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ABSTRACT

Schubert, N.D. and A.Y¥. Fedorenko. 1985. Trapping and coded wire tagging of
wild coho salmon juveniles in the upper Pitt River system, 1979 and 1980.
Can. MS Rep. Fish. Aquat. Seci. 1815: 78 p.

Coho juveniles from the upper Pitt River system were captured and coded wire
tagged during the fall of 1979 and 1980. A total of 62,380 age 0+ coho and 19,045
age l+ coho were released with tag codes 02 16 62 and 02 16 60 respectively in
1979, and a total of 70,460 age 0+ coho and 15,413 age l+ coho were releassd wicth
tag codes 02 18 03 and 02 18 02 respectively in 1980. Mean size of tagged age 0+
coho ranged from 53 mm to 56 mm and 1.6 g to 1.9 g; tagged age 1+ coho averaged 82
mn co 83 mm and 6.6 g co 6.8 g.

Key words: wupper Pitt River, coho salmon, coded wire tagging.

Résumé

Schubert, N.D. and A.Y. Fedorenko. 1985. Trapping and coded wire tagging of wild
coho salmon juveniles in the upper Pitt River system, 1979 and 1980. Can. MS
Rep. Fish. Aquact. Seci. 1815: 78 p.

Au cours de l'automne de 1979 et de 1980, des saumons cohos juvéniles ontc é&té
capturés dans les eaux d'amont du syst2me de la rividre Pitt, puis munis
d'ériquettes métalliques codfes. Au total, 62,380 poissons de moins d'un an sc 19
045 individus d'un an ont été étiquetéds et reldchés (codes 02 16 62 et 02 16 60
respectivement) en 1979: en 1980, ces nombres s'élevaient respectivement & 70,460
et 15,413 (codes 02 18 03 et 02 18 02, respectivement). En moyenne, les poissons
de moins d'un an mesuraient de 53 mm & 56 mm et pesaient de 1.6 E 4 1.9 kg: les
cohos d'un an mesuraient 82 mm i 83 mm et pesaient 6.6 kg 3 6.8 kg.

Mots—-clés: rividre Pitt, saumon coho, é&tiquetage au moyen de fils metalliques
codés.
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INTRODUCTION

A coho salmon coded wire tagging
(CWT) study was conducted during the
autumns of 1979 and 1980 in the upper
Pitt River (Fig. 1), a large Fraser
River tributary draining a mountainous
watarshed north of Haney, B.C. This
study was one of several recently ini-
tiated 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
1982b, 1983; Fedorenko and Cook 1982;
Cook MS 1983; Hutton et al. MS 1983).

The upper Pictt River was selected
for study for three reasons. First,
although Department of Fisheries and
Oceans (DFD) field staff have monitored
upper Pitt River coho escapements for a
number of years, survey effort has been
inconsiscent and the documencacion of
life history characteristics and spawn-
ing and rearing distributions has been
poor. The present study was designed,
therefore, to document coho biological
characteristics as well as exploitation
rates and harvest distributions.
Second, previous coded wire Cag assess-—
ment of wild Fraser River coho salmon
had focused primarily on stocks from
low gradient, lowland systems (Schubert
1982b;: Fedorenko and Cook 1982). The
upper Pitt River was selected for study
to determine whether a stock from a
relacively high gradient, pglacial sys=
tem had similar exploitation and har-
vest distribution patterns. Finally,
gsince upper Pitt River coho formed a
major component of the Fraser River
coho resource, assessment of this stock
received a high priority.

The upper Pitt River system was
surveyed during 1977 and 1978 to record
aspects of salmonid life histories and
distributions (Schubert 1982a). This
survey indicated that high spriong dis-
charges and persistent snow could limit
the effectiveness of an emigrant coho
smolt CWT scudy. Instead, a more

effective program involving the trap-
ping and coded wire tagging of rear-
ing coho salmon juveniles was imple-
mented during the autumns of 1979 and
1980.

This report documents the resulcts
of the 1979 and 1980 programs, in-
cluding catch by species, numbers of
coho released with CWT's and coho age
and length characteristics. Also
described is a field technique useful
in discriminating between cohabicing
yearling (age 1+) and underyearling
(age 0+) coho juveniles. An analysis
of adult expleoitation and survival
rates and catch distributions will be
published when catch and escapement
data are finalized.

STUDY AREA DESCRIPTION

The upper Pict River arises 1in
the Coast Mountains near Isosceles

Peak (1710 m elevation) and flows in
a southerly direction for approxi-
mately 52 km before entering the
north end of Picc Lake (Fig. 1). The

river forms the main drainage system
for the interior portion of Garibaldi
Park, which comprises owver one-half
of the 780 km? watershed. The water-
shed is typically glaciated and moun-
tainous, varying in elevation from 30
m to 2,700 m. Lass than 10%Z of cthe
watershed lies below 300 m.

The upper Picc River flows for
much of its length in a braided,
shifting channel across a broad, flat
bottomed wvalley bounded by sceep
mountaing. The river is passable to
adult salmonids throughout the lower
40 km; however, it is constrained by
two bedrock canyons, locally cermed
the first and second canyons, located
approximately 17 km and 22 km respec-
tively upstream from Pitt Lake, and
by a narrowing of the valley, locally
termed the chird canyon, approxi-
mately 28 km upstream. The main
river is relatively steep, with an
average gradient of approximately
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0.7%, resulting in a river morphology
characterized by long rapids, riffles
and frequent deep pools. Tributary

streams enter from steep side wvalleys
and may flow for several kilomecers
across the upper Pitt River flood plain
prior to entering the main river. The
largest tributaries are Boise and Cor-
bold creeks: however, a number of
small, often spring-fed tributaries
which drain benchland adjacent to the
upper Pitt River mainstem provide im—
portant salmonid habitac.

The upper Pitt River hydrograph re-
flects a dominant summer glacial melt
modified by fall and spring precipita-
tion inputs. Daily discharges averaged
approximately 54 cubiec meters per
second (cms) over a l4-year period end=
ing in 1965 (Appendix 1). Maximum and
minimum mean monthly discharges gener-
ally occurred in July (115 cm) and
March (14 cm) respectively (Fig. 2).
Violent £flow £fluctuations frequently
occur during the fall as a result of
high intensity rainfall coupled with
snow melt at the middle and lower ele-
vacions, An extreme example occurred
on November 2 and 3, 1955 when dis-
charges increased from 34 cms to 597

cms over a 24-hour period. These
short duration discharge evencs re-
sulec in frequent channel shifts due
to che combined effeccs of bank ero-
sion at peak flows and bedload depo-
gition when flows recede. The Incer-
national Pacific Salmon Fisheries
Commission (IPSFC) estimated the bed-
load cransport in excess of 0.36
kg/sec/m widcth, over 45 cimes that
geccurring in the Adams River (Cooper
M5 1967). These frequent channel
shifts limit the wvalue of mainscem
spawning and rearing habitac.

Development in the upper FPitt
River watershed has been limited by
the remoteness of the area (inaccess-
ible by road) and by the establish-
ment of Garibaldi Provincial Park in
the upper watershed in 1920. The
only significant human activicy has
been forest harvesting. The EBlack-
stone Logging Company began low ele-
vaction harvesting in 1941, and B.C.
Forest Products (BCFP), which cur-
rently maintains a network of roads
and operates a logging camp ar Alvin

(Fig. 1), has development plans
through the next 25 years. The B.C.
Forest Service (Corrections Branch)
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Fig. 2. Mean daily discharge by month in the upper Pitt River at the first

canyon, 1952 - 1965,



conducted an alder thinning program be-
tween 1977 and 1983.

The upper Pict River has supported
all five species of Pacific salmon
(Appendix 2}, as well as populations of
steelhead crout, cutchroat ctrout, and
Dolly WVarden char. In recent years,
only sockeye and coho have been present
in significant numbers. Pink salmon
have not been reported since 1961 and
chum salmon have been reported irregu-
larly since 1959. Sockeye escapements
since 1951 averaged 21,800, wich a max-
imum of 49,000 recorded in 1952 (Appen-
dix -2} Coho escapements averaged
4,900 since 1951, with a maximum of
35,000 reported in 1971. Chinook es-
capements averaged 900 since 1951, with
a maximum of 7,500 reported im 1971. A
significant steelhead run is present in
the system; however, 1t has not been
enumerated since 1957.

The Department of Fisheries oper-
ated a salmon hatchery on Fish Hatchery
Creek from 1917 until che hatchery pro-
gram was abandoned in 1936. The pur-
pose of this facility was to improve,
through artificial incubation and
ghort-cerm rearing, the egg-to-fry sur-
vival of sockeye salmon in order to
offsec the effects of overfishing. The
hatchery, with a capacity of approx-
imately seven million eggs, was primar-
ily a sockeye facility, although up to
235,000 coho and 180,000 Kamloops trout
were produced in some years. In addi-
tion te rthe hatchery production of
upper Pict River stocks, up to 3.6 mil-
lion eyed eggs or fry were annually
transplanted into the system from other
hatcheries (Aro 1979). These trans-—
plants occurred almost every vear be-
tween 1884 and 1917, and were frequent
afrer that time if the hatchery could
not be filled to capacity with local
stocks, Sockeye stocks transplanted to
the upper Picc River or Pict Lake in-
cluded those from Harrisom River,
Weaver Creek, Big Silver Creek, Douglas
Creek, Birkenhead Riwver, Scotch Creek,
Tappen Creek, Adams River, and Swelczer
River. Coho stocks were transplanted

from the MWicomekl, Serpentine and
Salmon rivers; chinook stocks were
transplanted from che Harrison River;
and Kamloops trout were transplanted
from the Nicola svstem.

A sockeye hatchery was ra-
established on Corbold Creek in 1960
by the IPSFC. This five million egg
facility was intended to supplement
the production of fry in the upper
Pitt River and halt the decline aris-
ing from the decterioration of the
natural spawning areas and from over-
harvesting in fisheries rargering on
other more produccive Fraser River
sockeye stocks.

DESCRIFTION OF TRAPPING SITES

Study sites in cthe upper Picc
River system were selected on the
basis of apparent coho size and abun-
dance (as determined during the pre-
liminary survey), extent of available
rearing habitat, and accessibilicy
and do not, therefore, representc a
comprehensive catalogue of major
rearing areas. The scudy sites are
described below and are detailed in
maps developed from aerial phocto-
graphs and ground observations (Ap-
pendix Figures ]l through7 ). Discan-
ces upstream from Picc Lake are
brackeced, as are local names for
streams without official names.

Unonamed Side Channel (R-400 Side
Channel) (4 km). This ephemeral
channel originates on the eastc side
of the upper Pitt River at the lower
bridge crossing. The channel arises
from seepage flow in a shallow,
marshy area created by gravel removal
operations, then flows for 1 km in a
channel adjacent to the main river.
Rearing densities recorded during
midsummer in 1979 were high; however,
rearing in this area is seasonal be-
cause the channel dewaters when Picc
River flows decline in early fall.

Peter's Slough (6.5 km). Refer-
red to in early records as Charles



Peter's Slough (Rodd 1928), Peter's
Slough is a 2 km long side channel lo-
cated on the west side of the upper
Pitt River opposite Alvin (Appendix
Fig. 1). The upper part of the channel
has a width of approximately 6 m, a
compacted gravel substrate, and is
characterized by long, shallow riffles,
isolated deep pools, log jams, and sta-
ble, well wvegetacted banks. The lower
part of the channel has frequent main-
stem intrusions and, as a resulc, the
banks are subject to erosion, flows are
greater and the substrate consists of
finer, shifting gravel,.

Fish Hatchery Creek (8.5 km).
Fish Hatchery Creek is a steep mountain
stream which flows west for approxi-
mately 7.5 km, entering the upper Pitt
River at Alvin (Appendix Fig. 2). BCFP
maintains a small dam in the upper
reaches to draw water and generate
electricity. Fish Hatchery Creek is
accessible to salmenids only in the
lower 200 m, where the stream flows
across the Pict River flood plain; how-
ever, a small tributary which joins the
creek 150 m upstream is accessible for
approximately 1.5 km. This tributary
is characterized by a series of beaver
dams which create a large, deep marsh
with a thick mud bottom and rooted
aquatic vegetation throughout. A small
stream at the head of the marsh pro-
vides the oanly apparent spawning habi-
tat in this tributary.

Boise Creek (11 km). Boise Cresk
is a major Pitt River tributary which
arises near Meslilloetr Mountain and
flows east for approximately 15.5 km
before entering the upper Pitt River
(Appendix Fig. 3). The creek flows
from an impassible canyon onto the Pitt
River flood plain approximately 2.3 km
upstream from its confluence with the
upper Pitt River, then splits into two
main branches (North and South Boise
creeks),

Norch Boise Creek is the larger
branch, with an average wetted width of
15 m. Prior to 1981, North Boise Creek

flowed in a series of rapids and
pools within a single, well defined
channel; however, winter floods 1in
1980/81 caused a large log jam to
form behind a disused logging bridge
near the creek mouth. The depositcion
of bedload behind this log jam caused
the creek to break through both banks
of the previous stream bed. As a ra-
sult, North Boise Creek now Fflows
through a predeminantly alder forest
and has yet to establish a permanent
channel. 4 small groundwater £ad
tributary joins MNorth Beise Creek
approximately 1.8 km upstream from
the Pitct Riwver, This tribucary,
which has a width of 3 m and a length
of approximately 0.5 km, is one of
the most heavily utilized coho spawn-
ing areas in the Boise Creek system.

South Boise Creek consists of
three small channels which join ap-
proximately l.4 km upstream from the
Pitt River, forming a # m wide chan-
nel with a rapids/pool stream form
and a coarse gravel substrate. The
three upper channels arise at a large
log jam and receive only seepage flow
at normal discharges. A small ground-
water fed tributary joins approxi-
mately | km upstream. This tributarv
is slow moving, and has a mud sub-
strate.

Uonamed Channels (Boise Flats)
(11.4 m to 12 km). Boise Flacs
refars to an aggregate of several
small channels which flow across
benchland on the west side of the up-
per Pitt River immediately upstream
from the North Boise Creek confluence
(Appendix Fig. 3). These channels
are characterized by isolated pools,
long, shallow riffles, and a channel
width of 3 m or less.

The smallest channel in the Boise
Flats aggregate is a 50 m long side
channel located at the second bridge
crossing of the upper Pitt River,
approximately 11.5 km upstream. A
second side channel flows in a dense-
ly feoliated channel for 1.5 km, re-



entering cthe upper Pictt River mainstem
approximacely 12 km upstream. The fi-
nal channel 1s a swall seepage and
groundwater fed cributary which flows
in two channels which join before en-
tering the mainstem approximately 11.4
km upstream.

Unonamed Creek (Slough Creek) (12.5
km). Slough Creek consists of two main
branches which drain a broad 1.5 km
long section of flood plain located on
the east side of the upper Pitt River
(Appendix Fig. 4). The stream is char-
acterized by frequent beaver dams, ex-
tensive instream debris, rooted aquatic
vegetation, and a primarly mud sub-
strate, Gravel deposits are confined
to scattered riffle sections. Flows
are derived primarily from groundwater
or seepage, although ephemeral cribu-
taries develop on the adjacent mountain
face during heavy rainfall events,

Unnamed Creek (Forestry Creek) (17
km). Forestry Creek flows west for
approximately 4.5 km before entering
the upper Pict River immediatcely above
the first canyon (Appendix Fig. 5). 1In
the lower 1.5 %m, the creek £flows
across the upper Pitt River flood plain
and is characterized by a series of
straight, shallow riffles and a compac-
ted gravel substrate. A small ctribu-
tary, which drains an extensive 1.5 km
long marsh, joins the creek approxi-
mately 1 km upstream. Coho utilization
of this tributary in 1979 and 1980 was
limited by an impassible beaver dam.

Blue Creek (24 km). Blue Creek
flows in a westerly direction for ap-
proximately 7 km, entering the upper
Pitt River 1.5 km north of the second
canyon (Appendix Fig. 6). The creek
flows from a steep mountain slope onto
the Pict River flood plain, then flows
parallel to the main river for the
lower 2.5 km. Bedload accumulation at
the mountain/flood plain interface pro-
duces a number of small channels which
coalesce into two main branches which
then meander for 1.4 km through a thick
cedar/spruce/alder forest. At approxi-

mately l.] km upstream from the upper
Pict River, the main branches form a
single channel which is characcterized
by a rapids and pools stream form, a
coarse gravel substrate and a gener-
ally straight channel with extremely
stable banks.

The east branch is a deep, slow
moving run for most of its length,
with a typically sand and mud subscr-
ate and frequent dead falls, The
west branch has a widch of approxi-
mately 5 m and is characterized by a
riffle/pool stream form, a fine gra-
vel substrate, and frequent instream
debris. The west branch feeds a num-
ber of large beaver ponds, some of
which drain, through seepage flow or
small channels, direcctly 1into cthe
Pitt River.

A small tributary joins cthe west
branch approximately 2.3 km from the
Blue Creek mouth. This low gradient
tributary, accessible to salmon for
approximately 1.5 km, has an average
width of 1 m, scattered gravel depo-
gits and a thick overgrowch of deci-
duous shrubs. Although apparently
ephemeral in nature, this tributary

is often heavily utilized by coho
spawners.

Uonamed Creek (Garibaldi Creek)
(26.5 km). Garibaldi Creek is a

small stream which flows for approxi-
mately 1 km along a narrow alluvial
bench on the west side of the upper
Pict River (Appendix Fig. 7). The
stream is characterized by a series
of beaver dams bordered by tall gras-
ses. Gravel deposits are scatcered
and the stream is impassible beyond !
km upstream.

A small side channel which flows
parallel to the upper Picc River ad-
jacent to Garibaldi Creek was also
trapped during this program; however,
subsequent mainstem shifts have chan-
ged this area into a mainstem chan-
nel.



METHODS
FISH CAPTURE
Minnow Trapping
Minnow traps baited with frozen

chum salmon roe were the only effective
capture technique used in both 1979 and
1980. Trapping was conducted through-
out the periods September 5 to WNovember
1, 1979 and September 4 to Ocrcober 13,
1980. Up to 200 traps were set daily
in areas of slow to modarate current
and adequate cover, such as in log
jams, among rooted aquatic plants and
submerged debris, and under over-
hanging banks. In areas of high fish
abundance but limited cover, capture
effectiveness was frequently improved
by providing artificial cowver such as
tree or shrub branches.

Captured fish were removed from the
traps at least twice and as often as
five times each day, sorted to species
and enumerated. All coho juveniles
Were transported in 23 liter plastic
buckets to nearby pens (described be-
low) where chey were held for coded
wire ctagging. All other species were
released at the capture site, except
trout subsamples which were retained
for species identification.

Each tributary area was intensively
trapped in isolation from other areas,
Traps were baited after each check and
weré moved frequently in response to
declining catch levels. When all known
rearing areas within a tributary had
been trapped, trapping was halted and
the tagged juveniles were returned to
that tribuctary area.

Beach Seining

The use of beach seines (1.8 m x 15
m}, constructed from 1.2 cm mesh with a
0.6 cm mesh bunt, was attempted during
1979 in side channel areas which, due
to shallowness and lack of cover, were
not suited to minnow trapping; however,
coho juveniles tended to take refuge,

making seining ineffactive. As a re-
sule, this method was abandoned.

JUVENILE COHO HOLDING

Prior to tagging, all coho juven-
i1les were held in instream pens con-
structed from 0.9 m x 1.8 m plastic
(AB5S) pipe frames and 4.8 mm mesh
marquisette netting. Snap-on plastic
covers provided shade and protection
from avian predators. Holding sites
were selected in each discrete crap-
ping area oa the basis of four cri-
teria: protection from turbulence
during freshets; proximity to crap-
ping areas; the presence of an ade-
quate supply of clean, oxygenated
water at low flows: and ease of
access. During 1979, the pens wers
constantly monitored during periods
of changing flows, and shifted as re-
quired to maintain adequate water
depth. 1In 1980, monitoring require-
ments were considerably reduced when
floats (boat-bumpers) were attached
to the ABS frame uprights, permitting
the pens to float during high dis-
charges.

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 ba-
sis of local conditions and fish be-
havior. Mortalities were enumerated
and removed daily. 1In 1979, all fry
held for two days or more were fed a
commercial moist food preparacion
twice daily; feeding was discontinued

in 1980 due to scresses associacad
with the wvirtually continuous CWT
operations.

CODED WIRE TAGGING
Tagging Targec
In order to establish a CWT ap-

plication target for the upper Pitc
River study, it was first necessary



to estimate the fry-to-adult survival
rate, as well as the marine fishery re-
covery level required to meet the study
objectives,

Preliminary data from previous CWT
assessments of coastal B.C. wild coho
stocks (Argue and Armstrong 1977; Arm-
strong and Argue 1977; Argue er al.
1979; de Hrussoczy-Wirth 1979} sug-
gested that the release of 30,000 coded
wire tagged coho smolcs would be suffi-
cient tco meet study objectives; how-=
ever, no information was available con-
cerning coho fry. In order to esca-
blish a CWT application target for the
upper Pitt River study, fry-to-smolt
survivals were projected from published
and wunpublished literature sources,
summarized in Appendix 3. This review
indicated that survival assessments in
Carnation Creek, subsequently published
by Holtby and Hartman (1982) and
Tschaplinski and Hartman (1982), were
most appropriate to the coho life his-
tory patterns and habitat paramecers of
the upper Pict River system. The sur-
vival of Carnacion Creek coho fry
through their first winter averaged 33%
(range 17% to 63%) (Holtby and Hartman
1982), wicth higher survivals ranging
Erom 61% to 72% reported for fry over-
wintering in small ctributaries and
sloughs (Tschaplinski and Hartman 1982;
Bustard and Narver 1975). Since trap-
ping activicties in the upper Pict River
would focus on fry rearing in small
tributaries and sloughs, an intermed-
iate survival rate was assumed and a
tagging target of 65,000 was adopted.

A rigorous tag application target
was not developed for age l+ coho due
to expeccted low abundances. All age 1+
coho were tagged.

Age Class Separation

Preliminary surveys during the sum-
mers of 1979 and 1980 indicated that up
to 30% of che juvenile coho population
in the upper Pict River was age l+, a
gituation scrikingly different from
other southern B.C. coastal streams

where most age l+ individuals emigra-
ted by early summer (Fedorenko and
Cook 1982; Schubert 1982b, 1983,
1984), In wiew of possible brood
year specific genetic and behavioral
differences which could bias subse-
quent analyses, all coho juveniles
captured during the study were sorced
by age class 1in order to tag each
brood year with a unique tag code.
Initially, sorting was based on body
size, using a 67.5 mm fork lengcth
cutoff between age classes (from pre-
liminary survey dacta); however, the
accuracy of this technique was lim-
ited for two reasons. Firsc, consid-
erable overlap in body size existed
by late summer between the faster
growing age 0+ coho and slower grow-
ing age l+ coho, resulting in a sub-
stantial and progressively increasing
sorting error when a "best choice"
cutoff criterion was used. Second,
since apparent growth rates differed
among study areas, & "best choice"
cutoff point calculated from pooled
preliminary data was not applicable
to all areas.

In an attempt to improve sorting
accuracy, we investigated che use of
eye size as a second morphological
feature for use in conjunction with
body size. Robinson (MS 1976) inves-
tigated the relationship between avye
gize and age in Great Central Lake
sockeye fry. He reported chat aye
size at a pgiven fork length was a
function of age, the older individual
having the larger eye, and recommen-
ded the use of eye size as a field
sorting technique when considerable
overlap exists in the length-frequen-
cy discribution of cohabiting co-
horts. Since field observations sug-
gested that a similar relatiomship
exlsted between eve size and age 1in
upper Pitt River coho juveniles, both
body and eye size were used for the
duracion of cthe study. Sorting was a
subjective process which considered
both absclute fork length and eye
size in relacion to fork lengch. The
length-frequency distribution deve-



loped during the preliminary survey was
used as a general guide, but a fixed
fork lengcth cucoff was not used. In-
scead, when both eye and body size ev-
aluations gave ambiguous results, sort-
ing was based on a fixed eye diameter
cucoff of 5.5 mm.

The effectiveness of the above
technique relative to the "best choice"
cutoff technique using either an eye
diameter or fork length cutoff point
Was assessed by measuring eye diameter
as well as fork length and age in all
tag lot samples taken after Occtober 10,
1979, Evye diameter was defined as the
greatest distance between the margins
of the scleral cartilage on a line
along the wvertical axis of the cornea.
Diameter was measured to the nearest
0.] mm using a dial caliper.

Tagging Procedure

The CWT equipment and machine main-
tenance procedures used during the stu-
dy were similar to those described by
Armstrong and Argue (1977). Tagging
occurred between September 6 and Novem-—
ber 1, 1979, and between September 5
and Occober 20, 1980. 1In 1979, tagging
commenced following the cessation of
trapping in each tributary; in 1980,
trapping and Cagglng operatlions were
coincident, with all rtagged fish held
Ln pens until trapping im that area was
compleced.

On each tagging day, tag implantc
location was checked for each tag lot
by bisecting the skull of a tagged coho
with a scalpel along the median plane.
If the tag was not in the preferred po-
sition in the cartilaginous wedge of
the skull (the chondrocranium), implant
depth was adjusted and the procedure
repeated until tag placement was cor-
rect. Following this check, the re-
maining fish were tagged.

During the tagging operation, the
fish were anaesthetized using a stock
Tricaine Methane Sulphonate (TMS) solu-
tion of 7.5 g per liter of water which

was further diluted, as conditions
dictated, im a 7.5 liter plascic
basin. The juveniles were sorcted by
age (using fork length and eye size
criteria) and each group was assigned
separate nose molds, implant depchs
and tag codes. All coho juveniles
with a fork length greater than 45 mm
were Ccagged, with the exception of
any diseased and damaged fish which
were noted and excluded from cag-
ging. The fish were then marked by
adipose fin removal, tagged, and pas-
sed through the qualicty control de-
vice (QCD) to ensure the tag was pre-
sent. A random sample of 200 co 300
coho was removed from the recovery
bucket throughout each tagging opera-
tion and retained for 24-hour mortal-
ity and Cctag retention assessmencts.
On occasion, this step was omicted
due to problems with bears or flood
conditions. Any coho without pins
were retagged, and the tag lor torals
were adjusted to reflect the numbers
released with tags. All other tagged
fish were either immediately trans-
ported to the original trapping area
and released or held until che cessa-
tion of trapping, then transported
and released.

Tag Codes

Four unique tag codes were used
for age 0+ and age 1+ coho during
1979 and 1980, and cthe same codes
were applied at all sites in each
year, During 1979, age 0+ (1978
brood) and age 1+ (1977 broed) coho
were tagged with codes 02 16 62 and
02 16 60 respectively. During 1980,
age 0+ (1979 brood) and age 1+ (1978
brood) coho were tagged with codes 02
18 03 and 02 18 02 respectively.

BIOLOGICAL SAMPLING
Tag Group
Age 0+ and 1+ tag groups in each

area were Subsampled to determine
both the reliability of age discrim-
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ination as well as the average size at
ralease,. At each site, 25 juveniles
from each tag group were randomly sam-
pled immediately prior to release. A
scale smear was taken with a scalpel
from the "preferred region", as defined
by Clutter and Whitesel (1956); nose-
fork length was measured to the nearest
mm, and eye diameter to the nearest 0.1
mm. Mean wet weight (% 0.1 gram) was
determined by weighing the sample in
aggregate on an Ohaus triple beam bal-
ance,

Tributary Monitoring

Norch Boise and Slough creeks were
monitored on a weekly basis during the
periods August 2 to November 14, 1979
and August 6 to November 19, 1980 to
assess trends 1in juvenile coho abun-
dance, adipose mark incidence, age com-
position and size. These creeks were
selected for assessment because of
their proximity to each other and ap-
parent differences in habitat cype.
North Boise Creek is characterized by a
moderate gradient, a gravel substcrate
and primarily surface water flows.
Slough Creek is characterized by a low
gradient, a mud substrace and primarily
ground or seepage water flows.

Two minnow traps were set weekly ac
standard sample sites in each ctribu-
tary. During 1979, standard minnow
traps were used; during 1980, fine mesh
minnow Gtraps were used to eliminate
size selective trapping biases. Cat-
ches were sorted by species and enumer=
ated, and all coho juveniles were ex-
amined for adipose clips. Up to 50 fry
were removed randomly from the daily
catch in each stream and anaesthetized
in a TMS solution prior to sampling, as
described above.

PHYSICAL SAMPLING

In 1979 and 1980, surface water
cemperatures were recorded, using seven
and 3l-day Taylor continuous recording
thermographs, in the upper Pitt River

at the lower bridge crossing (4 km
upstream) and in North Boise Creek at
2 site approximately 150 m from the
mouth. In 1980 only, a 3l-day Taylor
thermograph was installed in Blue
Creek approximately 100 m from cthe
mouth. Surface warer ctemperatures
were also recorded twice daily at the
mouth of Slough Creek and spot temp-
eratures were recorded at all minnow
Crapping sices using pocket thermo-
meters.

Water levels were recorded ctwice
daily on staff gauges installad art
the upper Pitt River and North Boise
Creek sites.

RESULTS AND DISCUSSION
FISH CAPTURE
Coho Salmon

1979: A toctal of 96,845 juvenile
cohe salmon were captured in 10 major
upper Pitt River rearing areas by ex-
pending 4,155 trap-days effort over a
57-day trapping period (Table la).
The total catch included approximate-—
ly 13,800 coho juveniles which were
lost from flooded pens in Garibaldi
and Fish Hatchery creeks on October
25, 1979. Only 4,038 coho were sub-
sequencly captured in cthese arsas and
released with CWT's. The total catch
did not include coho juveniles lost
in traps molested by black bears. A
total of 55 minnow traps were de-
stroyed by bears during 1979 and octh-
er traps were regularly disturbed in
most areas.

The largest catches occurred in
Boise and Blue creeks, which concri-
buted 23% and 17% respectively to the
total catch and ctogether accounced
for &40% of total crapping e=ffort.
The smallest catches occurred in
R-400 Side Channel and Forestry
Creek, which contribucted 1% and 3%
respeccively to the total cartch and
together accounted for 10% of the
total trapping efforr.
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Table la. Coho minnow trapping results by area ia the upper Pict River system,
1979 and 1980.

————
Location Capture Days Trap*dags Coho Coho cacch
period fished3a effort catch® per trap-day
1979
R=400 Side Channel Bap. 5 - & 2 160 1,003 h
Peter's Slough Oct. 30 = Nov, 1 3 167 12,682 Tl
Fish Hatchery Creek Oct. 16 - 24 9 28 B33l 25.4
H. Boise Creek Sep. 24 - Oet. 3 9 436 9,021 20.7
5. Boise Creek ety de =i 7 449 13,514 3o.1
Boise Flats Sep. 17 - 27 10 579 10,176 17.6
Slough Creek Sep. 13 = 0Occ, 29 18 680 13,241 19.5
Forestry Creek Sep. 10 - 12 3 272 P i | 19,7
Blue Creek Oct., 7 = 17 1:1 771 16,443 21,3
Garibaldi Creek Oet. 21 - 24 4 13 9,521 30.4
TOTAL - 76 4,155 96,845 23.73
1980
Peter's Slough Sep. 9 = 14 ] A7 9,351 Al
Fish Hatchery Creek Sep. 5 - 10 b B25 9,027 14,4
N. Boise Creek Sep., 28 = Qet. 8 L0 690 22,207 322
S. Boise Creek Occ. § - 11 4 212 5,363 b
Boise Flats Sep. 30 - Occ. 5 6 358 14,030 23,1
Slough Creek Sep. 20 - 27 8 670 14,998 22.4
Forestry Creek Sep., 4 - 5 2 229 4,563 19.9
Blue Creek Oct. 13 - 18 ] 916 13, 761 150
Garibaldi Creek Sep. 16 = 138 i 285 Tl P gic
TOTAL = 31 4,556 101,073 r.7

2 Includes partial trapping days.

b Sum of number of traps fished each day through the trapping period.

€ Sum of total marked, pretagging mortality and holding mortality, except 1979
Fish Hatchery Creek and Garibaldi Creek data based on minnow trapping totals
due to losses during October 25 flood.
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Coho catch per trap-day (CPE) aver-
aged 23.3 in 1979, ranging from a low
of 6.3 in R-400 Side Channel to a high
of 75.9 in Peter's Slough. CPE data,
however, are not a reliable index of
coho abundance. The measurement of
fishing effort in trap-day units is not
sensitive to variable frequency of tcrap
checks or to duration of the trapping
pericd, both of which can influence
catch, Calculated CPE's, therefore,
were reported primarily to assist fu-
ture program planning rather than as a
site—-specific assessment of coho abun-
dance.

1980: A cocal of 101,073 juvenile
coho salmon were captured in nine major
upper Pitt River rearing areas by ex-
pending 4,556 trap-days effort over a
44-day trapping period (Table 1la).
Bears continued to be a problem during
the 1980 program, destroying 133 ctraps
and disturbing holding pens on two
occasions; however, freshets were not a
problem during 1980 due to the install-
ation of floacs (boat bumpers) which
permitted the holding pens to float
during high discharges. This prevented
fish loss during freshets on September
20 and 29.

The largest catches occurred in
Boise Creek, which concributed 27% rto
the total catch and accounted for 203
of the toctal trapping effort. The
smallest cacches occurred in Forestry
and Garibaldi creeks, which contribuced
5% and 8% respectively to the total
catch and together accounted for 11X of

the total trapping efforc. Annual
catches by trap site are compared gra-
phically in Figure 3. The largest

interannual change occurred in Boise
Creek where a substantial redistribu-
tion of catch from the south to the
north branch occurred. This was asso-
ciated with a reduction in flow 1in
South Boise Creek caused by the forma-
tion of a large gravel berm at cthe
branch point.

Coho catch per trap-day averaged
22.2 in 1980 and was similar to the

1979 CPE of 23.3. CPE's ranged from
a low of 14.4 in Fish Hatchery Creek
to a high of 32.2 in North Boise
Creek. In general, CPE's were more
consistent among areas during 1980
(Fig. 3), reflecting an improvement
in the site-specifiec allocation of
time and efforc.

Honsalmon Species

1979: A total of 2,397 ctrout
fry, 18 Dolly Varden char, 4,378
sculpins, 116 salamander larvae, 4&
Llampreys and 1 stickleback were cap-
tured incidentally to ecohe juveniles
during 1979 (Table 1b). These cac-
ches, however, may not be indicative
of relative species abundance since
nonsalmon species were released imme-
diately wupon checking the minnow
traps and repeated recaptures were
expectced.

Trout were most abundant in Blue
Creek, which produced 64% of the to-
tal cateh of trout fry. Although
most trout fry were released immedi-
ately, a subsample was retained in
each area for species identifica-
tion. Cutthroat trout (Salme clarki
clarki) were predominant in most
areas, accounting for 68% of the
trout identified to species in 1979
(Table 2). Rainbow trout (S. gaird-
oeri) coanstituted the remainder of
the trout samples. Sculpins, identci-
fied almost entirely as Cottus
aleuticus (only two were identified
as C. asper) , were most abundant in
Boise Creek and Boise Flats, which
together produced 6H83% of che ctotal
sculpin catch. Sculpins were discri-
buted as far upstream as the second
canyon, where a series of rapids mayw
impede further upstream wmovement; no
sculpins were observed beyond the
second canyon during 1979.

1980: A cotal of 2,425 rtrout
fry, 7,713 sculpins, 3 Dolly Varden
char and 48 salamander larvae were

captured incidentally to coho juven-
iles during 1980 (Table 1b). The
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Table lb. Nonsalmon species minnow trapping results by area in the upper Pict

River system, 1979 and 19802,

Location Trout Dolly Sculpins® Salamander Other
Eryb Varden larvae
1979
R-400 Side Channel = Ex - 6 -
Peter's Slough - - 347 - 4 lamprev
Fish Hatchery Creek 151 = 281 58 l stickleback
N. Boise Creek 1 3 1,025 - -
S. Boise Creek | 2 1,034 10 -
Boise Flats 4 1 939 2 i
Slough Creek 347 - 652 26 >
Forestry Creek 117 - 100 - -
Blue Creek 1,541 1 - 13 =
Garibaldi Creek 2313 11 - 1 -
TOTAL 2,397 18 4,378 116 =
1980
Peter's Slough 6 - 1,018 - -
Fish Hatchery Creek 188 = 399 29 =
N. Boise Creek 20 - 2,916 2 =
5. Boise Creek 12 - 856 1 -
Boise Flats 20 = 1,142 - 2 shrews
Slough Creek 299 1 936 8 -
Forestry Creek 65 = 416 = =
Blue Creek 1,601 - - 8 -
Garibaldi Creek 214 2 = - =
TOTAL 2,425 3 T 113 48 -

38 Por capture dates, see Table la.

b Trout fry were not
subsample identificaction.

identified to species

during trapping; see Table 2 for

€ All sculpins were identified to species prior to release. With the exception of
two Cottus asper captured in lower Fish Hacchery Creek in 1979, all sculpins
were identified as Cottus aleuticus.
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Table 2. Summary of Ctrout subsamples identified to species during rcagging
operations io the upper Pite River system, 1979 and 1980,
—_— —_—
Year Location Sample Rainbow Cutthroat
size trout trout
1979 Peter's Slough 3 2 |
N. Boise Creek 29 27 2
S. Boise Creek 2 1 It
Slough Creek 63 0 63
Forestry Creek 75 19 56
Blue Creek 615 203 412
TOTAL 787 252 395
% TOTAL - 32.0 68.0
1980 Fish Hatchery Creek 35 2 i3
N. Boise Creek 21 19 2
Boise Flats b 4 2
Slough Creek 76 2 T4
Forestry Creek 57 16 41
Blue Creek 177 35 122
Garibaldi Creek 76 19 57
TOTAL 448 { Bl 331
% TOTAL = 26ic] 73.9
catch distribucion by species was simi- indicating that sculpians can effec-

lar to that observed in 1979. Trout
fry were most abundant in Blue Cresk,
which produced 66% of the total catch,
and cutthroat trout were predominant in
most areas, comprising 74% of the trout
identified to species (Table 2). The
sculpin catch, consisting entirely of
C. aleuticus, was again restricted to
the areas downstream from the second
canyon, with Boise Creek and Boise
Flats accounting for 64% of the sculpin
cateh,

Predaction by larger sculpins on co-
ho juveniles was noted in several study
areas during both 1979 and 1980. Al-
though sculpins normally feed primarily
on aquatic insect larvae (Ringstad and
Narver 1973), sculpin gut samples cont-
ained up to three coho juveniles each,

tively prey upon coho within the con-
of a minnow

fines

should be exercised,

conducting minnow

trap.

in areas of high sculpin abundance.

CODED WIRE TAGGING

1979

A

total
19,365 age 1+

coho

of 63,108
juveniles

age: 0+

Caution
therefore, when
trapping programs

and
Were

adipose clipped and coded wire tagged
during 1979 (Table 3, Appendices 4&a

and 4b). When adjustments were made
for delayed (24-hour) tag loss and
mortality, the number released wicth

tags was 62,380 age 0+ and 19,045 age
1+ coho. Delayed tag loss for age O+
coho averaged 0.6%, with a daily tag
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Table 3. Summary of coho tagging results by age and year for the upper Pitt River
system, 1979 and 1980 (data extracted from Appendix &4).

_ -

Year Age Number Escimated Adipose only Number Tag code

marked post-tagging and tag loss released

mortalicy with cags
1979 0+ 63,108 312 416 62,380 02 16 62
1+ 19, 365 57 263 19,045 02 16 80
1980 0+ 70,923 171 292 70,460 02 18 03
1+ 15,690 11 266 15,413 02 18 02

lot range of 0.1% to 1.8%; delayed tag
loss for age 1+ coho averaged 1.2%,
with a range of 0% to 8.8%. Holding
time prior to tagging averaged 5 days
(range 1-11 days) for age 0+ and 6 days
(range 2-11 days) for age 1+ coho juv-
eniles, during which time mortality was
negligible. Post-tagging mortality was
alsoc low and generally occurred immed-
iately after tagging, presumably a re-
sult of overanaesthetization or hand-
ling stress. Exceptions were the rela-
tively high short term mortalities ob-
served among age 0+ coho on September 6
and Occober 2, 1979 and among age 1+
coho on Qectober 2, 1979 which resulted
from holding during freshet conditions.

The incidence of disease, damage
and structural anomalies among age 0O+
and age l+ coho encountered during tag-
ging was 0.3% and 3.6% respectively
(Appendix 5a). Among age 0+ juveniles,
the most prevalent condicion was tail
rot (0.1%), a fungal infection asso-
ciated with handling stress (Wood
1974), and lordosis (0.08%), a vertical
twisting of the spine. The latter con-
dition was most notable in Fish Hatch-
ery Creek where it affected 2.3% of the
catch, Among age l+ juveniles, by far
the most prevalent condition was nose
damage (3.1%) caused by abrasion
against the sides of the holding pens.
The incidence of naturally missing adi-
pose fins, defined as a deformed fin

which might be mistaken for an incom-
plece clip, was 0.003% (2 £fish) and
0% among age 0+ and age 1+ coho re-
spectively.

1380

A total of 70,923 age 0+ and
15,690 age 1+ coho juveniles were
adipose clipped and coded wire tcagged
during 1980 (Table 3, Appendices &c
and 4d). When adjustments were made
for delayed (24-hour) tag loss and
mortality, the number released witch
tags was 70,640 age 0+ and 15,413 age
l+ coho. Delayed tag loss for age O+
coho averaged 0.3%, wich a daily tag
lot range of 0% to 1.9%; delayed tag
loss for age 1+ coho averaged 1.4%,
with a range of 0% to 11.6%. Due to
contcinuous cagging, holding cime pri-
or to tagging was less than one day
in all cases, and holding morcalicy
was negligable. Postc-tagging morcal-
icy was also low.

The incidence of disease, damage
and structural anomalies among age 0+
and age 1+ coho juveniles encounterad
during tagging was 0.3% and 0.8% re-
spectively (Appendix 5b). Ameng age
0+ juveniles, scale loss (0.09%) and
lordosis (0.05%) were the most com-
monly observed defects. Among age 1+
juveniles, the most prevalent defects
were nose damage (0.2%) and general
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body damage (0.1%). The incidence of
natually missing adipose fins was
0.004% (3 fish) and 0.032% (5 f£fish)
among age O+ and age 1+ coho respec-
tively. The incidence observed in both
years was below the average incidence
of 0.045% reported by Blankenship
(1981) for juvenile coho in U.S. hatch-
eries, and below O0.08% reported in
other programs (Argue and Armstrong
1977, Patterson ec al. 1979), and is
unlikely to affect either the assess-
ment of tag loss or the marked: un-
marked ratio of adult returns.

Delayed Tag Loss

The assessment of CWT loss during
field studies is normally limited to
short time frames of up to 48 hours.
In the upper Pictt River study, however,
CWT's were applied to rearing coho juv-
eniles which would remain in fresh wa-
ter a further eight to twenty months.
It was possible, therefore, to assess
the incidence of tag loss in juveniles
recaptured during the same cagging sea-
son and, in 1980, in juveniles recap-
tured one year after tagging. Eati-
mates of tag loss over short (24
hours), intermediate (up to one moath)
and long (one year) time frames are
summarized in Table 4.

Short term tag loss, estimared
from tag lot subsamples retained for
24 hours, was discussed earlier and
is detailed in Appendices 4a through
4d. Short term tag loss during 1979
and 1980 averaged 0.6% and 0.3% re-
gpectively in age 0+ coho, and 1.2%
and l.4% respectively in age l+ coho.

The incidence of tag loss over a
period of up to 36 days was estimated
from recapctures of tagged juveniles
which had migrated during the same
season from the criginal release site
to a recapture site 1in a different
tributary (Appendix &4e). In 1979, a
total of 667 age 0+ coho and 181 age
1+ coho were recaptured in the upper
Pict River system between 6 and 34
days after tagging. The estimaced
incidence of tag loss in age 0+ fizh
increased to 2.5% from a short term
tag loss race of 0.6%, and in age 1+
Eish to 5.9% from a short term rate
af e In 1980, 122 age 0+ cocho
were recaptured between 3 and 36 days
after tagging. The estimaced inci-
dence of tag loss increased to 4.93%
from a short term level of 0.3%. All
age 1+ recaptures had fully healed
adipose scars, indicacing chat most
if not all had been tagged in 1979,
Intermediate tag loss, therefore,
could not be caleculaced in 1980,

Table 4. Incidence of tag loss in the upper Pitt River coho juveniles, 1977 to
1979 broods (sample size is bracketed; data extracted from Appendix &).

===
Brood Tagging Age at Tag loss (%)
year year tagging Short cerm Intermediace Long term
1977 1978 1+ 12 3. JRE) 5.9 (181) N/A
1978 1979 0+ 0.6 (8,030) 2.5 (667) 9.2 (2535)
1978 1980 1+ L.& (3,144) N/A N/A
e, 1980 0+ 0.3 (9,685) 4.9 (122) N/A

N/A - not available.
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The above levels of tag loss were
similar to the estimates of 1.5% to
5.1% reported in U.S. hatcheries for
coho juveniles averaging 2.2 g to 7.6 g
(overall N = 31,253) which were inspec-
ted 4 to 10 months after ctagging
(Blankenship 1981). The above data
suggest that a considerable increase in
tag loss occurred between 24 hours and
one month after tagging; however, since
recaptures could not be relacted to pre=
cise tagging dates, the critical period
for tag loss remains unclear.

Long term tag loss was estimated
from the recapture in 1980 of 2,535 age
1+ juveniles which had been released
with CWT's in 1979 (Appendix 4e). The
long term cag loss incidence of 9.2%
was greater than both the intermediate
(2.5%) and short term (0.6%) tag loss
levels recorded for that brood year.
The incidence of tag loss afrer one
year was equivalent (p< 0.05) to the
overall tag loss rate of 13.0% reported
for the 1981 upper Pitct River coho
spawning ground recoveries from the
1978 brood year (DFO unpublished).

The present study suggests a signi-
ficant increase in tag loss occurred
beyond the first 24 hours and possibly
beyond a month after tagging and an ap-
parent cessation of cag loss after one
year. Comparable assessments of long
term tag loss in wild stocks are unav-
ailable; however, long term tag loss
has been assessed in hatchery stocks.
Blankenship (1981) found that most tag
shedding in hatchery stocks occurred
two to four weeks after tagging and
concluded that tag loss observed one
month after tagging may represent the
final level of tag loss. Similarly,
Bergman et al. (1968) estimated tag
loss over a one-year period in juvenile
chinook (overall N = 2,924; mean tag—
ging length 48 mm) in a Washington
hatchery and found that tag loss occur-
red only in the first month following
tagging.

BIOLOGICAL SAMPLING
Tag Group Sampling

Age Class Separation: The accur-
acy of sorting by age class, using
both fork length and eye size as dis-
tinguishing characteristics, was ev-
aluated through scalefage wverifica-
tion from subsamples of 25 coho from
eaach tag lot. In 1979, an estcimated
89.9% of the age 0+ juveniles and
96.0% of the age 1+ juveniles were
aged correctly and released with cthe
appropriate CWT code (Appendix 6a).
In 1980, an estimated 93.1% of che
age 0+ juveniles and 98,1% of the age
1+ juveniles were aged correctly and
released with the appropriate CWT
code (Appendix 6b). The sample data
were also weighted by the CWT release
group size in each study area to es-—
timate the age composition of each
CWT code. In 1979, an estimated
98.7% and 80.8% of the age 0+ (code
02 16 62) and age 1+ (code 02 16 60)
CWT release groups respectively were
composed of appropriately aged juven-
iles. In 1980, an estimaced 98,9%
and 95.7% of the age 0+ (code 02 18
03) and age 1+ (code 02 18 02) CWT
release groups respectively were com-
posed of appropriately aged individ-
uals.

To compare cthe expected age dis-—
crimination accuracies of the fixed
body size and eye size ctechniques
with the scudy technique, the sample
data were fitted to a Efixed fork
length cutoff point of 67.5 mm (Fig.
4) and the fixed eye diameter cutoff
point of 5.5 mm (Fig. 5), both cri-
teria adopted in 1979. Ip 1979, the
study technique using both features
combined resulted in an overall 91.3%
correct CWT release, compared co an
axpactad 89.0% and 90.5% using a fork
length cutoff and an eye diamecsar
cutoff respectively (Table 3). In
1980, the study technique resulted in
a 94.0% correct CWT release, compared
to an expectad 93.2% and 96.6% using
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Table 5. Comparison of three techniques for the sorting by age class of coho
juveniles in the upper Pitt River system, 1979 and 1980 (n = sample size).

Year Age Combined Fork length Eve diameter
technique cucoff (67.5 mm) cutoff (5.5 mm)
n % correct n % correct n % correct
1979 0=+ 316 89.9 316 g8.3 155 9l1.0
1+ 126 96.0 126 91.3 71 38.7
Torald 442 913 442 89.0 226 90.5
1980 0+ 231 9371 231 92.6 231 96.1
1+ 189 98.1 189 95.8 139 98.9
Toral? 420 94,0 420 93,2 420 96,6

8 Yaighted by tag lot sizes.

Table 6, Comparison of mean eye diameter in age 0+ and age l+ coho of similar
fork length captured in the upper Pitt River system during October 10 through
November 15, 1979 and August 14 through November 19, 1980 (n = sample size).

Fork Age 0O+ Age 1+
length n Mean eye Maan n Mean Eye Mean
range size (mm) Length (mm) size (mm) Length (mm)
(mm) (£95% cL) (¥95% CL) (95% cL) (£95% CL)
1979
30-39 1 3.89 37.0 0 2 -
40-49 126 4.03 £ 0.06 45.9 = 0.4 0 = T
50-59 147 4.48 % 0,05 53.9 ®10.5 5 5.16 £ 0.97 b B 3.1
60—-69 55 5.08 £ 0.10 4.3 £ 0.8 10 5.66 £ 0.37 66.0: £.2,2
70-79 il Tead = Healp 73.5 =i 29 .11 £.0,12 7893 5 0.9
80-89 10 ""5.38 0.7 84.1 * 2.7 32, #ES5L& 045 86.2 * 1.2
90-99 il 93.0 20 6.734& 0.27 93.0 £ 1.3
100-119 0 = = 9 7.21 £ 0.41 105.6 ¥ 4.2
TOTAL ars = o 115 = =
1980
30=39 LRl i 38.3 = 2.13 0 - -
40-49 226  3.95 £ 0.08 46.0 * 0.33 la v3a8d 48.0
50-59 326 4.51 £ 0.04 53.8 £ 0,61 4 4.97 £ 0,44 58,0 = 1,97
60-69 al 4.93 £ 0.06 62.7 * 0,58 81 5.64 £ 0.08 65.8 £ 0.52
70-79 13 5.51 % 0.17 72.8 £ 1.54 155 6.04 £ 0.05 74.5 * 0.45
80-89 5 S.aEg, 1S 83.2 £ 4.09 133 6.50 = 0.06 83.4 = 0.65
90-99 0 = - 46  6.87 = 0.12 93.5.%.0.93
100-119 0 - = 13 7.35 £ 0,24 04.2 = 2,93

TOTAL 654 - & 433 & -
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a fork length cutoff and an eye size
cutoff respectively. A number of con-
clusions can be drawn from these daca.
First, the "double feature" age class
separation technique used in this study
permitted rapid and accurate field
sorting by age class. This techanique
was the most reliable of the three in
1979, when substantial size overlap in
both these features existed between age
classes; however, even when size over-
lap was minimal, as in 1980 (Figs. 4
and 5), che study technique was more
reliable chan the fixed fork length
cutoff technique (Table 5). Second,
since the study technique involved a
subjective evaluation of fork lengch
and of the fork length to eye size re-
lationship racther than an absolute cuc-
off level, it was not as sensitive as a
fixed point cutoff method to inseason
growth or to site-specific differences
in growth and fish size. Finally, when
size overlap was small, a fixed point
cutoff was an effective sorting tech-
nique. In this situation, our results
suggest that the eye diameter cutoff
was superior to the fixed fork length
cutoff technique.

To investigate more fully the rela-
tionship between eye size and age in
upper Pict River coho, we examined all
samples which showed eye diameter as
well as fork length and age. A total
of 375 age 0+ and 115 age 1+ coho were
sampled in 1979, and 6534 age 0+ and 433
age l+ coho were sampled in 1980 (Table
6). Mean eye diameter in each age
class increased wich fish size and,
when the sample data were stratified in
10 mm fork lengcth increments, within
each increment the mean eye diameter of
age 1+ juveniles was significantly
greater (p < 0.05) than that of age 0O+
juveniles, despite only minor differ-
ences 1in fork length.

Regressions of eye diameter on fork
length were plotted for each age group
in each year (Fig. 6) using an analytic
procedure which restricted to a maximum
of five the number of ¥ wvalues (eye
diameter) at any value of X (fork

length) (Non-normal distribuction Type
C; Ricker 1973). This was done in
order to examine a broad range in
fork lengths without biasing the ana-
lysis with an unmanageable number of
observations in any one size group.
This procedure provided a predictive
regression of Y on X which is a rea-
sonable estimate of the same statis-
tic in the larger distribution; how-
ever, the procedure does not provide
an unbiased estimate of the function-
al regression.

Regression analysis confirmed
that, within a cohort, eye size was
related directly to fork length, and
eye size at a given fork length was
related direccly to age. Similar re-
gression slopes were observed for the
1979 age 0+ and 1+ coho and che 1980
age l+ coho; in comparison, che cal-
culated slope of the 1980 age 0+ coho
was significantly greater (p<0.05)
(Fig. 6). This trend would resulc in
a2 higher degree of overlap in eye
diameter later in the year.

The above daca suggest that the
relationship between age and evye size
reported in sockeye (Robinson MS
1976) also exists in coho and chat
eye size could be a useful criterion
for the rapid sorting by age class in
the field. Furthermore, age specific
differences in eye size were consid-
erably more apparent to a field in-
vestigator than might be indicated by
the above eye diameter measuremencs.
Eye diameter was measured along a
line perpendicular to the longitud-
inal axis of the body and, since the
salmonid eye is wvertically compres-
sed, measuremencs along this axis un-
derestimate the "average" diameter of
the eye. As well, a field investiga-
tor perceives an eye area rather than
a linear measure, Since area is a
squared function of any linear mea-
sure, the resulting difference in ap-
parent eye size is considerably more
dramatic than indicated by diamecer
measurements (Figs. 7 and B).
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Fig.7. Age 1+ coho juveniles captured in the upper Pitt River system; note that both
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Table 7.

Esctimated age composition by area of cohe juveniles released with

coded wire tags in the upper Pitt River system, 1979 and 1980 (n = sample sizel.

Year Locatien AGE D+ AGE 1+
n 5 o -

1979 R-400 Side Channel 693 100.0 0 0.0
Peter's Slough 11,202 88.8 1,410 Il 2
Fish Hatchery Creek 12 ; e 445 26.8
N. Boise Creek 5,890 67.8 2,800 e
5. Boise Creek 11,131 83.3 2,228 EAL T
Boise Flatsy 8,544 84.6 1io52 15.4
Slough Creek 9,847 75L7 3,156 24.3
Forestry Creek 2,747 96,4 103 .6
Blue Creek 11,989 T74.4 4,128 250
Garibaldi Creek 1,961 83.6 386 16.4
TOTAL 65,217 80.1 16,208 19.9

1980 Peter's Slough 9,280 91.7 841 B.3
Fish Hatchery Creek 7,899 89.2 953 10.8
M. Boise Creek 11,562 75.3 3,783 25. 7
5. Boise Creek 2,346 61.8 IL45]1 38.2
Boise Flatsy 10,631 86.2 1,700 13.8
Slough Creek 10,788 1.3 3,176 22.3
Forestry Creek 3,531 8. 7 120 3.3
Blue Creek 7,206 o 2,946 29.0
Garibaldi Creek 7,076 92.4 584 FiTE
TOTAL 70,319 81.9 15,554 §.8. 1

Age Composition: Estimates of age
composition for each study area were
corrected for sorting errors (Appendix
6) and are summarized in Table 7. An
estimaced 80.1% (65,217) of the 1979
release was age 0+ and 19.9% (16,208)
was age l+; during 1980, an estimated
81.9% (70,319) of the release was age
0+ and 18.1% (15,554) was age 1+.
These data, however, are specific only
to the catch. The age 0+ componentc of
the stream population was not sampled
represencatcively because che smaller
individuals could escape through the
minnow trap mesh.

Lengcth and Weight: The mean
lengths and weights of coho juveniles
released wich CWT's during 1979 and
1980 are summarized in Table 8, and
cthe detailed length-frequency distri-
butions are reporced in Appendix 5.
Age 0+ coho averaged 55.7 mm and 1.9
g in 1979, and 53.0 mm and 1.6 g in
1980. Age 1+ coho averaged 82.5 mm
and 6.8 g in 1979, and 82.1 mm and
6.6 g in 1980. Little area-specific
variability was noted in the size of
age 0+ coho in either year, bur con-
giderable wvariability was noted in
age 1+ sizes (Table 8); however,



Table 8, Mean sizes of coho juveniles released with coded wire tags in the upper Pitt River system, 1979 and 1980
(n = sample size).

Age 0+ Age 1+ -
Location Sampling n Mean n Mean n Mean n Mean
date Length (mm) weight Length (mm) Weight
(£95% CL) (g) (£95% CL) (g)
1979
R-400 Side Channel Sep. 06 25 58.9 £ 3.9 = = = - = -
Peter's Slough Nov. Ol 25 58.4 % 4.6 97 1.95 16 91.9 £ 7.9 9 7.06
Fish Hatchery Creek Oct. 30 15 54,9 = 3.6 71 3.02 - - - -
N. Boise Creek Occ. 02 15 54.1 # 3.0 89 2.01 12 78.7 + 8.8 25 6. 84
5. Boise Creek Occ. 04 18 55.4 * 4.3 19 1.81 13 92.1 * 8.6 25 9.58
Boise Flats Sep. 24 29 56.4 + 3.1 98 1.58 13 1B.7 = 4.8 25 6.27
Slough Creek Sep. 19 27 5547 2 35 91 1.64 21 83.5 & 3.8 35 6.13
Slough Creek Sep. 126 26 53.9 £ 4.3 63 1.1 13 BD.1 = 5.4 25 5.89
S5lough Creek Oce. 30 25 51.3 £ 3.3 89 1.82 7 83.9 %£10.0 25 10.50
Forestcry Creek Sep. 112 48 58.1 # 2.6 106 2.07 = - 37 5.98
Blue Creek ODct. 17 31 53.3 = 4.1 66 1.26 14 77.9 £ 4.3 56 4.91
Garibaldi Creek Dek, - 29 32 a3 =31 111 L 72 15 75.1 £ 4.5 46 4.76
Mean? 55.7 = 1.6 1.87 £ 0.29 82.6 = 4.7 6.79 + 1.33
1980

Peter's Slough Sep. 14 29 57.9 £ 4.5 25 1.89 21 88.2 £ 3.6 25 8.05
Fish Hatchery Creek Sep. 08 30 55.1 % 4.1 25 .60 19 87.6 £ 7.2 25 71.96
N. Boise Creek Oce. 09 23 54.3 % 2.3 26 1.80 24 B2.9 = 1.3 25 6.82
5. Boise Creek Bee,: ‘12 24 51.2 # 2.8 25 1.47 25 17.7 = 1.0 25 5.42
Boise Flats Occ. 102 26 Dh.1 £ 2.9 25 1.67 21 83.8 = 4.4 25 6.97
Slough Creek Sep. 28 24 50.0 £ 3.1 25 1.64 25 74.9 % 1.2 25 5.16
Forestry Creek Sep. 05 21 50.3 £ 3.0 24 1.48 23 80.6 = 2.8 32 5.97
Blue Creek Ocec. 17 25 50.0 £ 4.0 25 1.40 18 9.2 = 2.7 25 6.0%
Garibaldi Creek Sep. 18 29 54.1 £ 3.7 25 1.49 13 B3.7 £ 4.9 25 7.09
Mean? 53.0 £ 2.1 1.60 £ 0,12 82.1 = 3.4 __b.6]1 + 0.78

|
1
|

4 Mean of means.
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sizes were not compared among areas due
to unknown growth trends over the pro-
tracted sample period.

Tributary Monitoring

North Boise Creek: Minnow traps
were set on a regular basis in Horth
Boise Creek to assess seasonal trends
in the abundance and size of coho juv-

eniles, and the incidence of adipose
marks. Due to problems with gear sel-
ectivity, effort wvariabilicy and site

selection encountered in 1979, only the
1980 results are considered to be re-

Table 9.
1979 and 1980 (n = sample size).

presentative of trends in catch per
trap-day (CPE) and fish size in both
age groups. The 1979 CPE and £ish
gize daca for age 0+ coho were biased
by minnow trap size selecrcivicy.
Bloom (1976) reported minnow cCraps
were representative samplers of cohe
juveniles only in 51 mm to 100 mm
gize range. Coho smaller chan 51 mm
were not captured in proporcion to

their occurrence 1n the population
due to the large mesh size of minnow
traps. In this study, the use in
1980 of fine-mesh minnow ctraps

presumably eliminated size selective
biases.

Mean length and weight of coho juveniles captured in North Boise Creek,

Sampling Age 0+ Age 1+
dace o Mean o Mean s} Maan ] Mean
Length (mm) Weight Length (mm) Weight
(#95% CL) (gl (*95% cL) (g)
1979
July 17 - - S0 §7 . 68 % % %1 & e A2
Aug. 02 28 58.0 =£:3.0 = = ek 1 T3 Ak 2.3 - -
Aug. 16 15- 58.3 % 3.9 - - g2 74,0 % 1.9 = =
Sep. 07 - = = = 14 74,6 = 3.3 - -
Sep. 13 33 53.5:8: 241 - - 12 74.8 2 1.6 =
Oce. 20 23 ¢S4, 7% 3.3 87 « 76 6 B2.2 % 19,6 i7T &.79
Hov. 14 35 49.3 % 1.6 532 1.41 — . = -
Meapd - 54.8 % 4.6 - 1.59 - 74,7 % 4.3 -, B.29
1980
Aug. 06 - - = o A o
Aug. 14 13 o408, 1) =.3,1 el IS5 37 _-75.0 = 2.6 39 5,94
Aug. 20 21 50.8 = 4.1 29 1.48 25 175 8 5.7 0 5.46
Sep. 03 39 49.6 *# 1.9 60 1.57 8 70.5= 5.3 Ld _5.3F
Sep. 11 37 50.5 £ 4.1 78 1.47 11 _75.4. % 6,2 17 5.90
Sep.:nid 35 60.0 £ 2.8 47 2.36 14.. 79.4 = . 5,3 22 6.43
Oce. 01 2bvi5T.L=E 2.8 37 2.38 11 81.3 = 4.4 18 7,01
Ber. L3 360 5562 256 40 2.18 B 79,1 % 6.9 10 5,48
Oce. 22 35 58.7 £ 2.1 36 1.3l 10: I8.7 % 4.6 =
Nov. 19 9 64.7 % 6.2 18 3.52 38 B3.0x 3.4 32 8.06
Mean? = 234k = Gudh - 1.87 - 8.9 & 3.6 - .5.83

8 Megan of means.
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Trends in owverall mean coho CPE
during 1980 were erratic (Appendix 7b);
however, age I+ CPE's as well as the
proportion of age l+ coho in the catch
appeared to decline throughout much of
the trapping period, suggesting a pos-
sible lace season emigration  or
behavior-related differences between
age classes.

The 1979 incidence of adipose
marked coho averaged 37.9% and 33.3% in
age 0+ and age 1+ juveniles respective-
ly (Appendix 12a). Prior to the 1980
releases of marked fish, the incidence
of adipose marked age l+ juveniles av-
araged 10.1% (range 0% to 18.2%), a
substantial decrease from the 1979 lav-
el for the same brood year. These data
suggest that, as reported by Bloom
(1976), standard minnow traps used dur-
ing program trapping were selective
toward larger age 0+ juveniles which
were more Llikely to emigrate after
their first year, and did not represen-
tatively capture individuals less than
5] mm in length. The incidence of
marked fish after the 1980 release of
marked coho averaged 46.9% and 60.7%
for age 0+ and age l+ juveniles respec-
tively. This was considerably higher
than the 1979 incidence level, indica-
ting that the larger catches during
1980 were in part a result of more ef-
fective fishing afforc.

The mean size of age 0+ coho was
similar in 1979 and 1980 (despite trap
selectivicy in 1979), averaging 54.8 mm
in 1979 and 55.]1 mm and 1.9 g in 1980
(Table 9; weights were not recorded
consistently over the 1979 monitoring
periecd). Age 0+ juveniles showed an
apparent size increase in 1980 and an
apparent size decrease in 1979 (Fig. 9,
Table 9)}. However, the latter trend
likely reflects recruitment to the min-
imum trapping size of the unscreened
minnow traps; in 1980, the screened
traps prevented the escape of smaller
individuals. Mean annual size of age
1+ coho was also similar over the two
years of the program and was signifi-
cantly greater (p < 0.05) than that of

age 0+ coho. Age l+ juveniles aver-
aged V4.7 mm in 1979 and 78.9 mm and
5.8 g in 1980 (Table 9). During both
years, age l+ coho showed an apparent
size increase throughour the trapping
period (Fig. 9, Table 9).

Slough Creek: As for Norch Boise
Creek, the 1979 age 0+ results for
Slough Creek were not considered re-
presencative of trends in CPE and
fish size. Coho CPE in Slough Creask
tended to peak in mid-August followed
by a general decline for the remain-
der of the trapping period {(Appendix
7d). Both the age 0+ and age l+ coho
followed the same trend in CPE.

The incidence of adipose marked
juveniles in Slough Creek was gener-
ally higher than 1in North Boise
Creek, averaging 61.5% and 93.8% in
age 0+ and age 1+ juveniles respec-
tively in 1979, and 27.9% and 75.0%
in apge 0+ and age l+ juveniles re-
spectively in 1980 (Appendix 7d). A4s
noted for North Boise Creek, the 1980
incidence of age l+ marks in Slough
Creek (26.2%; range 11.8% co 35.3%)
declined sharply from the 1979 age 0O+
level (61.5%), suggesting that size
selective program trapping also
occurred in Slough Creek.

The mean size of age 0+ coho was
gimilar in 1979 and 1980 (despite
trapping selectivicy in 1979), aver-
aging 55.0 mm in 1979 and 52.9 mm and
1.8 g in 1980 (Table 10; weights were
not recorded consistencly in 1979).
Age 0+ coho showed no significant
size inecrease over the sample period
in either wyear (Fig. 9, Table 10J.
Mean annual size of age l+ coho was
78.9 mm in 1979, significantly larger
(p< 0.05) than the mean annual size
of 73.6 mm reported in 1980. Age 1+
coho showed an apparent seasonal size
increaze in 1979, but not in 1980
(Fig. 9, Table 10}.

Comparison of MNorth Boise and
Slough creek juveniles showed no sig-
nificant size difference Dbetween



NORTH BOISE CREEK Legend SLOUGH CREEK

~
o

Mean fork length (mm)

o
=]

-~ 1878
—e— 1980
20
801
AGE 1+

£ N
E
= 707
o
5
T
(=]
= &0
5
= P MEE B

\wb
501
'd'u L T T T T T T T T T T T T [ T T T T l i

July : Aug. ' Sep. J Oct. .’ Mov. ; l .]luh.r ' Aug Sep. Oect. MNov
Month

Fig. 9. Mean length of age 0+ and 1+ coho in North Boise and Slough creeks, July to November 1979 and 1980
(vertical bars are 95% CL),

90

o
o

e
S

40

..-62-



= A0 -

Table 10. Mean length and weight of coho juveniles captured in Slough Creek, 1979
and 1980 (n = sample size).

Sampling Age 0+ Age 1+
date o Mean o Mean o Mean } Mean
Length (mm) Weight Length (mm) Waight
(x95% cL) {(g) (£95% CL) (g)
1979
Aug. 02 29 53.6 + 1.6 - = L N - -
Aug. 16 26 50.4 + 1.8 = - 23 4.4 + 2.1 - -
Sep. O0OF T84 58.2 +« 1.9 = - 26 79.0 + 2.4 = =
Sep. 13 18 57.8 + 2.2 - - 22 79.1 + 2.5 - =
Occ. 04 32l 57.5+ 2.5 = - 13 80.4 + 2.8 = =
Pet.. Il Gy 19501 + 2.7 95 1,85 5 7B.2 + 2.4 32 ahd
Oct. 20 gl 52.6 + 3.0 i i | 8 B81.0 + 4.6 72 5.438
Occ. 26 28 62.4 + 3.6 25 2.74 7 B6.7 + 4.9 25 T.39
Nowv. 14 36 47.1 + 1.5 44 1.37 - - - -
Meand - 55.0 + 3.8 - 1.87 - 78.9 + 3.6 - 5.83
1980
Aug. 06 14 521 2.k - - 20 69.6 + 2.7 - -
Aug. 14 32 48.7 + 2.2 134 1.42 17 71.9 + 2.4 AR
Aug. 20 3% 51.1 + 1.9 56 1.59 I rdd.g £330 53 &.80
Sep. 04 1ol e BT o gag 1.93 I5F 7.3 1.9 44 5.13
Sep. 11 21 543+ 1.9 g1 .21 8. T + 1.6 3L 5,45
Sap. 23 3z 54.0 +1.9 45 1.83 Vi &#7.2 * 249 e b
Oct. 06 18 51.4 + 2.0 46 1.60 5y 74.0 + 3.7 T 517
Oet. 15 28 52.8 + 2.3 28 1.93 9. 76.2 + 5,12 15 S.67
Oet. 21 g 5&.5 = 1.8 36 1.95 {29738+ 7.4 14 5,06
Nov. 19 | T P T e 47 2.43 -T2 + 3.7 19 5.49
MeanP = 53,9 w85 - 1.83 i 7.6 #1.5 = 9017

8 Megan of means.
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CORBOLD CREEK
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Fig. 11. Mean weekly water temperatures in Corbold Creek, 1961 to 1967, 1979 and 1980

(from IPSFC records).

age 0+ juveniles in either year and no
significant size difference between age
l+ juveniles in 1979. However, in
1980, age 1+ coho in Slough Creek were
significantly smaller (p <« 0.05) than
those in North Boise Creek, Annual
temperature differences may explain
these growth trends, but Ctemperature
records were ilncomplete.

Despite considerable habitatc dif-
ferences between North Boise and Slough
creeks, few apparent differences were
noted when the coho populations in each
stream were compared. Both streams
showed similar seasonal trends in fish
length and weight with litcle size
oyerlap between the age groups. Mean
annual age composition and seasonal age
trands were also similar. The only
major difference noted was in mark in-
cidence, which was higher in Slough
Creek, probably reflecting conditions
more favorable to efficient trapping.

PHYSICAL SAMPLING

Water Temperatures

Mean daily water Ctemperatures in
the upper Pitt River mainstem, North

Boise Creek, Slough Creek and Blue
Creek are shown for 1979 and 1980 in
Figure 10 and Appendices 9a chrough
9d. Mean weekly water Cemperatures
in Corbold Creek for the periods 195l
to 1967, 1979 and 1980 were extracted
from cthe IPSFC daca files and are
shown in Figure 11 and Appendix B%e,
For comparative purposes, continuous
temperature records 4at the above
sites were also expressed as weekly
means (Fig. 12, Appeadix 10). At all
sites, warter temperatures declined
from approximacely 9-12°C in Septem-
bar to 6-9°C in November. The main-
stem generally had more moderate tem-
peratures compared to the other sam-
pled sites, while the glacier-fed
Corbold Creek had the lowest temper-
atures. In general, temperatures
were well within the coho tolerance
range and were not a factor in fry
mortality during the study.

Water Levels

Mean daily sctaff gauge levels re-
corded in the wpper Pitcc River at the
bridge site, approximately 4 km up-
stream, and in lower HNorth Boise
Creek are shown in Figure 13 and Ap-
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pendix 11. Sudden freshets associated
with heavy precipitation were observed
at both locations during September and
October 1979 and 1980. On October 25,
1979, a combination of rainfall and
gnow melt resulted in a 2.3 m rise in
mainstem level over a 10-hour period.
Such sudden freshets typify the flow
regime during the late fall and likely
result in substantial intrasystem fry
redistribution, as was noted in 1979.

SUMMARY

1. A minnow trapping and coded wire
tagging program was conducted 1in
the upper Pitt River system during
the autumns of 1979 and 1980 in or-
der to investigate the exploitation
rate, catch distribution and survi-
val rate of the upper Pirct River
coho  stock. Catches toralled
96,845 coho juveniles im 1979 and
101,073 coho juveniles in 1980.

2. In 1979, a total of 63,108 age 0+
coho and 19,365 age 1+ coho were
adipose clipped and coded wire cag-
ged; when adjustments were made for
delayed (24~hour) tag loss and mor-
tality, an estimated 62,380 age 0+
coho (code 02 16 62) and 19,045 age
l+ (code 02 16 60) were released
with adipose clips and coded wire
tags.

In 1980, a total of 70,923 age 0+
coho and 15,690 age 1+ coho were
adipose clipped and coded wire tag-
ged; when adjustments were made for
delayed (24-hour) tag loss and mor-
tality, an estimated 70,640 age 0+
coho (code 02 18 03) and 15,413 age
1+ coho (code 02 18 02) were re-
leased with adipose clips and coded
wire tags.

3. The incidence of disease, damage
and structural anomlies encountered
during tagging was 0.3% and 3.6% in
1979 and 0.3% and 0.8% in 1980
among age 0+ and age l+ coho re-
spectively.

The incidence of ctag loss was
assessed over short (24-hour),
intermediate (up to one month)
and long (one year) ctime frames.
Tag loss occurred beyond cthe
first 24-hours and possibly be-
yond one month after tagging, and
was complecte after one vyear.
During 1979 and 1980, the inci-
dence of short term tag loss av-
eraged 0.3% to 0.6% in age 0O+
juveniles and 1.2% to 1.4% in age
l+ juveniles; intermediate tag
loss was 2.5% to 4.9% in age O+
juveniles and 5.9% in age l+ juv-
eniles; long term tag loss was
9.2% in juveniles which remained
in the stream for one year.

Coho juveniles were sorted by age
class for tagging using a subjec-
tive technique which considered
both fork length, and the rela-
tionship between fork lengrh and
eye size. In 1979, an estimated
89.9% and 96.0% of the age 0+ and
1+ juveniles respectively were
aged correccly and released with
the correct CWT code; in 1980, an
estimated 93.1% and 98.1% of the
age 0+ and age 1+ juveniles re-
spectively were aged correccly
and released with cthe correct
code. It was concluded chat chis
'double feature' technique was
more effeccive than a fixed cuc-
off technique using either fork
length or eye size when signifi-
cant overlap in either morpholog-
ical feature existed between age
classes,

An analysis of the relatiomship
between eye size and age indica-
ted that eye size was related
directly to fork length and that,
at a given fork length, eye size
was relarted direccly co age.

Age 0+ juveniles released with
CWT's averaged 56 mm and 1.9 g in
1979, and. 53 mm and 1.6 g in
1980. Age 1+ juveniles releasad
with CWT's averaged B3 mm and 6.8
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g in 1979, and 82 mm and 6.6 g in
1980.

8. The 1980 cributary monitoring re-
sults for North Boise and Slough
creeks showed few apparent differ-
ences in the coho populations be-
tween creeks despite considerable
differences in stream habitats.
Coho in both creeks showed similar
seasonal trends 1n fish length and
weight wicth lirttle size overlap be-
tween the two age groups. Mean
annual age composition and seasonal
age trends were also similar.

9. At all the sites (upper Pictt River
mainstem, Norch Boise Creek, Slough
Creek and Blue Creek), water temp-
eratures declined between September
(9-12°C) and November (6-9°C).
Sudden freshets associated with
heavy precipitation and snow melt
occurred during September and Octo-
ber 1979 and 1980,
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Appendix Fig. 1. Peter’s Slough and the holding pen site in the upper Pitt River system,

1979 and 1980 (diagrammatic).
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Appendix Fig, 2. Fish Hatchery Creek and the holding pen site in the upper Pitt River system,

1979 and 1980 (diagrammatic).
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Appendix Fig. 3 . North and South Boise creeks, Boise Flats and the holding pen site in the upper Pitt River system,
1979 and 1980 (diagrammatic),
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1979 and 1980 (diagrammatic).
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Appendix Fig. 4. Slough Creek and the holding pen site in the upper Pitt River system,



kil
%
)
B
-]
=
v @
N
LY
%,
(1 -
B
% -
- ﬂ.ﬂ% Vg
"‘-._HI-TEUI ‘1I. o
: ]
A
|

)

’
/

F
o’
-

-
1"".

Fo rag
; ree)

¥

Haolding
pen ~—=

First canyon

/£
A

N

site .-

peas n-'aﬂ

]

S
4

LT

-
S

Approx. scale
1em=100 m

ing’

P8

I

1979 and 1980 (diagrammatic).

Appendix Fig. 5. Forestry Creek and the holding pen site in the upper Pitt River system,
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Appendix Fig. 6. Blue Creek and the holding pen sites in the upper Pitt River system,
1979 and 1980 (diagrammatic).
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Approx. scale
1em=100 m

Appendix Fig. 7. Garibaldi Creek and the holding pen site in the upper Pitt River system,
1979 and 1980 (diagrammatic).



APPENDIY 1.
OBHHOLTY, 1732-1%63.4

1953 5L.20 22.80 1%.10 3160
1954 1030 420 l6.80 21.10
L. 40
1956  17.90  b&.lé HL20 35.%0
1957 1400 - i0.B0 3510
1954 340 30,70 13.80 20010
11.10 28.10
19.80 4L.10
%61 3870 26,50 1470 13,50
.40
1963 1%.30 &0.30 20.40 25,30
1764 1920 1350 1040 23,20
16.40 17.60 34.00

HERN

76.20 B7.40 127.00 106.00

17.80 104.00
4,00 124,00
83.70 110.00
109,00 12%.00
BO. 10 124,04
43,00 94,70
60. 30 102.00
46.70 10200
48. 60 107,00
ag. 30 87.50
32.40 119.00
93,00 105,00

63.47 107.37

i FROM IMLAND WATERS DIRECTORATE (1976).

128.00 106,00
133.00 90.10
121.00 B1.80
117,00 75.10
7.1 7L
98,20 &1.50
L1300 74,80
Bl.40 51.60
(07,00 104,00
99,00 75.00
170,00 109,00
FE.00 B4 10

114.90 B3.94

HOMTHLY AND ANNUAL HEAN DAILY DISCHARGES (CUBIC HETERS PER SECOND) IN THE UPPER PITT RIVER AT FIRST CANYON (STATION NO.

HAKXIHUM DAILY MIMIMUM DAILY

D1SCHARGE

CNS  DATE

206,00 JUL 13
217.00 OCT #
357,00 MOV 3
201.00 SEP 26
210,00 SEP &
433.00 SEP 17
171,00 APR 29
165,00 JUN 14
232,00 JAW 15
230,00 AUG 10
309,00 OCT 13
326.00 JUL 13

DISCHARGE

CHS  DATE

B.50 OCT 15
1.08 JAN 29
.86 HAR 23
J. 10 FEB 18

1.7% FEB 18
7.03 JAN L0
1.465 SEP 24
.80 FEB 27

9.B5 MAR 9

-811,_
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APPENDIY 2, SUNMARY OF SALMON ESCAPEMENTS TC THE UFPER PITT
RIVER SYSTEM, 1951 TO 1983 (UNLESS OTHERWISE NOTED, ALL
ESTIMATES FROM FISHERY OFFICER FILES),

YEAR CHINODK SOCKEYE PINK CORD CHUM  STEEL-

. HEAD
1951 750 37837 T30 400 1500 200
1932 1300 4pgge - TS0 3300 10
1953 1500 18673 7300 3500 1300 T30
1954 T30 17624 - 400 730 =
1955 750 17930 1500 3500 730 750
1956 1300 32094 - 400 200 400
1957 1500 12338 25 1500 25 o0
1958 3500 10383 . 300 200 =
1959 750 15740 - 400 400 -
1950 400 24510 = 400 = =
1961 400 11152 2 300 Vom | =
1962 3500 14383 = 7300 1500 =
1983 750 12680 = 400 = -
1954 1300 13804 = 7500 = =
1965 400 6981 F 1300 = 2
1965 1300 20867 - 3500 Fi] -
1967 T30 10300 - 1300 = =
1948 400 16938 = T30 = =
1959 200 25084 - 750 - -
197¢ 1500 6657 - 1500 < =
1971 7300 13469 = I5000 - -
1972 T30 13412 a {500 = =
1973 730 11928 = Ta00 - -
1974 S0 20792 = 2300 = -
1975 00 39942 = J000 = -
1975 730 3s530 = 3500 400 =
1977 700 13887 - 730048 - -
1978 15038 24835 - 1730083 23 -
1979 23012 37558 = 300011 1001 =
1980 20081 7135 = 230013 2 =
1981 I5e 21537 - Ta00st 2 =
1982 300 8725 3 750081 - -
1983 300 14858 = Ja00ts 10 =

AVERABE

Jl-a0 1290 23607 1955 g b 81 483
41-70 10%0 14111 0 2840 333 NiR
71-80 1185 3189 ] 8250 138 N/R
74-T8 480 2H9 0 T000 213 HiR
79-83 o S [ | q 4400 40 N/R

¥ [PSFC ESTIMATES.
bt ESTIMATED BY BIDLOGICAL STAFF.



APPENDIY . SUMMARY OF LITERATURE ESTIMATES OF NVERWINTERING SURVIVAL OF COHO JUVENILES.

b peoeneooanprreg—g———a———F T A A S L L E F b b d b g R oD CCTSICCEEsEs EEESSEEESEIIZIESEEREC === ===

PERCENT FORK
SYSTEN YERS  COHO SURYTYAL LENGTH (HH) SOURCE COMMENTS
ASSESSED  MGE  ----—=-smesees mmmeeseme—o——-

WIL5S0M RIVER, OREGON 19531-58 0+ 62.2 45.7-91.0 8%.4 BA.3-TO.4 SKEESICK (1970} FIRST WINTER SURVIVAL OF
LATE FALL IMHIGRANTS TD
SPRING CREEE, A SHALL
HILSDN RIVER TRIBUTARY.

CARMATION CREEEL, B.C. 1970-81 0+ 13.3 16.B-63.4 57.0 47.6-72.9 HOLTBY AND HARTHAN (1982} ESTIMATE INCLUDES ENTIRE
SYSTEM.
CARMATION CREEK, B.L. 1970-81 1+ 76,0 21.0-100  BI.O 78.5-85.7 HOLTBY AND HARTHAN (1982) ESTIMATE IKCLUDES ENTIRE
SYSTEM.
CARNATION CHEEK, B.C. 1976-81 0+ 1.2 3 3 3 TSCHAPLINSKI AND HARTHAN FIRST HINTER SURVIVAL OF
(1962) LATE FALL IHHIGRANTS TO

SHALL TRIEURARIES AND
VALLEY SLOUGHS, PRELOGGING

0t 67.4 = = = = A5 ABOVE, FOST LOGGING.

CARMATION CREEK, B.C. 11 0+ bl.o * - .1 = BUSTARD AND NARVER (1973 FIRST WINTER SURVIVAL OF
LATE FALL IHMTGRANTS TO
SHALL TRIBUTARIES AND
VALLEY SLOUGHS.

_C.E-



APPENDIN da. TAGEING RESULTS FOR AGE O+ COHO, UPFER PITT RIVER SYSTEM, 1979 (CODE 02 16 a2).

24 HOUR TOTAL HARKED PDST TAGGING

LOCATION THEGING  HAK THUH PRE- RELERSED  TOTAL REJECT RATE AWD WITHOUT TGS HORTALLITY TOTAL
DATE HOLDING TAGBING WITHOUT WMBER @ -——-----r—7r ———7———ooos mmmmemrmre———-— RE] EASED

TIHE  MORT- TAGGING  MARKED N ADIPDSE ®444TAE  IMMED- tekpeld WITH

(DAYS)  ALITYY 1] 1] 1 ONLY LOST IATE HOUR TABS

R-400 SIDE CHAMNEL  SEP 0& | 28 0 B135 B 0.7 i 0 i il 493
FORESTRY CREEK SEP 12 2 It 0 7% 572 1.2 ) 0 1 0 2747
SLOUGH CREEK SEP 19 b 13 i 4424 679 0.1 b 0 15 13 4388
SLOUGH CREEK SEP 24 b 0 ] FIYA 193 0.5 1 0 0 1 2631
SLOUGH CREER 0cT 30 1 0 ] 2340 0 0.6 4 0 0 0 2321
BRISE FLATS EEP 24 1 3 3 1160 326 0.2 l a 0 ([ 1145
BOISE FLATS BEP 25 1 0 0 12 333 0.6 l 0 13 ] 153
NORTH BOISE CREEK  DCT 01 b l 3 4413 428 0.6 d ] ] ] 4182
NORTH BOISE CREEK  OCT 02 & o 0 1414 7 0.3 | 0 0 134 1275
SOUTH BOISE CREEE  DCT 04 4 4 2 Rl 671 0.4 0 0 0 0 3738
S0UTH BOISE CREEK  OCT 05 b | P in 07 0.7 1 0 | 0 1695
SOUTH BOTSE CREEK  OCT 10 a I b 16b4 630 0.6 0 0 0 0 1833
BLUE CREEE ocy 17 1 3 B a168 558 i.8 i i 0 ] 3075
BLUE CHEEE OCT 18 11 2 12 3155 481 0.6 B { i 11 145
GARABALD] CREEK OcT 29 1 i 0 1833 0 0.6 1 i 1 0 1840
FISH HATCHERY CR.  OCT 30 3 0 i 1443 0 0.6 0 ] 0 0 1436
FETER* 5 SLOUGH DET 30 1 Fi 5 FE0 300 0.3 0 0 I I LU
PETER’5 SLOUGH WOV 01 l 1 1 pailh] 0 b 0 0 | L 249%
TOTAL % E 13 6% 43108 B30 b 41 i ki 7 62380

¥ SACRIFICED FOR TAG FLACEMENT ASSESSHENT.

¥ AMOMALIES (SEE APPENDIV 5) AND UNDERSLIED ({43 MM) FISH.
ti4 S11E OF SAHPLE HELD FOR TAG LOSS AMD MORTALITY ASSESSMENT.
BEEd BASED OH APPLICATION OF % REJECT RATE TO ENTIRE TAG LOT.
BEedd HORTALITY RATE IN GUD SANFLE APFLIED TO ENTIRE TAG LOT.

-15_



APPEWDIX 4b. TAGGING RESULTS FOR AGE 1+ COMD, UFPER PITT RIVER SYSTEM, 1979 (CODE 02 14 &0).#

24 HOUR TOTAL HARKED FOST TABEING

LOCATION TAGGINE  WAKTHUM FRE- RELEASED  TOTAL REJECT RATE AND WITHOUT TAGS HORTALITY TOTAL
DATE HOLDING TAGEING WITHOUT  NUMBER RS i R e e e e s e RELERSED

TIWE  WORT- TAGGING  HARKED N ADIFOSE ##3#TAE  THHED- ###4d24 NITH

DAYS)  ALITYE " Hht i OHLY LOST TATE HOUR TABS

FORESTRY CREEK SEP 13 3 | 0 104 1] .24 0 i 0 0 103
SLOUEH CREEE SEP 1% b 3 2 347 241 .80 p) B3 0 0 b2
SLOUGH CREER SEP 28 & 0 0 1145 6 070 B 7 0 0 1130
SLOUGH CREEK OcT 36 1 0 0 14867 0 .24 0 18 0 0 1431
BOISE FLATS SEP 235 1 b 1 2206 337 0.30 l 1 0 0 2198
NORTH BOISE CREEK  OCT 02 7 0 & 31053 &2 0.350 3 b 3 a0 3053
SOUTH BOISE CREEK  OCT 04 4 0 3 1454 357 0.20 0 3 0 0 1451
SOUTH BOISE CREEK  OCT 03 3 1] 2 B4 289 2.40 1 20 1 3 B3l
SOUTH BOISE CREEK  OCT 10 ] o 0 279 e 0.00 0 0 0 0 a9
BLUE CREEK ocT 17 10 ] ¥ i 33 1,50 0 18 0 i H23
HLUE CREEK OCT 18 }] 2 4 217 354 0. 80 0 22 0 0 2774
GARABALDL CREEK ocT 29 ? 0 0 ] 0 1.4 0 b 0 0 307
FISH HATCHERY CR,  OCT 30 3 0 0 2005 0 .24 0 k! j 0 a0
FETER'5 SLOUGH NDV 01 2 3 0 1105 0 1.4 0 14 0 i 1091
TOTAL 3 W U P S L5 183 L. 15 248 L] i3 19045

+ SEE APPENDIX 4a FOR FOOTWOTE NOTATIONS.

.-.EE-
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APFENDIX 4c. TAEGIMG RESULTS FOR ABE 0+ COHO, UPPER PITT RIVER SYSTEM, 1¥80 (COOE 02 18 03).4

T EErEE=EIEERARED ==SSSSSSSSSSSSSSSS=ES ]

24 HOUR TOTAL MARKED POST TABEING

LOCATION THEGING PRE- RELEASELF  TOTAL REJECT RATE AND WITHOUT TRGS MORTALITY TOTAL
DATE TAGGIMG WITHOUT NUMBER @ ---——---—-- . = RELEASED
HORT- TRAGRING  MARKED N ADIPOSE BRITAE  IMMED- aagial4 W[TH
ALITYE 1t t1i 1 ONLY LOsT [ATE HOUR TAES
FORESTRY CREEK SEF 05 3 I3 SLEL) 0 0.3 g L i @ L
FORESTRY CREEK SEP & l 0 104 ] 0.3 g g 9 g 04
FISH HATCHERY CR.  SEP 07 3 3 3T 307 0.0 Z 0 I L 4
FISH HATCHERY CR.  SEP 08 H 32 2080 380 0.3 g & ] 39 2423
FISH HATCHERY CR. SEP 09 g 8 1366 341 0.3 0 3 i 4 1589
FISH HATCHERY CR.  5EP 10 1| 2 742 244 0.0 0 i} J 3 14
FETER'S SLOUGH SEP 11 i 0 b8k 363 0.3 U 2 0 g s34
PETER'S SLOUGH 5EF 12 7 11 22 437 0.0 3 f 0 & 224!
PETER'S SLOUEH EEP 13 i 2 59 408 0.0 i 0 i I 4388
FETER'S SLOUGH SEP 14 l 4 1592 23 0.9 0 D] ] 5 {287
SARABALDI CREEK SEP 17 { B Jbla 362 1.9 2 67 3 J iz
GARABALDT CREEK SEP 18 3 3 1358 IH 0.0 0 i 2 a 3334
ELOUBH CREEK SEP 22 L e 1622 271 0.0 7 ] 0 l leld
SLOUGH CREEX SEP 23 2 b T I35 2.0 13 0 0 0 3701
SLOUBH CREEK SEP 24 k] i1 1788 473 0.8 Z 14 0 L 1772
SLOUGH CREEE SEP 25 0 21 2451 542 0.4 i I3 0 4 2418
SLOUGH CREEK SEP 27 1 13 1153 323 0.3 0 3 0 0 1130
SLOUGH CREEK SEP 28 2 to 364 0 9.3 0 2 g 0 Jal
BOTSE FLATS ocT ol ! ¥ 4010 Bl 0.3 ! Iy ] | 399
BUISE FLATS ocT 02 3 10 2418 0 0.3 i 7 0 ] 2410
BOISE FLATS OcT 04 r . 2945 414 0.2 3 & i ! Lezh
SOISE FLATS OcT 07 2 3 1217 325 0.5 i 7 l 0 1208
NORTH BOISE CREEXK LT 97 2 4ga1r 333 54 0.3 i 1 ] i VLl
MORTH BOISE CREEK  OCT 08 i 9758 3332 189 0.3 g i 2 2 aadl
NORTH BOISE CREEK  OCT 09 1 07982 2054 248 0.0 0 0 L 0 2053
NORTH BOISE CREEX  OCT 10 Z 7igty  7i8 [ ¥ 0.0 ] 0 0 ! 747
SOUTH BOISE CREEK  OCT 1 t 9 240 s08 1.2 0 27 ¢ ] 2213
SOUTH BOISE CREEK  OCT 12 1 2 133 0 .3 & 0 ] g 133
BLUE CREEX 0CT 16 3 42 4198 329 0.0 | g 2 0 395
BLUE CREEK 0cT 17 l ! 324 32b 0.0 0 2 0 g 324
BLUE CREEK O0CT 20 z 143 2503 g 0.3 10 8 i g 4es
TOTAL 3 bé 26 70923 7683 0.3 &l 3 4 13t g

? SEE APFENDIX 43 FOR FOOTMOTE NOTATIONS.
1 RELEASED UNTAGGED IN ORDER TO PROVIDE SUFFICIENT TABS FOR BLUE CREEK.
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APPENDIL 4d. TABBING RESULTS FOR AGE i+ COHD, UPPER PITT RIVER SYSTEM, 1980 (CODE 02 |8 01,1

SIS I I IS IIISIIITIEEEEZIISSEIIITIIZIEEIESEISIS == e e e e e
24 HOUR TOTAL MARKED POST THBEINE
LOCATION TAGEING PRE- RELEASED  TOTAL REJECT RATE AND WITHOUT TABS MORTALITY TOTAL
DATE TAGEING WITHOUT  NUMBER RELEASZT
MORT- TABRING  MARKED N ADIPOSE BE34TAE  IMMED- taderdd Al TH
ALITYS ) L} 4 ONLY LOsT [ATE HOUR TS
FORESTRY CREEX SEP 0& 4 0 122 i .40 g 2 g U 27
FISH HATCHERY CR.  SEP 0% 3 7 4 s 0.7 0 i/ g 2 7l
FISH HATCHERY LR, SEF 09 l & 3 g L4l 0 l q 4 Bd
FISH HATCHERY CR.  SEP 10 0 i 2l 0 1. 40 i 0 0 ] !
PETER'S SLOUGH SEP 14 | l 1008 341 0.40 o L q ! 140
BARABALDT CREEK SEP 1B 3 2 749 124 0.480 0 5 0 g 754
5LOUGH CREER SEP 24 0 l 1498 197 0,00 0 0 ¢ i 1098
SLOUGH CREEK SEP 37 L 4 677 250 0.00 i g 0 ] b75
SLOUGH CREEX SEP 28 ! 4 a4 0 L.40 ] 14 0 ¢ 734
BOISE FLATE ocT 02 l 10 1328 302 1La0 & L7z ] 0 1351
BOISE FLATS 0T 08 1 3 430 328 009 0 g g J 30
MORTH BOISE CREEK  OCT 0% ] 4 1274 34 0.00 ! i 0 0 1273
HORTH BOISE CREEK LT 10 f & 2510 213 000 0 0 0 ¢ i}
SOUTH BOISE CREEK  OCT 12 l 3 1478 q 140 4 2 Z I} 143
BLUE CREEK ocT 17 l 3 1969 302 0,70 & 14 2 0 1753
BLUE CREEX acT 29 2 0 399 I .40 0 & 0 ] 993
TOTAL 7 a2 3 156% a4 L.40 13 233 i ] A

{ SEE APPEMDIY 4a FOR FODTMOTE MOTATTONS,
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AFFEMDIY 42, RECAFTURES OF TAGBED COWD JUVENILES IN THE UPPER PITT RIVER SYSTEM. 1979 aND 1980.

bt e T T e T T T e e e e e g IE=II====
RBE O+ AGE 1+
YEAR LOCATION ——
NUMBER  HUMBER CWT LDSS NUNBER  NLMEER Cd7 LOSS
RECAP- WITHOUT RATE RECAP- WITHOUT RATE
TURED ot 1 v 4 TURED [ ] (i
1979  PETER’S SLOUGH 216 9 417 1% 1 5.2
FISH HATCHERY CREEK ] 0 0. 00 0 ] =
NJRTH BOISE CREEK T 3 5.03 i 1 3000
SOUTH BOISE CREEK o l .9 13 g VRV
BDISE FLATS 13 0 0. 0 0 0 =
SLOUGH CREEK 24l 4 1,48 o 0 &
SLOUGH CREEK 3% 0 0. 00 147 5= 10.20
TOTAL 867 17 .35 181 17 3.88

1980  PETER'S SLOUGH | o - ¥ 3 3.0
FISH HATCHERY CREEK 0 i = 14 2 W»
MORTH BOISE CREEK a4 3 469 207 19 7.18
SOUTH BOISE CREEK b Z 3.3 T2 b6 15.54
BOISE FLATS | ! 1.95 793 - 13 .99
SLOUGH CREEX 0 { % 0z 7 1aH
BLUE CREEK | ! 0.00 474 T lb.iE
BARIBALDI CREEK 0 0 = 290 L0 3.43
TOTAL 122 & 4,92 2535 3 7.19

¥ SLOUGH CREEK DATA DELETED IN ORDER 7O ELININATE BIAS FROM ATYPICAL SEPTEMBER 17 SHORT TERM TAG
LOS5 RATE OF 8.31 (APPENDIX 4h).




APFENDIY Sa. ANOWALIES ENCOUNTERED DURING TAGGING OF COHD JUVEWILES IN THE UPFER PITT RIVER SYSTEM, 1979 (FIRST NUMBER INDICATES MINOR
WHOMALLES RELEASED THBGED; SECOMD WUMBER INDICATES SEVERE ANOMALIES RELEASED UNTAGGED).

NATUR-
LOCATION THEGINE NUMBER FlG FOP EYE  TAIL JAW  NOSE DPER- FUNGUS SCALE  LOR- SCOLI- ALLY TOTAL

DATE IN- EYE EYE DAMAGE ROT DAMAGE DAMRGE  CULUM LDSS DOSIS 0515  MISSING

SPECTED [AMAGE ADIFOSE

AGE O+

=400 SIDE CHAN. SEF & 43 = = - = = e 5 = = = - - -
FORESTRY CREEK SEP 12 2801 = = = = LI = = - - - - =
SLOUGH CREEK SEF 19 4441 - = = 30 140 /0 = % = 30 - - -
BOISE FLATS SEF 74,25 1590 = = iz 3 = o F - - - - = 5

SLOUGH CREEE SEF 24 71 = = = 140 - - - = - - - -
H BOISE CHEEE Boy 1,2 9833 171 1/ 170 1D - - 21 02 - - - - -
5 BOISE CREEK OCT 4,5,10 10899 23 - 0l 3172 - - = - 0/2 = - - -
BLUE CREEK ocT 17,18 10390 2 1 = AN = . M = 0/2 B/ 142 1/0 -

GARIEALDT CREEK acrT 29 1833 = z = = = & = = - = £ -
CLOUGH CHEEE OCT 30 2040 = = - In i = = 5 - 20 = - -
FISH HATCHERY CR. OCT 19 1447 = 170 - 140 = - - = 0/l Ei - - -
FETER'S SLOUGH OCT 31,H0v 1 11574 = WL 01 31 = = = = 14 110 - 1 -
TOTAL §3752 54 51 14 &0/8 210 110 a1 0/2 iR | 412 142 210 13633
1 INCIDENCE 1o 0.0l A1 00 b 0 ¢ 0,02 0 9.02 (.08 i 0 0.27

ABE 1+

FORESTRY CREEK SEF 13 105 - - - - i 2 = o A £ 1 3
SLOUGH CREEK SEP 19 952 yali] 110 01 0/l - 90 - - - - - - -

BO1SE FLATS SEP 23 2213 240 - 110 210 2o 3T/ = = = 210 = -

SLOUGH CREEY, SEP 24 1143 110 - - 5 10 = = % = 3 L) -
W BOISE CREEK ic1 3 I 40 = 4 312 110 160/ 110 21 0/l - - - =
5 BOISE CREEK icT 4,5,10 2604 310 0/ 0/3 110 = 1o 1 3 o/ 110 - - -
BLUE CREEK OCT 17,18 %87 i) 2N < 14/1 = # 1o = 0/3 111 03 = -
GARIBALDI CREEK ocT 29 a1 = 2 = = = = 2 - - - - -
SLOUGH CREEK 0cT 3 1449 3 110 - AL HO = - - - - - - =
FI5H HATCHERY CR. OCT 30 205 - - = - = - - - -

FETER'S SLOUGH N 1 1108 140 = = = = = = = ¥l = -

TOTAL 1M1z 10 TS T BT a0 b04S4 5/0 2 07 B/ 1/3 0 eI
T INCIDENCE 0 0.0 003 003 014 003 313 005 G0l 004 005 D.03 [ T

-gg.—



AFPENDII 5h. ANOMALIES ENCOUNTERED DURING TRGGING OF COHD JUVENILES IN THE UPFER PITT RIVER SYSTEM, 1980 (FIRST NUMBER IMDICATES MINOR AMOHALIES RELEASED TAGGED; SECOND WUMBER
INDICATES SEVERE ANOMALIES RELEASED UNTAGGEDI.

NATUR-
LOCATION TAGGING NUMBER  FOG  POP BLODD  EYE TAIL  TAIL  JAW  NOSE OPER- GENERAL  TUMOR DEFORW- SCALE  LOR- SCOLI- ALLY  TOTAL

DATE - EYE  EYE  EVE DAMAGE  ROT DAMAGE DAMAGE DAMAGE CULUN DAMAGE ATION  LOSS  DOSIS  OSIS MISSING

SPECTED DAKAGE ADTPOSE

ABE 0+

FORESTRY CREEK 5EF 9 3572 -t - - e - - - - - R - - S
FISH HATCHERY CR.  SEP 7-10  B26d - o - - - - - - -y o - WE. M1 s
PETER'S SLOUGH SEF 12413 9221 W - s - - - - 113 - - 08 - - E . e
GARTBALDT CREEK SEP 17-18 4988 - ot - - 30 - - - - 08 - - - . A
SLOUGH CREEK SEP 22-28 11418 1 S UL VI T T/ - - - A M o n-. Wl U3l W o1 i -

BOISE FLATS OCT 1-7 10640 10 03 - -1 - - - M3 B - O TS T - -
N BOISE CREEK OCT 7-10 1509 10 02 - - ' - - SO 1/ N T S 71 B VT R - = Ve
S BOISE CREEK ocT 1 238 01 - - - - - - - - - - o - - g
BLUE CREEK OCT 16,20 ™36 23 043 - - - - - - - - . -y 3 Ok M & s
TOTAL 75015 44 03 M0 10 BT 0 0 O TR T SV S V7 S 17 S Y V1T NN VY M 1/ 11V .
% INCIDENCE 100 000  0.02 0 0 0.02 o 0 0 0.0  0.03 0 0 0.09 0.5 0.00 0 0.25

AGE 1+

FORESTRY CREEK SEF & 126 - - - - - - - - - - - - - - - -
FISH HATCHERY CR.  SEP 8,10 Bbb N - - -1 ol - - o - o By AR MR gl s
PETER’S SLOUGH SEP 14 1010 - - - o - - - - - - - - - =
GARTEALDT CREEK SEP 18 17 - - - =~ 5% - - - - o - - - e
SLOUGH CREEX SEP 24-20 2162 200 - = - WO B - - - M 95 - WM W sn TR

BOISE FLATS ocr 2, 1973 200 - - M1 A8 - - - - 0l - -3 - -
N BOISE CHEEK OCT 9,10 3W A/ - = W) 9 - - W0 1 043 - L3 - w2 B s
5 BOISE CREEK 0T 12 e 0/ - - - - - - - - - 0/4 - - . em
BLUE CREEK 0CT 17,20 2974 0/2 02 G B - - - SR 1 T - - o - oo Bl =
TOTAL 15785 54 0/ S TS N e TN 0 O 3T S5 05 50 61/38
1 INCIDENCE 100 606 0,03 0 0.02 0.06 001 000 0.2 0.03 0.1 0 0.0 043 0.06 003 003 0.79

_LE_



CRFTURE $iTE:  Redio SIDE Chal FORESTRY CREEK SLOUBH CREEK BOISE FLATS SLOUSH CREE: N BOISE CREEK 5 BOI3E CAEEi
BATEs 5EF & 56F 12 SEF 15 5EF 24 SEF 26 0T 2 9T 4

Ak Gt 1+ TOTAL e i+ TOTAL (h I+ TOTAL (i I+ TOTAL it it T0TAL Gx It TOTAL it 1 10Tk

FOFs. LEHGTH (AN

T4

1 : 1 - e - - - - AL AL - 1 SRR - WS- - -
$1-43 - SRR - S N 3 Sofe 3 ] - i - Radie | S R R Coen
§o-5i i e TS TS R R SN T e PR ] s W w5
5:-53 b R A PR . 7 7 A RS el 0 S RS
So-si 5 s R B i b b RN oL | . | Fotgh s 7
bi-si z SRR TN O KU - SIS . SR~ et SN AN DU DR S WO GRS I |- i
bb=Ti . L S 2 | ;I % i it ¥H @ 5 0. - ¥ ¥y - g
7i-73 i O A -~ . 3 l Wl | A b - i - i gty ;
T6-30 - - - | nE | L 1 £ 3 ! = o - i : I ¢
31-85 I - e e N e, S UEE 5 i e & TR ahe 2 Mi5 - - 1
fe-50 2 2. g | - | s = - - - I e & - | e §
§1-95 - - I - ¥ - - 1 2 IR - 1 i - | 3 + ;
38~ 100 LS. e . wF el S 1 = - = - + S | :

=145 B TR - - - - v T - - | e > aia s G | LT TR
k=110 - - " - Bl - - - W e - g e e - - e -

114-115 gl iR S T il e R R B P S T e e e L i e

Lia-1%3 S S =l N e P B S it SO . N B et U e o R e R T e
121-125 s R e e e e R R e ey e
L TG . AP e W oy TRy WG N O NT T PN R N Ty Ry E

Ki. Thbacd

-
itk e Lhis
1l le ad 20 i . Al ] . ) i = 2 i - 23 e E P4 1 E lo u -
il TRGLED
alih 1+ [OGE
W2 & i i b i il - ! # - b Iz - 3 i3 - | Iz = 2 i
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AFFENDIX aa. (COW T).

SLOUGH CREEE

FISH HATCHERY CH

FETER'S SLOUEH

TOTAL
O+ 1+ TOTAL

CAPTURE S1TE: BLUE CREEK BARIBALD] CREEF

DATE: 0T 17 0T 29

ABE: 0+ 1+ TOTAL O+ 1+ TOTAL

FORK LERGTH (HH)
3640 2 = 2 E : =
41-45 TR W ek
46-50 ) - ] 7 5 1}
§1-55 ST e e S
56-b0 SRR T N
b1-45 ” 7 = 3 = 3
86-70 SN RS R R
=73 2 3 ] | 3 i
T80 TR M TR B T
81-85 S0 o e e e
Ba-T0 o 1 2 = 1 2
91-95 R NS el et
36-100 SIS TG T, e ol o
101-105 g et e s e
106-110 TR TR e
111115 et s T e e e
1is-120 - = - - - -
121-125 hor g oot Mg, Sl e 1

T0TAL o e N

M. TAGGED

WITH i+ CODE

102 156 62) 23 (1 23 i

M. THGGED

WITH 1+ CODE

102 16 b) L aasihe sty Co R

HOV §
0+ i+ TOTAL
) = 2
1 & 1
11 o i
1 i 4
3 7 L]
1 = 3
2 3 b
= i i
1 ! i
i 3 i
" I |
= 2 g
& z 2
= 1 1
Fii] 1& a0
¥ l L
3 i3 =

3 0 3
kL 0 H
3 0 bl
15 0 87
Y b T8
1 i L1
2 q 41
13 16 &
] 1 il

0 20 40

3 13 54

i 11 18

0 1 g

0 b §

0 2 i

0 ] 0

i i 1

0 1 1

M6 126 5HL
264 K] £
I s :

1 OF O+ FISH TAGGED CORRECTLY: (2R4/3141#100 = B9.9%,
4 OF 1+ FESH TAGEED CORRECTLY: 121 i28)eltb = 94,04,

o KEIGHTED BY STUDY #REA TAG LGT SITE,

T W

or i+ TOTAL
8 2 8
5 - 5
2 . ?
B : 8
| - i
= 1 1
! - 3
- | 5
= 3 8
= 1 &
. : 2
- I |

25 - R

W =
I 7 s

0cT 30

0+ 1+ TOTAL
5 e W
2 3
e
b 1 [
ek o
S
B "3 'n
ey .
e e

+ABE 0+ COGE 102
*hGE 1+ CDDE (62

& 621: 98.71 AGE O+
6 t0de: BO.GY AGE i+

-EE_



AFFENDIX &b. LENGTH FREGUENCY DISTRIBUTION BY AGE (O+ AND 1+) AND CAPTURE SITE OF COHO JUVEWILES RELEASED WITH CODED WIRE TAGS IN THE UPPER
FITT RIVER SYSTEM, 1%8(, AND FROPORTIONS OF THE AGE CLASSED TAGGED WITH O+ RANWD 1+ Eﬂ]}EE ¥

CAFTURE SITE: FORESTRY CREEK FISH HATCHERY CR PETER"S SLﬂl.IEH GARIBALDI CREEK SLOUEH CREEE BOISE FLATS
DATE: SEF 3 SEF 6 SEF 14 SEP 18 SEP 28 ocT 2
AGE: 0t 1+ TOTAL 0t I+ TOTAL 0t 1+ TOTAL 0+ 1+ TOTAL 0+ I+ TOTAL i 1+ TOTAL

FORE LENGTH (HH)

36-40 ekt it 1 - 1 ML o 1 - 1 S - -
A1-45 T R O R T T R W R 9 1 - L
45-50 B e TR e T e T i e el e e
51-53 o e MERCRTE e IR SRTT GRS Gt TR O SR T g LA )RS R
5b-60 S S AR e SR T T g S el M
b1-63 e kes s Lol N e B R T . S w Lol RN R e
bb-70 1 1 Fog ) 1 » | L - 1 £y - 1 |
7-75 NG R . A R 1 ! S ! e A 1 e
74-80 LE T A S e I 54 1 RN el T
B1-85 il B I 3 e . D e ' Sl S Sl e e
B6-90 e R R ] R T o AR s T R I | - B
91-95 R e | 1 LA LS v s | - | 1 - 1 !
96-100 B ! ! = | | UG SRR - | G - - - 1 |

101-105 gl e R ST S R - a0 ol
106-110 - - = - 2 R A DI EE B A S e
114-115 - = S S e A o ol ol -
116-120 f A e | i Ve B s - e S - o -

TOTAL 2. B B ¥’ B B AT BT W BT B 8 B gt o8 W nomN

NO. TABGED

WITH O+ CODE

102 18 03) R T ! sa R T e R I = -

NO. TAGGED

WITH 1+ CODE

(02 18 02) T S T ol SN - - O, i STy SRR - P -

§ OCCASIONAL DISCREFANCY IN COLUMM ADDITIOW DUE TO SCALE REGEMERATION. CONTINUED

ﬁ-c"g-



AFFENDLY &b. [COW'Ti.

CAFTURE SITE: N BOISE CREEK S BOISE CREEK
DATE: 0e1 9 OcT 12
RBE: i i+ TOTAL i+ 1+ TOTAL

Th-40 = 5 = 7 e 3
11-45 B i 2 = Z
46-350 ] = b §] = 13
=gt b - ) I = 7
Jh-bi) 9 - 9 2 2
61-63 Z 4 ? 2 = 2
bh-T0 > 2 2 = 3 4
=13 - I 3 = 7 i
Th-80 = ] 3 = H 8
B1-8#3 = L] L] = 1 1
B6-90 = 3 b = 3 i
71-935 = 3 3 = s 1
Hh-104) = 2 2 o = 5
101-105 i 3 = = = 2
106-110 = = 2 2 = =
1H-113 = 3 i = = =
Lie-120 = - = - = 3
TOTAL 3 24 il FL 23 3l
HO. THGGED
WITH 0+ COLE
02 18 03 23 ] e 4 TR A
MD. TAGGED
WITH I+ CODE
(2 18 02 0 24 = 0 13 =

% OF ot F15# TAGGED CORRECTLY: (205/2301e100 = 93,11
I OF i+ FISH TAGGED CORRECTLY: LIB7/i8%i#100 = 95.9Y

b WEIGHTED By STUDY AREA Tab LOT SHIE.

BLUE CREEK
icT 17 TaTAL

0+ i+ TOTAL 0+ 1+ TdTaL

1 1 g5 B B
e -3 5 1B 4 B
s - @ ok o
ks -~ & B pb  ©
by %t @ vk B
M Oon i oo e B
M 2ol B oo B
w 132 g8 B B
T S T
e S B sl ndhe M
RN Ra Tl Sk R
s @ 2 O mB B
iy =gy m ek soflk A48
., T
~ 3= nit e@ 8

# -~ --mt gl P
- = . g

23 0 - i ) 2 =

+3GE O+ CODE (02 IB G3): ¥B,%% ABE O+
sfGE i+ CODE (02 18 01): 95.7% AGE 1+

_'[9,.-



APRENGIE 72, THAPFING EFFORT AWD CATCH RESULTS IH mOGRTH BOISE CREEK, 1979 AND 1580,

SANFLE RESULTS

ABE

ESTINATED

HEAN CATCH PER TRAF

TOTAL

ABE 0+

RGE 1+

TEAR DATE NO.  HOURS
1975 JL 17 & 4
AlG 2 & L]
AlG 18 4 2
SER 7 Z 12
EEF 13 2 12
OCT 20 i 12
OV 4 7 q
TOTAL 3 =
1580 MIE & g 5
AUG 14 2 4
A6 20 2 &
SER 3 2 i
SEF 11 2 i)
SEF 23 2 24
1 2 24
BCT 15 ? o
oCT 22 2 18
KGY 1% 2 14
TOTAL = =

9%

o g = e LN

e LA
P ¥

27

210
1%4
22
T4
127
132

1050

58
117
100
144
14
123

3
a0

Wi

n
&

114%

43
128
10
14%
118
136

9t

L]
144

LX)

LT

120

17
2
kil
L}

32
2
34
1b

&l

278

34
33
23

11
la
B}

1]
38

1594

% MARKED
0+ 1+
G, 06 . 00
i, 0 G, 00
0. 00 0,00
G.00 0, i
0. 0 i, 00
aE B3
28.57 0. 00
37.938¢ 13,342
.00 .7
0.00 18,18
0. 04 4,00
i, i .00
i}, (W 2.09
0,00 12.50
0. (g 0,00
B 3. O
8.3 0.
P e
0008 10, 14
Bb.Flew &, 7148

3k 17
42,08
45,00
46.00
1860
87.50
6. 14

§1.04

3.5
&4, 00
al. 50
14,50
3%.00
435,00
28. 00
43,00
34,56
3130

3t 15

1.21
11.78
1.28
14,22
16.13
6%. 40
2b.14

11.78

200
21.76
23,04
al.g2
3. 48
43,33
18.38
1b.82
42.43

.03

Z8. 40

H. 7
30,24
41.72
5. 74
.87
18.10
TR

2%.24

8.7
2.4
1. 43
12.58
13.52
21.87
7.463
.18
1183
a.47

21.93

+ FPRIOR 70 FIRST RELERSE OF CWT'S THAT YEAR.

o4 AFTER FIRST RELEASE OF CNT'S THAT VEAK,



APFERDIS 7o, LENGTH FREDUENCY DISTRIBUTION BY ABE {0+ AWD |+] OF COHD JUVENILES MINNOW TRAFFED IN NORTH BOISE CREEK, JULY - NOVEMBER 1379.#

DATE: JULY 17 AlG 2 ALE 1& SEP 7 SEP 13 OCT 20 HOV 14 TOTAL
ABE O+ L+ TOTAL 6+ 1+ TOTAL O+ 1e TORAL O+ I# TOTAL O+ 1+ TOTAL O+ 1+ TORAL O+ £+ TOTAL O+ 1+ TOTAL
FORK LENGTH
[ty
16-40 g I T e S R L e S e e S S R S B
41-45 o w e Ll e i S e g e RS e e S e S S e
4650 IR R R e SRR S e SRR SORTAEE A TR S R S
51-55 TR T N RS L e SR VRN By AR B R e S, R SRS
56-b0 b ke By lgd ot & e madhe R e G Wb R
b1-5 S S N e B R R R S B SR U S R - e e S URE
b-70 AR B ONE G St O B SRR el S e R T SIS R B Teod SR B R
7175 ¢ AR WLl e B ok Ay ke el B R R T T il
76-80 R el R i en R S e R e W Py TR U
B1-65 e S G R e s T SRS R T A et S R AR BT e e S o
B4-90 Sl Al e IR e S TSR St e e T e g e G o TR S e
§1-95 = | 1 = 2 2 = | i - - - - - = - - - - - - 0 4 4
96~ 100 il TS TR SN Y P SN R e e JL - R S S M L A B NSl
101-105 I N Y S S L DY e R T Ry e s TR
106110 e et e L B e R B |, T PN R TN o [ A
11115 SRS R R e e e v e SRR e el i ug vago (R
16-120 T T e e T e s WSt e MR
TOTAL 3 L) 71 pit] 17 109 15 2 1 | 14 24 13 12 al 23 [ ai 13 0 U 3 I 5 N 11

¥ OCCASIONAL DISCREFANCY IN COLUMN ADDITION DUE TO SCALE REGENERATION,

-E‘g_



APFENDIY 7c. LENGTH FREQUENCY DISTRIBUTION BY ABE (d+ AND 1+} OF COHO .llJ'l.FEIIILEE HINNOW TRAFFED IN NORTH BOISE CREE, AUGUST-NOVEHBER 1980.3

DATE Al & AUG 14 UG Z0 SEF 3 SEF 11 SEF 23
HGE: 0+ 1+ TOTAL 0+ 1+ TOTAL 04 I+ TOTAL O+ 1+ TOTAL 0+ 1+ TOTAL 0+ I+ TOTAL

FORE LENGTH (HH)

= - - - - 1 - - - - - = = o -

§1-45 e e WL i e R e Dl ol Sl SRR
16-50 SR R SRS ov B ST St AR R R R S S A B
51-53 5 = = 3 - 3 4 7 i 9 = ) 8 = B q e q
5b-bi TR R R AR e e S il S S R e D
81-63 SH S oNRSEE R N R Tue o SRR BN SRR S R e otk gl
b-10 AR I o AR RRE R R e, R -G SSRGSk T AR
71-75 Rl LM Sl T e . W T b e
76-80 o il AR e gt TR s LB R R T e TR R S R
B1-65 s SR g aRs (WG INDHERERE (BT S DAY SRS R e SR B Sl R
Bb-50 A % G e e e e SRt i g e G
H-93 = 1 1 & 1 | = i i = = = = i 1 = - 5
5b-100 2 dne o AURa s o AT o g B Soaty bl & R 2 i B R Rkl el B
101-105 e s e e e
106-110 = a i = 5 3 = = = & = = 5 = = - =
1i-113 = - — = z - = z - - g = = = = = = E
H1g-120 O ey T g YR R e 1T s T T e el S T
TOTAL Tiotellatondih v Fos wilhior b0y Slaenirds sl s 1wl oB% cedl’ 1ad) . goadBen D0y, M B0

¢ OCCASIOWAL DISCREPAMCY I COLUMN ADDITION DUE TO SCALE REGENERATIGH. CONT INUED

_bg_



APPENDIX 7c. [CON'TH,

DATE ocT 1 0cT 15 ocT 22 MOV 19 TaTaL
HBE 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ i+ TOTAL 0+ I+ TOTAL 0+ 1+ TOTAL

Jb-40 z = 2 = = = = = = = 2 = 0 0 l
41-43 i % = | = 2 = 8 - = - % il 0 M
4b-30 2 = 2 § = § 3 = 4 i " = 33 1 L]
91-35 b = ) 12 = 12 1 = 7 1 = i a7 0 &2
db-b0 B = 11 3 = 5 11 o 11 1 i 2 1] 2 59
b1-83 3 i ] b 1 B # 9 3 1 L] 30 17 L]
bb-70 i = 2 3 & 3 L l ] 2 3 1 12 Ry | 48
71-13 > = 3 2 " i 2 2 4 1 3 4 [} b2 ] 49
Th-80 = 3 3 & a 3 & 3 3 | B q 3 45 b1
B1-83 = & [ = - = o 3 b " 1 8 1 1 37
Bb-50 = 1 1 s 1 v = 1 1 = L] 6] ] 14 19
§1-95 = - | = i 2 = - | = ] i 0 10 13
Fh-100 = 7 1 = o = o - = = 3 3 0 b !
101-103 = = - = = " = = = = i 2 0 3 3
104-110 o = = = = = = = = = ® = ] 0 i
1i1-113 ” = £ - e = = " 5 = o = 0 0 H
116-120 2 = = & B . - - = E 2 0 u 0
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APFENDIY Ba. TRAPFING EFFORT ANL CATCH RESULTS FOR SLOUGH CREER, 1979 AND 1980,

SAMFLE RESULTS

YEAR IATE NO.  HOURS COHD CATCH e o e ESTIHATED
TRAPS BET  mremsswmmnmg see e e ABE 1 HARKED HEAk CATCH PER TRAP
HARKED UWMARKED  TOTAL 0+ 1+ 0+ I+  TOTAL  ABE &+  ABE 1+
1979 Mg 2 4 24 = 1%4 196 9 4 0.00 0.00  4%.00  20.5%  28.41
HUG 14 L fie i 131 131 1 a1 0.00 .00 L7 1846 1029
SEP 7 2 12 = 126 128 18 2b 0.00 .00 &L BT LY
SEF 13 ) 12 = 4 IL 18 Py 0.00 0.00 3700 1665 20.3
DET 5 3 10 14 131 145 13 13 0.00 0,00 48,37 1447 3.bb
0cT 1 2 i) 114 il 135 42 5 80,95 l00.00  70.50 9.2 B.24
OCT 20 2 12 152 113 263 H 8 5484 10000 132,50 105.32 2.1B
NOV 14 2 9 20 i i 14 I WM bhET 2200 .01 1.6%
TOTAL = = Jog bibi) ol 200 100 &1.47#¢ 93758+ Gb. 47 1.6 18.82
1580 HUG & z b L e 122 18 20 6,00 2500 4&l.00 28.89 LU
AlG 14 2 b 19 ik g L 17 0.00 17.45 154,00 100.37  35.43
AUg 20 Z g Fi] 169 214 3t 17 000  35.2% WOT.00  AR.10 3190
SEF 4 2 n 19 114 135 18 28 0.0 3214 47.50 1641 41.09
SEF 11 ) Fi 15 134 ity 2 4] 0.00 29.43 830 3677 4153
SEF 23 2 i b b4 10 2 17 51 TR . S 7| 5| S [
ocT 7 i 4 b2 72 134 n J 13,14 BO.00  &7.00 §9.21 .79
OCT 15 | L K] 24 41 28 I - T T S | S P I 1 4 3,23
OCcT 22 2 18 40 5 93 33 122 By W 5L 2,13
NOV 13 2 18 dgie b b 78 21 2beo ATghd . ANEL.. AR0 ZLEY. 2]
TOTAL = - 281 1107 1768 74 178 0.008 26.19¢  69.40 4207 20,13

21.874x 15, 00+#

¢ PRIOR TO FIRST RELEASE GF CWT'S THAT YEAK.
i AFTEK FIRST KEoLWSE GF CW1S5 THAT YEAK,

-Lg.—



APFENDIX Bb. LENGTH FREGUEMCY DISTRIBUTION BY AGE (0+ AND 1+1 OF COHD JUVEMILES WINNOW TRAFFED IN SLOUGH CREEK, AUGUST TO WDVEMBER 1979,

ABE: o+ i+ TOTAL ot 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL 0t 1+ TOTAL (i I+ TOTAL

FORK LEMGTH (HH)

al-35 12 12 4 = 1 7 | £ z 1 = 1

LI ¥ I - - B 2V R S R |
I
I B LA =R g LA o
1

I Gl F=d Bd &= 1
| o= il £O D = O~ LA |
i

[ T e R |
i
By
I T B — B - =y . Y Bl

[RRC o T . - - - T T - S S S |
| feed = CO ORI LA LA P Kl e
R |
I o= b B 0 R = |
—
O T X I . e & - O |
I
| md fad B o O L0 =D D B B3 )

91-95 i - R - - - o
9b-10 SRR S : - A
101-105 - - - - - - - - - - - - - - - - - .

106-110 e B A e O Iy s (R ot o S o B T ol e
11-115 A R R T i o e
16-120 TR, S e R R TR TR e AL s e A e

# (CCASIOWAL DISCREPANCY [N COLUMN AGDITION DUE TO SCALE REGENERATION, COMTIHUED

-89.-



AFFENDIY Bb. (CONT D).

DATE OcT 20 OCT 28 OV 14 TOTAL
RBE 0+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TOTAL i+ 1+ TOTAL

FORK LENGTH (MH)

Jh-40 5 = = = = = 3 = 3 3 0 3
41-45 ] = b = % i B = 10 23 0 28
35-50 14 = 14 3 - 3 20 = 2 L8 o 69
al=33 3 = ] 3 = L 4 = 4 b 0 £1
Jb- bl 3 = B B = 8 4 | 3 3 l b1
b1-63 3 b 3 4 5 i | 1 z V) ) L
bb-T ? = i b 1 1 = | 1 2 i 4h
11-75 s 2 3 I = 3 = o = ? §0 30
Th-E0 1 3 a 2 i & = = 4 3 4B &0
a1-85 53 i i 1 ! i = = = | 3 30
B&-%0 = | 1 = 7 7 = = 5 0 13 7
§1-93 = 2 1 = 2 2 = = = 0 3 7
Bh-100 = 1 1 z | 1 = i # 0 2 2
101-105 o = = G = 1 . = = 0 0 |
1og-110 2 e > = 2 | = = = 0 Z 1
111-115 = = = - - = = - - i 0 0
11h-120 = 2 = = = = = = = i 0 0



RFPENDIN Bc. LEMGTH FREQUENCY DISTRIBUTION BY AGE (0+ AMD 1+) OF COHD JUVEWILES MINNOW TRAFPED IN SLOUGH CREEK, RUGUST-NOVENEER 1980.+

DATE: AilG & AlG 14 AUG 20 SEF 4 SEF 11 SEF 23
#BE: 0+ 1+ TOTAL o+ 1+ TOTAL 0+ I+ TOTAL O+ 1+ TOTAL 0+ 1+ TOTAL 0+ 1+ TaTAL

k.o
(=
-y
=

1

i

1

- 3 4 l Z = & = = = - z = 2
41-43 5 & a 1 a B 3 & 3 = = E 1 = | L = §
46-50 b = 3 B = B ¥ e 1 d = 1 p) = P, 2 = Z
5§1-55 3 - 3 ) g ] 14 = 14 1 3 7 B = § 14 = 14
Gb-&0 3 1 4 3 - 3 3 - 3 b 3 b 10 E 10 11 = 11
41-45 = 3 | 1 2 3 l i 2 = 1 2 > | 1 | 5 l
bb-T0 = B 12 " 4 4 = 3 3 z B b | 3 b = 1 1
T1-73 = [ 1 & b b e B 8 = 1 1 = 11 14 = 1 B
T6-80 = 2 7 = b i 5 ] 6] . b 7 = ) 1 S i 4
Bl-85 = = = = ; o 5 | = 2 ¢ 5 3 3 i L] )
Bb-0 = = = = & 22 3 = = - = z = E = = 1 1
§1-93 % = = = S = = = = = = = = = =

F5-100 e -~ = = = = = # % % % i £ = - r = =
101-1403 = = = F = = # = " " i = = = = = = e
10&-110 & = = : - 2 = = = o = = B = g = = =
1HH-115 i 5 i 3 o i = D 3 j ¥ = v # % = = =
116-120 - = = & = = 3 < = 3 = = = 5 7 2 = =
TOTAL 1 20 | 32 17 * 50 3 17 =11] e 28 a0 2l 21 1] 12 17 ab

# OCCASIOMAL DISCREFANCY IN COLUMM ADDITION DUE TOD SCALE REGEMERATION. CONTIHUED

-OL..



AFPENDIX Bc. (CON'T).
DATE:
AIBE: 0+

I o a3 =

14
1]

| i B3 ) =

-

| o e e L P s =)

—

BoPd el Bl e ds e D D BRI B3

Th-30 &
41-45 1
46-50 12
al-353 10
Sb-80 7
b1-45 L
bb-710 1
=1 2
16-80 -
B1-85 P
Bo-90 =
?1-95 =
Fo-100 =
101-1403 -
106-110 5
1H1-113 =
116-120 =
TOTAL bl:]

GCT 13
0+ 1+ TOTAL
i - 11
12 - 12
3 - L]
- - i
? 3 3
- 1 3
- i !
- i 2
- | 2
i) ] i3

NOv 19
1+ TOTAL
= J
= b
3 10
J 10
I i
i 11
2 )
l I
2 )
1 i
b a0

TOTAL
0+ I+ TOTAL
§ 0 b
2b i 2%
6% 0 73
70 0 92
a7 ] bb
13 14 12
3 M 44
I L) L]
l ) i
] 14 b
0 5 7
0 1 l
0 L] a
0 0 i
0 0 0
0 0 0
i 0 0
! 118 4Bl

_-'[L_



e

RFFENDIY 92, HEAN DAILY WATER TENPERATURES IN
THE UPFER PITT RIVER A7 THE LOWER BRILGE CROS51
i4 KN UPSTREAR:, SEPTEMBER - NOVEMBER 1979 AND

1764,

TEMP (L) TEMP ([}

DATE 1979 1980 DATE 197% 1938

BER- 3 = 13 ¢ MWI.3 8.7 1.8
4 - 1h4 6 ot | 2.9
3 - 188 i 9.2 8.9
b - .3 8 7.2 9.7
7 = 1S 3 9.8 8,7
B - .3 i@ .8 8.1
§ = 13 11 8.8 =
ig - M3 i B.7 -
il 7.8 1.4 3 B.o  H.2
12 52 WY 14 By 1.9
3 9.3 w 15 B.7 T.§
14 9.4 8.4 la B il
15 9.5 1.1 17 g2 Wi
ib 2.5 1.1 18 L7 B3
17 8.4 9.4 19 Le B3
if 9.4 9.8 2 TEL A
i9 7.5 9.4 21 7.8 3.p
8 5.8 9.4 2z 1.7 &
il .2 9.3 23 g.8 =
2 9.1 1.8 14 1.9 -
23 Taes e 3 B.2 3
L] - 8.4 it B.2 =
25 5.7, %4 17 g.1 =
2b T2 Ly | g.8 =
i) B.8 1Rl il 7.9 -
28 B.7 9.8 38 1.B =
2% =~ F8 3l 7.8 *
3 = el WOV 1 = =

ct | %1 9.8 2 7.8 =
2 B 93 3 1.9 =
3 B.8 9.4 15 4.8 =
4 B.7 1B.2




ST

=

AFFEMDIX 9b. MEAN DAILY WATER TEMPERATURES IN NORTM BOISE CREEK, AUBLS
HOVEMBER 1979 AND 19B8.

TEMP IC} TEMR IC) TEMP (C
DAt 1979 1960 DATE 1979 1988 DATE 1979 1988
Ale 8 = TR SEF 3 168 i1 0cT 13 e . 34
7 SRR i@ 1.8 1.8 1y 182 I3
8 = A2 I 8.6 12 15 184 1.5
q - 2. 18.% 1.3 15 28 1.1
18 o 3 - O 1 i7 g 1.0
i = 13.% 14 = 2.8 18 Tofy Ao
12 R I = 13 i9 £.8 8.7
13 = 3.4 18 = 18.% 28 - -
14 = 19 i T e 2l = BT
13 — S 18 128 18.2 2 ]
1& = 12.4 By st 9.6 23 - A8
17 S Mg 122 8.5 24 T 3.5
! A 21 12.4 4.3 o] T B.2
19 = I 2 1i.a 8.9 2h J& L3
i = 124 Z 155 .3 a7 .4 7.4
2l = 2.1 2 1.8 1835 28 6.8 Tb
n A g It 102 o k.4 8.3
23 = 12,4 % H.B 1B i b.4 B8
4 I Z 18.4 1i.2 b | e B
g = gz 2 3.8 L1 NOV | = g7
Pl = 1.7 9 B2 189 2 & Rl
i = 11.5 o 3 ke 3 = 48,1
28 = 114 ocy | Tl vl 8 4 = H.H
29 = = 2 - T 3 = B.7
bt'] E = 3 7.7 189 - E T
3l -~ 1.8 i = 115 i IR
SER 1 | 3 = 112 8 = gt
) - A3 TR - T 5 = &l
3 - ihb 1 s 1l ia =l
4 - 8 = L3 it = 4.8
3 = 1.3 9 = b 12 e
b = 1.8 1@ %l L4 3.8 s
AR e R 11 =
8 .2 IS i k2 .0
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APPEMBIY 9c. MEAN DAILY WATER TEMPERATURES IN SLOUSH CRESK, AUSUST -
NOVEMBER, 1979 AND 1588,

== ===z===s s==z=xz X s=sss=ss szssasssss
P

TEMP I} TEMP- (L) TEMF (L}
DATE 1¥7% {948 DATE 1979 1988 DRTE 1979 (%32
Aig &5 = 4R 5EF 9 - a2 ocT 13 g2 9.5
7 S i? - |a,8 14 9.2 g.7
g - 2.4 il 8.5 9.9 15 5.8 B3
g - 12,8 i2 9.6 0.5 18 B.7 B.2
18 el i3 4.8 ide i - B
i1 - 12,8 14 1.5 8.8 18 b BT
12 = R 15 8.5 (9.9 19 = 3.9
13 - 2.3 s WEF .3 b g.8 8.9
14 el P i7 8.8 10.4 21 - 9.5
15 - 1.4 18 - 9.9 2 £ B
18 - 1l.8 B | 23 2 1.8
7 ol 55 pl ig.8 18.8 | .8 6.8
id i 2! 9.5 1a.5 25 = B.5
19 - 1.7 22 - 1.3 26 L S
i = T 23 - if.4 27 i
. | = 1.7 2 - .3 8 it 8.2
2 - 1.8 200108 18,5 Py 8.3 8.4
3 - 1.8 b = 3.4 I8 - 8.4
24 el 2 - |83 3l = 4,5
2 - 1.9 i = .4 HOY i w g
2 - 11.4 29 8.3 i1.9 i = 9.5
21 = 114 3 858 1.7 i 5 5 57
28 = R DCT- S1° 1he3 YePL.3 i - 9.3
Z - 1.8 2 .4 iB.9 5 5 91
3 ] 1 3 87 1 & - 9.3
3 - ii.4 4 8.7 1B.9 7 - 9.3
GEP 1 = 1.3 5 9.5 8.7 g - in.g
3 =il 8 8.7 18.5 q - A.8
3 - 111 7 9.7 I3 18 = g.4
3 - L,k g - @2 11 =
3 = 1.0 7 g7 9.3 {2 = g
b = 1.8 ig e 9.3 L4 5.8 -
i) = bl 11 BiE R
8 = 0.7 12 |
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APPENZIN 9d. MEAN DAILY WATER TEMPERATURES IN BLUE
CREEX, AUGUST 14 - OCTOBER 29, 1988.

TEMP TEHP TEMP
DATE il DATE iCi DATE {L}
AlE 14 13.8 SEP & 13. Ser 2 i8.8
15 124 7 2.8 B 184
e 12.3 | T | 2.7
7 g T 118 2 =
1 R : i@ il.8 3 =
19 1.8 i1 11.8 4 =
.l S 12 g g -
21 12.3 T ] =
o 128 4 1z 7 -
3 12.3 15 12.8 g =
24 ii.8 16 2.8 g =
L 17 1.8 i8 =
2 18.8 18 11:3 1 -
7 Il 19 8.4 12 ?
] 8.2 an 9.8 13 =
2 7.8 21 9.3 14 -
I8 9.6 22 5.3 15 7.2
3 18.3 3 9.5 16 é.8
S8EF 1 7 28 183 17 7.2
2 14 25 18.0 8 8.2
I 185 6 1.7 19 B.5
i 1.8 T | 8 8.4
I 7| e
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APPENDIX 9e. MEAN WEEKLY WATER TEMPERATURES IN CORBOLD CREEX, 1951-1987, 1979 AND
1989, ¢

dn O B e B3 O -0 -3 )

TEMPERATURE (C} TENPERATIRE (D)

REEE 1 e T ——

ENDINg 1961-47 1979 |938 ENDING 1961-67 1979 1989

dafl 7 LB &4 b JuLy 7 8.2 = =

14 gl Ayl i 4.3 & =

i L3 eeg 7 Zl g.4 = =

2 L L . g 7.8 = =

FEE 4 iy R [ G - AE 4 9.3 - -

i1 L SR B 3 8.1 = =

18 ¥ Ll K 18 8.1 = =

¥ Lo DR R0 R 25 9.7 - -
HaR 3 Li L& A SEFT 1 7.8 =

18 dul 22T 3N B 8.9 S

) R T 15 .7 &I B

24 Ly 3 30 a2 B.d F.& B

il T | 9 ;S S

APR 7 £4 41 Kl ki 4 Bl Bade

i4 LB b Lk 13 SO L T

3! B 3 ol 8 ol T vl

i 54 S0 A a7 R s R

MAY 3 5.3 5.4 bk NIV 3 S

12 LB 3.4 .7 18 5.8 S8 T4

19 P a3 i 5% 4.2 43

i b2 &3 bB 24 L8 45 4%

JUNE 2 b 63 DeC *i ¥ 34 39

g 8.7 = E g .1 i L4

1. 7.1 ) i i < R T

23 1.4 = = i R T S

38 T = * Fi L8 &4 L5

+ FROW IPSFC RECORDS
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AFFENDIZ 1B, HEAN WEEKLY WATER TEMPERATURES (L) IN THE UPFER PITT RIVER, NORTH BOISE CREEX, SLOUSH CRezh

CORBOLD CREEK AND BLUE CREEX, SEPTEMBER - NOVENBER 1%7% AND 198Q.

UPPER PITT N BOISE SLOUGH EORBOLD

WEEK RIVER CREEK CREEK CREEK#
ENB NG m=SRPEo=ill 2 meeeeid imeman e S -
1979 15788 1979 1984 1979 1928 1979 1988

SEP 8§ = 187 = . 11,3 G | i)
4 | 0.8  1l.7 8.7 8.3 9.3 A.9

n .3 9.4 121 - 9.7 8.7 18.4 7.6 B.b
29 9.1 9.9 18.8 1R.7 %.6 18.8 8.7 3

1 - 8.9 4.4 18.8  iB.7 5.3 1d PR
13 8.9 8.9 18.1 2 g.8 9.8 g.6 B.3

z 8.2 8.2 g.7 1.8 9.8 B.& 1.6 T3

27 8.8 = .4 T.4 8.8 8.4 8.3  b.8
MOV 3 7 o £.7 B3 8.6 B.B 6.1 7.4

+ FROM IPSFC RECORDS.
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APRENDIY L1, MEAM DAILY BTAFF BUASE READINBS AT UPPER FITT RIVER BRIDSE AND LOWER NORTH BOISE CREEK, AUSUST - &0vEM3g2
1979 AkD L1930,

UPPER PITT RIVER NGRTH BOISE CAEEE
BAUBE (R BAUBE H) GAUGE M} BAUBE (M BrUGE M
DARTE. 1979 1368 DATE 1979 1998 BATE 1979 1989 DATE 1979 1783 DATE 1375 158d

fiug 3t S SEFZT 1.9 I oéT 3@ 1L.71 = SEF 4 - 4. 8ET-3 1.28 2.z
i4 == 15 1,99 2.4b 3l 1.3% = ] - = B .28 .21
a8 =l ET" ! .77 2l MOY¥ 1 148 - & = W12 o815 LN
3 = 1 2 l.82 1.82 2 1.43 5 7 = B.2% g 2.3 &.:d

SER *2 = 4K 3 1.08 - 14 1,14 5 8 = W1k 7 817 i
B = il & 1.37 TERE ? 5 = i 418 8.3
4 =[5 7 1.5 Hao it = B8 b wly #i2
A T & L7l T i 834 R.e9 iZ 17 9.a1
8 L LI 7 L.eB 171 2 8.3 7 I3 B.le d.34
T L2 L.B4 B lL.bs LT3 28 AT Iy 4,7 -
g ol 7 1,64 149 4 B.I7 = I f.13 8.2
g - l.ad 1 R e 15 bdb i & .38 2.1
i .38 1.3 1L ek I.36 b .18 = 17 823 d.i4
i1 Z.86 libd 12 166 1.6% iT B8 = 18 2.3 .
i2 .M L3 13 t.64 1.83 i 83 - 19 2.2 .12
13 1.%2 L3532 4 1.7 = 19 8.3 8.13 B 2.24 B.43
4 L3 L.l 15 i.96 1.3l A L A% 2 2 .3
i3 I8 1.58 16 152 1.25 8.2 A4 i e B P
h 2.2 = 17 L6 1.22 2 .21 4E 3 L7 =
17 1.B8 - 18 .52 = 3 418 Al 4 43l =
18 178 = 19 L4 L7 4 &19 = i gy o
19 1,99 1.4 8 .41 LAl & LB A1
B 1.9 a2 21 135 1. b .19 Al
2 1.9 1.9 2 LM = a7 .31 8.1
2 .76 l.&3 o LB = 28 838 B.43
4 LIS LE 4 L18 = 2% 8.2 1.3
A LTS b 2§ = 8 B32 2.38
& 173 1:3% b 3.58 = ET ! 8.27 B39
# L7F 1.3 27 L% - i & -

& LI l.it 8 2,19 = 3 B3 =
A 219 L7 29 1.Bb = 4 B8 2

+ gAUGE DESTROYED.



