1030

CLIPS

] (=R =4 = F —]

|

[ & E =] L= Ea ]

=i ol P 3 Tl B3

a2

12

=1

=

A e

=R 3 El - o - of B
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APFENDIY Bb. RECOVERIES OF ADULT COHD SALMOR WITH ADIPDSE CLIPS RECOVEREE DURING FOOT SURVEYS 1N
THE BIRKENHEARD RIVER SYSTEM, 1984,

DATE RERCH o e e b e e e e
SECONDARY MARK RESENT® GECOMDARY MRRK PRESENT#¥ TOTAL

e e ADIPDSE

ADULT  ADULY JACK DISK ABSENT DISK PRESEKT I:L'ilF‘E

MALE  FEMALE e RECOVERED

MALE  FEMALE MALE  FEMALE

WOV 20 4 0 0 0 0 0 0 0 0
NOV 22 2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0

KOV 29 2 0 0 0 0 0 0 0 0
4 1 i 0 0 ! 0 ! 2

B 0 0 0 0 0 0 0 £

b 0 0 ¢ 0 0 0 0 0

B 0 0 0 0 0 0 0 0

KOV 30 £ 0 0 0 0 { 0 0 0
s ! 0 0 0 0 0 0 v

b U 0 0 0 0 0 0 0

B 0 0 0 0 0 G 0 {

DEC 4 3 0 ¢ 0 0 { 0 0 0
4 { 0 { 0 0 0 0 it

Y 0 0 0 { { ¢ i G

[ | G 0 0 0 0 G i

| 0 0 0 0 0 o ] 0

DEC S K 0 ¢ ! 0 0 U 0 0
4 0 0 0 0 o 0 0 i

b 0 0 i ¢ 0 { 0 0

B 0 0 0 0 0 o 0 0

DEC & 3 l 0 0 0 0 @ 0 |
i 0 0 0 0 0 0 0 0

5 ¢ 0 0 0 0 0 0 0

b ! 0 i 0 0 0 0 1

7 0 0 0 0 0 0 0 0

DEC 1! 5 ] 0 0 0 0 i 0 1
6 0 0 0 0 0 0 0 0

DEC 12 3 0 0 0 0 0 0 0 0
& 0 0 0 ! 0 0 l 1

5 | 0 0 0 0 0 0 l

b 0 0 0 0 0 0 0 0

7 2 0 0 0 0 0 0 2

8 b 0 0 0 0 0 0 L

DEC 13 1 0 ! 0 0 0 0 0 1
B l 1 0 0 0 0 i 3

10 0 0 0 0 0 0 0 0

DEC 14 i 0 0 0 0 0 0 0 {
5 0 0 0 0 0 0 0 0

6 0 0 0 0 ! 0 0 0

1 0 0 0 0 0 0 0 0

# COHD WHICH HAD NOT BEEN DISK TAGGED (NONE WERE FOUND WHICH HAD LODST A SECONDRRY MARK), CONTINUED
## ADULTS ONLY; JACKS DID NOT RECEIVE A DISK TAG OR SECONDARY MARK.




- 49 -

AFFENDIY Bt CONTIRUEL,

e e e SEEEESEESSEEsSEsssss e e e

DEAT RECOVERY

SECONTARY MARK ABSENTH SECORDARY MARK PRESENTH® -
AR R R B R T T T TH.
ADULT  ADULT JACK DISK ABSENT DISK PRESENT DEAD
MALE  FEMALE = RECOVERY

MALE  FEMALE MALE  FEMALE
DEC 18 5 0 0 0 0 0 0 0 0
& 0 0 0 0 ] l 0 i
IEC 19 ] | & 0 0 ] 0 0 7
9 i i 0 0 0 0 0 0
DEC 20 ) 0 g 0 0 { 1] 0 0
5 0 1] 0 0 ¢ 1 0 0
& 1 i 0 ] L] g 0 2
7 0 0 i} 0 0 i ] 0
BEC 21 4 { 0 0 0 { ¢ { {
i 2 Z v | 0 1] {1 5
§ i g 1 1] 0 i { 0
DEC 26 0 1 0 0 ] { 1 0 2
é 1 1 1] ] 0 ] ] 3
DEC 29 & 1] Z 1] ] ] { i
B 3 3 1] ] 1 0 7
DEC 3¢ B 3 L] ] g 0 ] 1 )
JiE 3 q Z { 0 4 1] 0 0 i
JAk 4 & 2 3 1] 1 ] 1] 1 5)
7 2 ] ] 0 1] 1 ] 7
JAN 5 g 7 5 0 ] ] 1] { 12

Rl b 5 ] ¢ { ] g L] 0
REALH Z o 1] i 1 1] 1] 0 {
SURMAKIES 3 1 ] ] i ] ] 1] H
4 | i {0 ] 0 ] i 3
5 ) 0 { 1] ] 2 0 &
[ i B 0 i 0 2 1 16
7 ] 3 0 {0 ] | 1] 10
B 17 21 0 1 0 2 z i1
g 1] ] 0 J ] 0 0 ]
10 il 0 0 0 0 ] 0 0
TOTAL - 4| 5 ] ] 0 7 ] T

® COHO WHICH HAD NOT BEEN DISK TAGBED (NONE WERE FOUND WHICH HAD LOST & SECONDARY MARK),
¥t ADULTS ONLY: JACKS DID NOT RECEIVE A DISK TAG OR SECONDARY MARW,



APPENDIY 9. SUMMARY OF DISK TAG APPLICATION RESULTS IM THE BIRKEMHEAD RIVER. 1984,

-------------------------------------------------------------------------------------------------------------------

DATE REACH ADIFOSE PRESENT ADIFOSE ABSENT TOTAL

NALE  FEMALE  TOTAL HALE  FEMMLE  TOTAL MALE FEMALE  TOTAL
NV & 4 3 2 7 1 0 ! b 2 B
NOY 7 4 b 14 i ! 1 2 i 15 42
NV 8 4 B4 2b 110 2 0 z L] 26 12
NV 9§ L) 88 L 130 4 ¥ b 92 44 134
NOY 10 L 87 48 133 3 3 b %0 al 4
NOY 1 4 q0 b 161 ] T 12 73 ;] 173
NOv 12 i b9 53 122 i 1 B 13 a7 130
MOV 13 4 a9 a0 109 b 3 ) b3 31 e
NOV 14 L] 33 kLl BY ! 2 3 1.} 3b 52
NOW 18 4 20 14 i 1 0 l 1 14 35
NV 19 i b2 a4 114 3 2 ¥ &7 b 123
NOV 20 4 o 49 108 3 1 1 b2 a0 1z
Wov 21 L 54 Bt &2 b 1 7 &0 19 i
MOV 22 4 i 1 47 1 0 1 32 11 41
TOTAL = s Bl 1295 a3 b 9 83z 332 1364

NOTE - ONLY ADULT COHO WERE DISK TAGSED: 11 JACK COHD (PRECOCIOUS MALES) WERE RELEASED UNTABBED.
= 15 DISK TABS WERE ELIMIMNATED DUE TO POOR CONDITION AT RELEASE (BLEEDING ARDOMEN OR CONDITION 2 OR 3): ALL HAD
ADIPOSE FING.
- DATA ARE MOT ADJUSTED FOR ERRORS IN SEX IDENTIFICATION (SEE APPENDIY 101,

-GE_



BFPERDIX 10. SUMMARY OF DISK TRE RECOVERIES IN THE BIRKEWHEAD RIVER SYGTEN, 1984,

REACH DATE

B e, i i B s B o i B s B o Bk B it B sk e
g e g B R R R B Ges. P G B fk B i B o B ek

L=
B i o e i iy
P b3 B0 R B3 R

NOV 12
NOV 12
NV 12

- 5] =

DIS< TRE APPLICATION DISK TAE RECOVERY TEE%
MOBE- BEX ADIPDSE RERCH DATE  PO-HYF SEY {DAYS)
FORE: CLIF LENETH

LENBTH (CH)
72.00ce  MALE YES B JAN & 59.50 FEMALE: 9
62,00 MALE N0 & DEC 20 47,50 MALE 4]
72,00 MALE YES b DEC 28 7.50 MALE 3|
£5.00  FEMALE ND 7 JAK & 50,50 FEMALE 1)
&4.00 MALE K 8 DEC 19 ~-J1.50 MHLE 41
58,00 MALE N B JAN 5 400 MALE 38
62.00 FEMALE N g DEC 19  49.50 FEMALE i1
59..00 MALE NO B DEC 19 4500 MALE 4
93.00 FEMALE RO B DEC i3  47.00 FERALE )
59.00  FEMALE ¥ES 8 DEC I3  49.00 FEMALE 4
69.00 MALE N 6 DEC 14  5L0O0 RALE 35
52.00 MALE ND B DEC 30  53.00 MALE 3l
&7.00 MALE NO B DEC 19 92,00 BALE &0
70,00 MALE RO 8 DEC 3¢ S59.00 MALE ol
69.00 FEMALE KD 10 DEC 13 5450 FEMAL 33
&7.00 MALE O 7 DEC &  52.30 MALE 28
62.00 MALE i B DEC 2t  47.50 MHLE ¥
76.00  FEMALE ND 5 DEC & 58.00 FEMALE 4
48,00 MALE L & DEC 28  3B.00 ALE 4B
71.00 FEMALE KD 160 DEC 13 97.00  FEMALE L8
bb.00  FEMALE 0 B JAM 3 B4.00 FEMALE Sb
70.00 MALE ND i JAN & 54,00 MALE g5
70.00 FEMALE LIt 8 J&F 3  55.00 FEMALE 5k
b4.00 MALE kil 6 DEC 29  50.50 MALE 4g
&0, 00 MALE ND B DEC 2% H.00 NALE 4B
T4.00 MALE Nl B DEC2A 59.00 MALE 44
75.00 MALE L] S DEC 1B 34.00 MALE 7
62.00 MALE ML B DEC21 50.00 MALE 4
75.00  FEMALE D o DEC 12 &l.00 FEMALE 31
b, 0 HALE Nl B Ik 5§ 5LO0 MALE i
66.00  FEMALE NO & DEC 5  58.00 FEMALE 24
70.00 MALE 0 6 DEC 29 5400 MALE 48
60.00  FEMALE ND 8 DEC 1%  49.00 FEMALE i
94.00 FEMRLE YES 3 DEC 28 44,00 MALE#® 47
&1. 00 HALE N i DEC 28 48.00 MALE 7
67.00 FEMALE NO B JAN 3 53,00 FEMALE ]
£9.00  FEMALE ND S DEC 1B §5.30 FEMALE M
4. 00 MALE NO B ODEC 2 4050 MALE 48
59.00  FEMALE NO 8 DEC 17 MB.00 MALE+ 32
38.00  FEMALE KO B DEC 19  48.00 FEMALE 38
54.00 MALE YES 5 DEC 11 MLG0 MALE b
61.00 MALE NO 5 DEC 18  43.00 NALE 37
al.00 WALE YES & TDEC 1B 39.30 MALE 37
71.00  FEMALE KO 6 DEC 28  §7.50 FEMALE 4
54,00 FEMALE ND g C19 53.00 FEMRLE 38
£9.00 MALE ND T DEC 12 5450 MALE 0
S0, 00 MALE NC & DEC 11  42.00 FEWALE® 29
50,00 MALE ND B Jaw 5 M50 MALE 54
65.00  FEMALE ND 6 DEC 28 $4.50 FEMALE it
bb. 00 MALE YES 8 DEC2Y 5L.50 MALE 47
71.00  FEMALE ND v DEC 28  '59.50 FEMALE &b
63.00  FEMALE ¥ES § DEC 30  57.50 FEMALE 48
5. 00 MALE N B JAH 5§  MB.OC HALE 54
68.00 FEMALE L1 8 DEC 13  54.00 MALE# 3
CONTINGED

+ SEXED INCORRECTLY DURIMG Th6 APFLICATION PROCEDURES.
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Disr TRE AFFLICATION

REACH DATE

NOSE -

BEX

ADIPOSE
(LIF

DIG: TAb RECOVER)

REACH

DATE

FD-HYF
LENGTH
(CKk)

SEX

4 NOV 14
NV 14
NDV 14
NGV 14
NDV 14
NDV 14
NDV 14
KOV 14

4 NOV IB
WOV 1B
KOV 18
NOV 18
KOy 1B
KOV 1E
NDV 1B

4§ NODV 19
NOV 19
NDV 1%
NOV 19
WOV 1%
NDV 1§
NDV 19
WOV 19
KoV 19
NOV 1%
NOV 19
NDV 1%

§ MOV 20
NOV 20
NOV 20
KOV 20
KOV 20
DV 20
NDV 20

45,00
b4.00
b4. 00
b3.00
b1.00
B3.00
70.00

FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
HALE

FEMALE
FEMALE
MALE
MALE
MALE
MALE
MALE
MALE
FEMALE
MALE
NALE
FEMALE

MALE
NALE
FEMALE
FEMALE
FEMALE
NALE
FEMALE

N

o P ] OO O e OO e O e L) 0 OO0 e OO - OO e e 00 008 O P e O3

OO e ©OF g €1 - CO

== EXV LA

LN DD O e A OF O B0 A e OO O ED

= (=
m 1 = T P
L O
— bl = F3 e
B L T e B

(=1

il |

E (i ]
—

RE
el
—
[ Y|

AN
DEC

DEC 21
Jh 4
DEC 30
DEC 28
DEC 19
JAN 4
JAN 3
DEC 12
dal &
DEC 20
DEC 28

DEC 26
DEC 28
DEC 12
DEC 270
JaN 5
DEC 28
JaN 3

e

52.50
36. 00
3300

38.00
S0, 00
51.00
51.00
4%.30
42,50
57.50

FENALE
HALE

FEMALEL

FEMALE
WALE
MELE
MALE
MALE
MALE

FEMALE
MALE

¥ SEXED INCORRECTLY DURING TAG APPLICATION FROCEDURES.

CONTINUED
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ARRERDIY 10 CONTINUED,
DI TOE APPLIGUTION € T 0 . . BISK THG MEEEVENYON ASIeE AEVAR O Ting
REACK  DRTE  NOSE-  SEN ADIPOSE REACS ATE PO-HYF  SEI (Deve:
Fif: [LIF LENTH
LENETK L (o
& NOV 21 49.00 FEWALE NG 6 DEC 18  55.00 FEWALE il
NOV 21 64,00  MALE NG 6 DECZB 5100  MALE 37
V20 67.00 FENALE ND 7 DEC20  56.00 FEMALE 2
V2 55.00  MALE N 6 JAN & 46,00  WALE 4
& NV 2Z  TA00 _ MALE ND 78N 4 5600  WALE M
NOV 22 89.00 FEMALE KG 6 BDEC 29 54,00 FEWALE
NOV 22 53.00  WALE ND 8 DEC 30 47.50  WALE 3
NIV 22 59.00 FEMALE N 8 JAN 5 48.00 FEMALE i
NGY 22 7200 WALE NO § DEC 19  56.00  MWALE 77
V22 43.00 FEWAL N 8 DEC 30 55.00 FEWALE T
NOY 22 8. 00 MALE 1] B JAN 5 45,50 MALE 44
SURRARY
MRlE  FEMALE
ADIFOSE ABSERY - 7 4 MERK TIME DUT - 8G.51 DRys
ADIPOSE PRESENT - b £L MIK. TIME QUT - 17,00 DRt
TOTAL 89 48 WAL TIME OUT -  55.00 Dévi
FESLES MISIDENTIFIED AS RALES DURING TAG APFLICATION - NUMEEF 3
- PERCENT 6.3
WALES MISIDENTIFIED 4 FEMALES DURINE Thb GFPLICATION - NMEER A3
= FEWLEN1 2. b

# SEXED INCORRECTLY DURIN: ThE APFLICATION PROCEDURES.
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1. GUNKARY OF GAMPLE DATA FGR ADIPOSE-CLIPPED COMO RECOVERED

E ﬂT
BIEFEHHE!’-‘LE RIVER SYSTER. 1984,

=EESEEERETTTERE

"
an
L]
1]
1]
1]
1]
L1
L]
1]
1]
n
P
il
1
1
n
1]
i
1]
"
1
n
m
I
"
i
i
1
u
nn
L1}
i
1]
]
]
n
1]
1]
1
1]
n
L
1]
W
"

EEEIEEE

DATE REACH PO-HYP SEX CLIP CARCASS
LEKGTH COND- CONT-

(CHi ITION ITION

NOY 29 i 91. 30 MALE 2 2
NOV 29 § 48,00 FENALE ] i
DEC 4 b 4%, 00 MALE | 2
DEC & b 34,50 HALE 2 4
DEC 11 g 41.50 MALE i 2
DEC i2 4 SL.00 FENALE | 3
DEC 12 a3 47.00 MALE i 3
DEC 12 7 45,00 MALE i 2
DEC 12 7 36,90 MALE i i
BEC 13 & 49.00 FEMALE i 2
DEC 13 E 4B. 00 MALE { 3
DEC 1 8 48,00 FEMALE i 3
DEC 13 7 4B. 30 FEMALE l 3
OEC 1B & 33,90 MALE 1 Z
EEEF 1E B St e FEMALE i 3
BEC 15 b az. 00 FEMALE 1 -]
DEC 19 B 52 HALE 1 3
BEC 15 B S1.00 FEMALE i 3
DEC 19 £ 38.00 FEMALE | )
DEC 19 B 43, ﬁﬁ FENALE 4 z
DEC 1 £ R FEMALE i =
DEC 20 & g, U‘ FEHALE 1 3
DEC 20 & aB.50 FEMALE i 3
DEC 2i E 43, ﬂ WALE 1 3
DEC 21 £ 4B.0 MALE i o
OEC 21 8 a0, ﬂ’ FEMALE ] I
DEC 21 E 9b. Ol WAL I 3
OEC 21 g 57.00 FEHALE 1 3
DEC 28 ] 52,50 MALE i 3
DEC 2 g 44,00 MALE 1 3
BEC 28 b S5.50  FEMALE | 3
BELC g & 51.0¢ MALE i 3
DEC & & 9790 MALE | 3
OeC 29 t 15 EQ FEMALE 1 3
DEC 29 § S0 FOE | 3
OEC 29 g FEMALE | 3
DEC 29 & iﬁ ﬂﬁ FEMALE | 3
DEC 29 g 45,00 MALE i 3
DEC 29 g 51.50 MALE i 3
DEC 29 B 43,00 MALE 1 3
DEC 29 g 42,00 HALE ! &
DEC 2§ g 59. 00 FEMALE 1 3
DEC 30 E 32,00 MALE 1 3
DEC 30 8 37.94 FENALE ! i
DEC 30 8 57,00 FENALE 1 5
DEC 30 g 37.00 FEMALE | 3
BEC 30 8 97.50 FEMALE | I
DEC 30 g 33.00 MALE ! 3
DEC 30 B S3.00 HALE ! 3
DEC 3 g 38.00 FEMALE | 3
DEC W0 B 33,00 MALE 1 3
JAN 3 3 48,00 MALE | 3
JAN 3 b 48,30 MALE 1 3
JAH 4 b 57, 50 FEMALE | 4§
JEN 4 & 38,90 MALE 1 a
JAN 4 & 44,50 HALE ! i
JAN 4 & 45,00 FENALE 1 3
JAN & & 45, {40 HALE 1 3
JAN & b 3.00 FEMALE | 3
JBN 4 & b R FEMALE { 0

DURING SPAWNINS BROUND SURVEYS IN

SIZZEZZ=ZZEZZEI=EEREEE

EYES CHT ABE
0L

PRESENT 02 22 09 32
PRESENT 07 22 09 302
PRESENT 02 22 0% 12
PRESENT  NO TAG 302
PRESENT 02 22 09 3
PRESENT 02 23 2 312
PRESENT 02 22 0% 32
PRESENT 02 22 09 312
PRESENT N0 TAG 302
PRESENT 02 22 0% 312
ABSENT 02 22 09 312
PRESENT 02 22 0% 303
PRESENT 02 22 0 32
PRESENT 02 22 0 REGEW
FRESENT 02 27 0 373
PRESENT 02 27 0 312
ABSENT  ThB LOST 311
PRESENT 02 22 09 347
ABSENT 02 22 05 32
PRESENT 07 27 0 3
PREGENT 02 23 Zt 31
PRESENT 02 22 07 312
ABSENT 02 22 09 RESEN
PRESENT 02 22 00 312
PRESENT 02 27 (3 53
AESENT 02 27 0% 312
PRESEN] (2 22 0§ 3
PRESENT NG TAE 312
PRESENT 07 22 09 302
PRESENT (2 22 09 312
PRESENT 02 22 09 307
PRESENT 02 22 09 312
PRESENT 02 22 (% 301
PRESENT 02 22 09 1
PRESENT 07 27 09 112
AESENT NG TAG 43
ABSENT 02 22 08 REGEN
ABSENT 02 22 0% REGEN
ABSENT  TAG LOST 312
PRESENT 02 22 08 317
PRESENT 02 27 09 312
PRESENT 02 22 09 37
PRESENT 02 27 09 312
PRESENT 02 22 09 312
PRESENT 02 22 (% 302
PRESENT  ND TAE 3
PRESENT 02 22 09 312
ABSENT 02 22 09 REGEN
PRESENT 02 22 09 REGEN
PRESENT 02 22 09 12
PRESENT 07 27 09 REEEH
PRESENT 02 22 0 312
PRESENT 02 22 OF 312
PRESENT 02 23 26 372
PRESENT 02 23 28 i
PRESENT 02 22 09 32
PRESENT 02 27 09 30
PRESENT 02 22 0 32
ABSENT 02 22 (¢ 32
PRESENT 02 22 05 312

CONTINUED



DATE REACH FO-HYF SEX CLIF CARCASE EVES Cut RBE
LEKETH COND- COKD- CODe
{CH ITION ITION
JAN 4 7 56.00 FEMALE l 3 PRESENT 02 23 2% 341
JAN 4 1 ar.50 MALE | 3 PRESENT 02 27 09 32
JAN 4 1 4,00 FEMALE | 3 PRESENT 02 22 0§ 342
JAN 4 1 31.50 FEMALE 1 3 PRESENT 02 22 (f i
JAK 4 1 42,50 MALE 1 3 PRESENT 02 23 2¢ 32
JAN & 1 56.50 FEMALE 1 3 PRESENT 02 22 (% 32
JAN 4 1 53,00 MALE | 3 PRESENT NI ThE REGEK
JAN 5 g 48.00 FEMALE l 3 ABSENT (2 22 0% 32
JAN 5 B 50,00 MALE 1 3 PRESENT 02 22 0% REGEN
JAN 5 g 46,00 MALE | 3 ABSENT (2 ZZ 0§ 3
JAN 3 E 51, 00 FEMALE l 3 PRESENT (I 22 0% 32
JAN 5 g 50,00 MALE | 3 FRESENT O 27 0% 32
JAN 3 ] a1, 0t FEMALE 1 3 PRESENT  (Z 22 0§ i2
JAN 3 £ 397.50 MALE 1 3 PRESENT 02 22 0% 342
JAN S B J8. 0 HAL ! 3 PRESENT NC TRE 31
AN 3 g 32,00 FEMALE ! 3 PRESENT  (C 22 (% 312
dhk 3 B 41,00 MALE l 4 RESENT 0% 22 08 32
JRK 5 E 53.30 FEMALE l 3 FRESENT 22209 32
JAN 5 B &b, 30 MALE | 3 ABSENT 222 341
SUMMARY
A. RECOVERY BY TAB CODE:
CODE 02 22 (9 - &4
CODE 02 23 26 - &
ND TAG =7 (.9
TR LOST =2
B. ABE/LENBTH/SEX SUMMARY:
AGE BEX n REL 1 HEAN
=7y S R R S LENGTH -
43 MALE i 2.9 43.30 b.72
FEMALE l 1.4 9l.50 =
32 MALE 3 44.3 47,00 4. 78
FEMALE b 3.4 33..20 L1
TOTAL HALE 40 30.6 47.30 5.78
FENALE 3% 45.4 33,20 8,14






