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ABSTRACT



Sumer -run st eel head (Oncorhychus nykiss) returning to the Skeena River
system were radi o-tagged to determ ne their rates of novenent through
comercial salnon fisheries near the river nouth. The run timng of

i ndi vi dual spawni ng popul ati ons was al so investigated as were riverine
m grations through sport fisheries on the mainstem Skeena. Steel head
(n=140) were collected using a conmerci al seine vessel and either

radi o-tagged (n=55) or spaghetti tagged (n=80). Radi o-tagged steel head
were nonitored fromaircraft or wwth stationary receivers as they
entered freshwater. Additional data were obtained by exam ning the
date and | ocation of capture of tagged fish intercepted by the
commercial fleet. The net rate of travel (km day) towards the Skeena
Ri ver was calculated fromthe tinmes and di stances between taggi ng and
recapture |locations. Only 39 (70.9% of total) radio-tagged steel head
were eventual |y accounted for of which 6 were reported caught in the
commercial fishery. The average rate of travel from points of tagging
to the river was approximtely 8 knfday. It was estinmated that

st eel head took 12 days to migrate through the entire commercial fishing
area. Travel through the river nouth where the highest gillnet catches
of steel head occur, took 2 — 3 days. Rates of novenent in the Skeena
mai nstem averaged 10.4 kniday for the area downstream of the Zynoetz

Ri ver, and 20.2 knfday between the Zynoetz R ver and Bul kl ey Ri ver.

I ndi vidual fish travelled as quickly as 32.0 kmday in the upper Skeena
Ri ver beyond its confluence with the Bulkley. The study failed to
outline differences in the run timng of separate stocks wthin the
Skeena River drainage, |largely because of limted sanple sizes and the
fact nearly all radio tags were di sbursed over a two day peri od.
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| NTRODUCTI ON

The Skeena River system provides sone of the world s finest
angling for wild, sumer run steel head trout (Oncorhnchus nykiss)
(Narver 1969, Billings 1989). However, returns of these fish are



severely affected by gillnet and seine fisheries in and near the nouth
of the Skeena (Oguss and Andrew 1977, Oguss and Evans 1978, Cox- Rogers
1985). Steel head catches occur incidentally in these fisheries as a
result of run timng overlaps with target stocks of sockeye (0. nerka)
and pink (0. gorbuscha) sal non on which the commercial fishery focuses.
The probl em of steel head interceptions in these fisheries has been
reviewed by the Mnistry of Environment (MO E.) and the Departnent of
Fi sheries and Cceans (D.F.O) since the md-1970's. Mdels to assess
i npacts of the commercial fishery and test alternate harvesting
strat egi es have been devel oped (Lapoint and Staley 1987) but require
i nformati on on steel head novenents to function effectively. The
mgration rate of steel head through the comercial fishery is a key
vari able in devel opi ng nodels and alternative harvest strategies.
Further conplications in stock nmanagenent and nodel |l i ng have
ari sen because steel head associated with each tributary may arrive at
the Skeena River nouth at distinctly different tinmes. Variations in the
dates of arrival to the Skeena by stocks destined for individual
tributaries were exam ned by radio-tagging adult steelhead in the
Skeena Ri ver mai nstem near tidewater (Lough unpublished MS. 1981).
Cox- Rogers (1985) also investigated run timng by exam ning the scale
patterns of each stock. However, stock-specific dates of entry were not
wel | defined by either study.
Accordingly, radio telenmetry and spaghetti-taggi ng studies were
conducted during 1988 by MO E. in cooperation with D.F. O The
obj ecti ves were:
1. to determine rates of novenent of adult steel head through the
comercial fishery toward the nmouth of the Skeena River, and
2. to assess differences in dates of entry into the Skeena River
by steel head stocks mgrating to individual tributaries (“run
timng”).
A secondary objective was to study the rates of novenent of adult
steel head as they mgrated up the Skeena Ri ver nainstem

METHODS
STUDY AREA AND THE FI SHERI ES

The Skeena River, situated in west central British Colunbia, is
one of the |l argest drainages on the Pacific coast of North Anerica.
Oiginating in the Skeena Muuntains, this systemfl ows approxi mately
530 km sout h-west before reaching the Pacific Ocean near Prince Rupert
(Fig. 1). Major tributaries include the Babine, Bulkley-Morice,



Ki spi ox, Sustut and Zynoetz Rivers. Many tributaries of the Skeena

Ri ver are glacial in origin, resulting in high, turbid conditions

t hroughout rmuch of the spring and sumer. Autumm hydrographs are
characterized by at | east one high water resulting fromrain on snow.
The drai nage area and sone tributaries were previously described by
Narver (1969), Wately (1977) and Whately et al (1978).

Canadi an commerci al seine and gillnet fisheries targeting on
Skeena River sal non stocks (M| ne 1955) operate during July and August
al ong the coast fromthe Al askan border south to Ogden Channel wthin
D.F.O Statistical Areas 3, 4 and 5 (Fig. 2). The mgjority of fishing
and steel head catches occur in Area 4 and in particular at the nouth of
t he Skeena, within Subareas 4-12 and 4-15 (D.F. O, data on file). The
gillnet fleet normally concentrates within these inner subareas.
Haysport presently marks the furthest inland point of operations by the
commercial fleet. Agillnet ‘test fishery at Tyee, approximtely 6 km
up the Skeena River from Haysport has been operated by D.F. O since the
m d- 1950's to estimte nunbers of fish escaping the commercial fleet
(Jantz et al. 1987).

Sport fisheries are well devel oped and increasing in popularity on
t he Skeena system Hi ghest use takes place on the Bul kley, |ower
Morice, Kispiox and Zynoetz Rivers, where better road access is found.
Angling on the mainstem Skeena, particularly downstream of the Zynoetz
has al so expanded vastly over the past 10 years (Billings 1989).
Qui di ng of anglers and tourism associated with the sport fishery are
inportant to the econom es of Terrace, Hazelton, Smthers, Houston and
ot her settlenents in the drainage.

Native Indians in the Skeena Valley operate net and gaff fisheries
for both steel head and sal non. Netting is concentrated on the Skeena
itself near Kitwanga, Kitseguecla and Hazelton, while gaffing is
confined to Moricetown on the Bulkley River(Fig. 1). Agillnet fishery
al so occurs at the river nouth just prior to the comercial fishing
season and has been increasing in intensity in recent years. These
fisheries are poorly understood but have been described in part by
Morrell et al. (unpublished MS. 1985) and Lough (unpublished M S.
1988).
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Figure 1. Map of the Skeena Ri ver system showi ng the B.C. coast and
| nportant geographic reference points (*denotes stationary scanner
| ocations used in the present study).



Brundige
inlet

Zayas »

Baron Is.
. 3 Dunira ls. g
N S
4-1 S A Menviiie &
- : elvilie
Of ) 3
0,°~o P
Taoo Nob ‘.“09 | ,
roup * o . FRINVE RUT'ET .
4-13 »
D7 e <
¢® -9

54°* —

Kilometres

i
131°wW

130*w
Figure 2. D.F.O Statistical Areas 3, 4 and 5 and their positions

relative to inportant geographic reference points and the inner
boundary of the conmmercial fishery at Haysport on the | ower Skeena
Ri ver.

FI SH COLLECTI ON AND TAGGE NG

Fish were obtained with a |icensed comrerci al seine vessel using
conventi onal

gear and nmet hods (Qui nn???? See Ward????). Seining was



undertaken in Areas 3 and 5 at | ocations nearest the Skeena nouth and
on the outer boundaries of Area 4 (Fig. 2). Seining | ocations were
generally chosen by the vessel operator and were nost often | ocated at
traditional beach tie-offs (i.e. points of land to which one end of the
net is tied during seining operations). A total of 23 different seine
sites within 6 general geographic areas were used (Table 1). Distances
over water fromthese sites to the inner boundary of the comrerci al
fishery at the Skeena nouth (Haysport) ranged between 20 and 100 km

G eatest sanpling effort occurred in Area 4, particularly al ong
the north side of Porcher Island, fromAlice Island through Edye
Passage and west to Rod Island (Table 2). Fishing | ocations changed as
experience inproved estimation of where the best steel head catches
m ght occur. However seine sites were also selected on the basis of
weat her conditions; south easterly winds forced nuch fishing effort to
sheltered areas such as the north side of Dundas Island, particularly
during the early stages of the project.

A total of 140 steel head were | anded over the course of the
project for an average of 1.6 fish per set (Tables 2, 3). “Beach” sets,
in which one end of the net is fixed to shore while the other is towed
by the vessel, were nost conmonly applied and yielded the nearly all of
the catch. Sets in which the net was not fixed to shore (“open” sets)
were al so capabl e of produci ng steel head but were used | ess frequently
since the charter vessel operator felt they were | ess effective.

Alt hough steel head were present in catches fromJuly 21 to
Septenber 1, a dramatic peak occurred on August 4 and 5 (Table 3).

Cat ches took place in all six general geographic areas except the

nort hwest side of Stephens |Island where none were observed in 13 sets.
The north side of Porcher Island produced nost of the catch; 109 (77.9%
of project total) steel head were taken in that area. The vast mgjority
of the catch on north Porcher and for the project as a whole occurred
during August 4 and 5 when 84 steel head were | anded. During that two
day period, as nmany as 43 steel head were caught in one set while the
average catch per set was 9. 3.

The seine net was pursed and held along side the vessel in a
confined bag after each set. The catch could usually be inspected
Wi thout injury under these conditions. Depending on the extent of the
catch and whether or not the fish were to be retained, either estimates
or exact counts of each species were noted.



TABLE 1. Locations of seine sites used for the capture of steelhead in
studies of their novenents to and in the Skeena River.

Geogr aphi c Sei ne D.F. O Di stance to
Locati on Sites Subar ea Haysport (km?
N. Side Dundas Isl. Boat Har bour 3-1 100.0
Wiite Is. 3-1 97.5
Goose Bay 3-1 95.0
Brundi ge 3-1 92.5
S. Holiday Is. 3-2 87.0
Port Sinpson Elliot(“Eli”)Pt. 3-7,8 95.0
N. Hogan Is. 3-7 89.0
Maskel yne Is. 3-3,4 86.0
Hai da Bay 3-4 85.0
Birnie Is. 3-4 82.5
Hudson Bay Passage Prince Leboo Is. 4-1 80.0
N. W side Stephens Isl. Bell Pass Is.7 4-13 76.0
Bel |l Pass is.37 4-13 72.5
Chi na Is. 4-2 57.5
N. side Porcher 1Isl. Rod Is. 4-2 53.5
Edwi n Pt. 4-2, 4 45.0
CGobl e Pt. 4-9 42.5
Alice Is. 4-9 37.5
Qgden Channel Al pha Bay 5-2 39.5
Swede Bay 5-2 35.0
Qona Pt. 4-12,5-2 28.0
G bson Is. 5-12 7.5
Kennedy 1Is. 4-12 20.0

1. Distances cal cul ated by taking shortest possible neasurenent over
wat er from point of seining to inner boundary of comrercial fishing
area (Haysport).




TABLE 2. Area summary of seining effort and steel head radi o-tagged,
spaghetti -t agged,
telenetry studi es of steel head novenents to and in the Skeena River.

recaptured or

rel eased untagged during radio

St eel head
Seine Sets Radi o Spaghetti Recapture Rel eased Nunber
Locati on Type No. Tagged Tagged O Tag Unt agged Tot al per Set
N. Porcher 1Is. Open 4 13 0 1 0 14 3.5
Beach 30 28 63 1 3 95 3.2
Conbi ned 34 41 63 2 3 109 3.2
N. W St ephens Open 4 0 0 0 0 0 0
I's. Beach 9 0 0 0 0 0 0
Conbi ned 13 0 0 0 0 0 0
N. Dundas |s. Beach 20 7 3 0 0 10 0.5
Hudson Bay Pass Beach 3 0 0 2 0.7
Port Sinmpson Beach 2 3 4 0 0 7 0.7
Qgden Channel Beach 2 2 10 0 0 2 0.7
All Open 8 13 0 1 0 14 1.8
Beach 81 42 80 1 3 126 1.6
Conbi ned 89 55 80 2 3 140 1.6

St eel head were usually renoved fromthe catch with a dip net and

pl aced i medi ately in a water filled plastic tub for tagging.
i nstances where | arger sets were nade,

however,

not all

In

st eel head were

detected before the catch was brailed onto the deck or pulled up over
the stern ranp.

Al'l undanaged fish were tagged and rel eased i medi ately. Tine of
Radi o-tags were inplanted

tagging was noted to the nearest 5 m nutes.
orally into the stomach by nmeans of a thin fiberglass tube through
whi ch the antenna was inserted (Lirette and Hooton 1988).

were left protruding fromthe nouth. Two nunbered spaghetti

then attached at the base of the dorsal
To mnimze potenti al

during any of these procedures.

Since it was uncl ear
tagging, virtually al
transmtters during the early stages of the project.
becane avail able than were required to neet

portions of the

affects on mgration,

how many fish m ght be obtained for
uni nj ured steel head were equi pped with

Ant ennae
tags were
fin and the fork | ength noted.
no anaesthetic was used

r adi o-

As nore fish
radi o-taggi ng objectives,



TABLE 3. Weekly summary of seiner effort and steel head radi o-tagged,
spaghetti-tagged, recaptured or released during radio telenetry studies
of steel head novenents to and in the Skeena River.

St eel head

Nunber Radi o Spaghetti Recapture Released Nunber

Dat e of Sets Tagged Tagged O Tag Unt agged Total per Set
July 15 7 0 0 0 0 0 0.0
July 21-22 11 4 1 0 0 5 0.5
July 28-29 13 6 0 0 0 6 0.5
August 4-5 9 37 43 2 2 84 9.3
August 10-12 16 3 10 0 0 13 0.8
August 18-19 10 2 14 0 0 16 1.6
August 25 6 3 9 0 1 13 2.2
Aug 30-Sept 1 17 0 3 0 0 3 0.2

catch were marked only with a single spaghetti tag. Exceptionally snal
or large fish were sonetines selected preferentially for radio-tagging
to increase the return of information on a nunber of Skeena R ver

st ocks.

EQUI PMENT AND M GRATI ON MONI TORI NG

Transmtters and receivers were supplied by Lotek Engi neering
(Aurora, Ont). Transmitters were encased in resin and coated in
paraffin to formcylindrical packages ranging from18 X 40 mmto 22 X
70 mm Tags were designed for esophageal inplantation and were tapered
toward the posterior end to reduce the chances of regurgitation
(Lirette and Hooton 1988). A 280 mm whi p antennae protruded fromthe
anterior end of the tags. Tags were designed for a m ni num operati onal
life of 11 nonths. A total of 50 transmitters utilizing 25 different
frequenci es between 151. 005 and 151. 245 MHz were enpl oyed. W used two
tags per frequency and distinguished individual tags by differing the
pul se rates (60 vs. 90 pul ses per m nute).

Lot ek SRX 400 recei vers designed for scanning and | ong term data
| oggi ng at unmanned stations were used throughout the study. Radio
signals and their associated pulse rates were interpreted and stored by
these receivers through built-in software and RAM Data were off-| oaded
periodically in the field to a lap top | BM conpati bl e conputer.
Recordi ng stations consisted of an SRX 400 receiver connected to a 12
volt deep cycle battery within a weather proof, canouflaged contai ner.
A four elenent Yagi antenna fixed to alum num conduit and fastened to a
tree top was enpl oyed at each station. A total of six receiver stations
were installed on the Skeena R ver banks between Kw nitsa and the nouth
of the Babine River (Fig.1l).



Data fromfixed stations were supplenmented with aerial nonitoring
using a helicopter (Bell 206) and occasionally a fixed wing aircraft
(Cessna 206). W enployed two SRX 400 receivers to allow the
frequencies to be split and thereby reduce scan tines. A three el enent
Yagi antenna was attached to each receiver during helicopter work,
while an “H configuration was nounted on the strut of the fixed w ng.
Tracki ng from vehicles and boats was undertaken infrequently using
simlar systens. The tines and positions of relocations were marked as
accurately as possible on 1:250 000 nap sheets.

I nformation on recaptures of tagged fish in both the tidal and
inland fisheries was solicited throughout the study. Representatives
fromcomercial, sport and Native fisheries were contacted as well as
the nmedi a. Baseball hats bearing a special |ogo were offered as rewards
to those who turned in tags or reported recaptures and rel eases of
tagged fish

DATA ANALYSI S

Details of radio tagged fish novenent in salt water could not be
obtained due to radio signal attenuation (Solonon and Potter 1988). As
a result, novenents of tagged steel head through the comrercial fishery
could only be assessed fromrecaptures by the fleet, recaptures by the
test fishery at Tyee (Fig. 1), and nonitoring radio tags as they
entered the Skeena River. Net rates of novenent toward the river were
based on the length of tine and shortest possible distance over water
bet ween the points of capture and rel ocation. Mowvenents in the Skeena
Ri ver were anal yzed from 1: 250 000 maps nmarked upstreamin 1 km
i ncrenents, using Haysport as kmO (Fig. 1).

| assessed the run timng of individual steel head stocks by first
examning the late autumm - early winter |ocations of radio-tagged
fish. After determi ning these destinations, | used the site of the test
fishery at Tyee as a standardi zed point to determ ne dates of river
entry. However, since nost radio-tagged steel head were first detected
at a variety of locations other than Tyee (typically upstrean), it was
necessary to back-cal cul ate the dates on which each fish passed by that
point. Rates of travel through the comercial fishery were used in
t hese cal cul ations. For each fish, | divided the distance between Tyee
and the first point of upstreamrelocation by the rate of travel to
estimate the nunber of days it took to mgrate that distance.

This result was then subtracted fromthe date on which the fish was
first rel ocated above Tyee to produce an estimte of the date when it
passed that | ocation.

RESULTS AND DI SCUSSI ON
STEELHEAD CATCH DESCRI PTI ON

O the 140 steel head captured during the study, 55 were radi o-tagged
(Tables 2, 3, 4). Most of the remaining catch was spaghetti-tagged,



with the exception of 3 fish released untagged and 2 recaptures of fish
t hat had been tagged earlier. Al though no steel head appeared to die
during seining or taggi ng operations, one fish hauled aboard with a

| arge catch of sal non was not discovered for several mnutes and likely
did not survive. This fish was returned to the water untagged before
its condition could be assessed.

St eel head | engths ranged from50.0 to 97.0 cm (Table 4). On
average, nmales were slightly longer than fenmal es and radi o-tagged fish
were | onger than those which were spaghetti-tagged. Most steel head were
in very bright condition, with only the occasional nmale show ng slight
i ndi cation of pink on the operculum Several sea |lice (Lepeophtheirus
sp.) were present on nost fish. Marks fromrecent encounters with
gillnets were observed on 8 steel head (5. 7% of catch) and scars of
ot her unknown origin on another 3 fish (2.1%.

STATI ONARY RECORDER PERFORMANCE

Difficulties with the stationary scanners/data | oggers prevented
conpl ete assessnent of the time of entry of radio-tagged fish into the
| ower Skeena River. Problens resulted partially fromlimtations in
the sensitivity of the recording stations relative to the size of
river. At the |owernost scanner (Kwinitsa), the river was well in
excess of 300 macross and up to 4 min depth. Although tests prior to
taggi ng suggested radio tags in the deepest water on the far bank woul d
be detected, followup aerial nonitoring showed that fish occasionally
passed undet ect ed.

A further problemw th the stationary scanners related to their
inability to distinguish and screen signals generated by radi o sources
other than tags. This was not severe until the second week of August,
when very powerful and persistent radio transm ssions across a broad
band of frequencies began on the | ower Skeena River, particularly near
Kwi nitsa. The source of these transm ssions was never determ ned even
after considerable investigation, but it is possible that nearby
hi ghway and/or railway activity may have been involved. This was a
| ar ge enough



TABLE 4. Nunbers and | engths of nale and fenal e steel head radi o-tagged
and spaghetti-tagged in Statistical Areas 3, 4 and 5 during radio
telenetry studi es of Skeena Ri ver stocks, 1988.

Tag Sanpl et Length (cm
Type Si ze Mean St. Error M n Max
MALE Radi o 14 82.3 2.80 55.0 - 97.0
Spaghetti 27 77.1 1.89 55.0 - 92.5
Tot al 41 78.9 1.59 55.0 - 97.0
FEMALE Radi o 37 75.7 1.38 56.0 - 91.5
Spaghetti 46 74.8 1.12 50.0 - 89.0
Tot al 83 75. 2 0. 88 50.0 - 91.5

1. Not all fish were sanpled for |ength, hence sanple sizes are smaller
than the actual nunbers tagged.

problemto elimnate stationary recorders as a tracking option on the
| ower Skeena River through nost of the project. W therefore used
aerial tracking extensively to provide a back up data source.

Recording stations were far nore reliable in upriver |ocations and
were the primary source of data above the outlet of the Zynoetz River
(km 140). In those areas, | believe nbst erroneous records were
generated by interference from passing vehicles and/or boats. MO eave
et al. (1978) found that ignition of outboard notors caused the
greatest electrical interference in their receiving system

SALTWATER MOVEMENTS

Radi o Tag Di sappear ances

Only 39 (70.99% of the 55 steelhead fitted with radio tags were
eventual |y accounted for, either in comercial fishery catches or
upstreamin the Skeena River. Several factors may have been involved in
t he di sappearances of the remaining 16 radi o-tagged fish. Transmtter
regurgitation is fairly common in freshwater (Lirette and Hooton 1986,
Spence unpublished MS. 1981) and has al so been observed with steel head
in saltwater imredi ately after tagging (T. Wlkinson, MOE., WIIlians
Lake, pers. comm). One transmtter mal function was docunented as a
result of an angler recapture of a tagged fish; this tag al nost
certainly failed prior to entering the river. Mywvenent of tags to other
dr ai nages, particularly the Nass R ver (140 kmnorth of the nouth of



t he Skeena River), was a possible cause for the di sappearance of fish
tagged on the northern limts of the study area. Predation may al so
have contributed to tag di sappearances, especially at the nouth of the
Skeena where seals were nunbering in the hundreds were observed during
tracking flights. Al though several tags were turned in by commerci al

fi shernmen some may not have reported tag recoveri es.

Rat es of Movenent

Estimates of the net rate of novenent of radio tags through the
commercial fishery toward the river nouth (Fig. 3) were obtained using
two sources of relocation data. Firstly, all fish initially rel ocated
either below the upper limt of tidal influence on the Skeena (km 54)
or through recaptures in the commercial fishery were anal yzed.
Secondly, only those steel head rel ocated below km 10 or in the
comercial fishery were exam ned.

Data from steel head that were not relocated for the first tine
until they had passed the upper limt of tidal influence (km54) were
excl uded because tagged fish accel erated as they ascended the river.

Al t oget her data fromrel ocations bel ow km 10 were probably nost
accurate because they were salt water in origin, inclusion of data as
far as the upper end of tidal influence (km54) increased the sanple
size from7 to 25.

Using data up to km 54, m nimum and maxi numrates of novenent were
3.7 kmiday and 33.7 kniday respectively. Al though the nean of these
data was 10.3 kmiday this was strongly influenced by two unusual fish
whi ch travel ed in excess of 30 knmlday. The remai nder did not exceed 15
km day and may best describe the typical mgration. These fish noved at
a nean rate of 8.3 knmiday. Data fromfish | ocated bel ow km 10 or in
salt water did not contain “outliers” and averaged 7.5 kniday, with
extrenmes varying between 4.4 and 12.7 km day. Thus, both nethods of
anal ysi s suggested an average net rate of travel of about 8 km day
through the fishery toward the nmouth of the Skeena River.

At an average rate of 8 km day steel head woul d take about 12 days
to travel fromthe top of Dundas |Island, on the outside of the Area 4
fishery, to Haysport. Goble Point (north side Porcher Island) to
Haysport woul d take about 5 days. The 15 to 20 km di stance from out si de
to inside of Subarea 4-15 (the river nouth fishery and main source of
st eel head
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Fig. 3. Net rate of novenent of radio-tagged steel head toward the
Skeena River fromseining sites in DF.O Statistical Areas 3, 4 and 5,
1988.

comercial catch) would require about 2 to 2.5 days. Intensive
commercial gillnetting in Subarea 4-15 would be reflected by poor
catches at the Tyee test fishery about 2 days after the start of the
fishery. Inreality, test fishery catches follow this pattern very
cl osely (Lough unpublished MS. 1981).

The sanple used to calculate rates of novenent in salt water was
limted to only 25 steel head, even with the inclusion of relocation
data up to km54. Further fish could not be included in the analysis
because they were not detected until they had mgrated well beyond km
54. The sanpl e was al so reduced because specific capture |ocation and
tinme data were unavail able for sone saltwater recaptures.

In using relocation data up to km54 to generate a | arger sanple,
| assuned that fish in salt water mgrated at the sane speed as fish in
the tidal zone of the river (kmO- 54). | was able to test this
assunption by conparing the mgration rates of steelhead in the tidal
portion of the Skeena to those fish recaptured by the comrercial fl eet
or rel ocated downstream of km 10. The opportunity for such a conparison
was afforded by a total of 7 fish relocated nore than once within the
area of tidal influence. The rate of travel for those fish averaged 8.1
km day and ranged between -2.6 and 14.0 kmday in conparison, the net
rate of travel for the 7 fish relocated in salt water or downstream of
km 10 averaged 7.5 kniday and ranged between 4.4 and 12.7 kni day.



Al t hough the sanple sizes were snall and the data highly variabl e,
simlarities in the means suggested it was reasonable to include tidal
river relocation data as part of the study of saltwater novenents.

It is inportant to note that 80% of the data fromthe |arger
sanple and 50% fromthe smaller group came fromfish tagged off the
north side of Porcher Island on August 4 and 5.

This concentration in time and space prevented any neani ngful study of
the effects of such factors as tidal conditions or |ocation of tagging
on mgration rates. Mwvenents of sockeye sal non near the nouth of the
Skeena are influenced by tides (G oot et al. 1975) and it would not be
unr easonabl e to suggest steel head exhibit simlar behaviour. The

| ocation of tagging m ght also have affected novenents. For exanpl e,
the progress of Atlantic salnon (Sal no salar) during spawni ng

m grations slows significantly as fish approach the river (Laughton
1989, Heggberget et al. 1988, Westerberg 1982). Since patterns of this
type could not be assessed in the present study, considerably nore
variation in novenent probably exists than has been denonstrat ed.

It was shown clearly on two occasions that steel head sonetines
nove downstream shortly after they enter the Skeena River. In one
i nstance, a steel head |ocated by helicopter 7 kmup the Skeena fromthe
commercial fishing boundary was found dead in a packing plant in Prince
Rupert 3 days later. Another appeared to remain upstream of the
commercial fishing boundary and travelled only a short distance
downstream before resum ng an upstream m gration. Five other simlar
cases have been docunented from taggi ng undertaken at the Tyee test
fishery (MO E., data on file).

Recapt ur es

A total of six radio-tagged steel head were reportedly recaptured
in the coomercial fishery. Al recaptures were by gillnetters, and
showed that the fish had mgrated toward the Skeena River since
taggi ng. Four recaptures took place within Subarea 4-15 near the nouth
of the Skeena, where gillnetting activity was nost intense.

O the six steel head tagged only with spaghetti tags and | ater
caught in the commercial fishery, two were recaptured in Subarea 4-15.
A third fish was caught in Area 4 but information on the subarea was
not documented. One steel head spaghetti-tagged at Birnie |Island was
recaptured 4 days later and 20 kmto northwest in Al askan waters off
Garnet Point. OQther recaptures involved two fish tagged August 4 at
Gobl e Point and then recaptured by the seiner during taggi ng operations
the followng day. O the latter two fish, one was recaptured at the
same | ocation while the other had noved 10 kmto the east.

One radi o-tagged steel head was reportedly recaptured and
subsequently released in the coomercial fishery. This fish appeared to
mgrate nornmally after the encounter and was |l ast |ocated in an
overwintering area in the Mirice R ver. Two radi o-tagged steel head were
al so captured and rel eased by the Tyee test fishery gillnetter but only
one was eventually tracked into the river.



Ef fects of Capture and Taggi ng

The degree to which the stress associated wth capture and taggi ng
m ght affect fish survival or behaviour was a key consideration in the
study. Although nortalities of radio-tagged steel head coul d not be
ruled out, there was evidence to suggest this was unlikely. Mst fish
appeared very strong and healthy follow ng capture, even in
ci rcunst ances where they were haul ed over the stern roller of the
seiner along wth several hundred salnon. In one instance, a steel head
treated in this fashion was | ater recaptured and rel eased by an angl er
on the | ower Skeena, and then caught and rel eased by yet another
fisherman on the Bul kley R ver. Another spaghetti-tagged fish was
recaptured by the seiner the foll ow ng day, released and then again
recaptured and killed by a gillnetter 5 days |ater. Numerous other
recaptures during the project all point to a high probability of
survival follow ng tagging. MC eave et al. described the use of radio
telenetry for studies of Atlantic salnon and reported no ill effects.
Soni ¢ taggi ng of steel head, which is very nuch |ike radi o tagging,
reveal ed no evidence of nortalities as a result of capture and taggi ng
under simlar circunstances (Quinn and Rugerone unpubli shed
M S. 1988).

A clear indication of mgration rates could not be obtained from
fish bearing only spaghetti tags since recaptures were infrequent and
poorly reported. Thus, a conparison with rates of novenent of radio-
tagged fish could not be undertaken to assess the effects of the radio
tag itself. However, sinultaneous tagging and sonic tracking
experinments by Westerberg (1982) showed clearly that the transmtter
per se did not affect Atlantic salnon mgrations. Quinn and Rugerone
(unpublished M'S. 1988) found the inpacts of tagging stress affected
mgrations for only a few mnutes. The effects of stress from handling
and tagging on fish behaviour were therefore unlikely to have been a
significant factor in the present study.

The results suggest that seining offers a neans of fishing
selectively if non-target species such as steel head are rel eased.
However, even those fish hauled over the stern roller were rel eased
nore quickly and treated with considerably nore care than woul d be
expected under standard commercial fishing conditions. Rel easing
steel head from seine catches would only be effective if crews were
extrenely attentive. Very |large catches, such as those typically found
during pink salnmon fisheries, would present difficulties since the fish
are brailed directly fromthe pursed seine into the hold of the vessel.

Freshwat er Movenent s

Movenents were anal yzed within three zones on the Skeena mai nstem
fromthe limt of tidewater (km54) to the Zynoetz R ver (km 126),
bet ween the Zynoetz and Bul kley Rivers (km 257), and fromthe Bul kl ey
River to the Kispiox R ver (km 271).

The majority of radio-tagged fish passed through the area between
km 54 and the stationary scanner near the nouth of the Zynoetz R ver
bet ween August 14 and 24. Upstream speeds averaged 10.4 knl day and



ranged between | ess than 2 and nearly 20 kmiday (Fig. 4). Upriver
novenents averaged 11.1 km day during August 14 - 17 and were well
distributed over a wi de range of values (Fig. 5). Mywvenents slowed to
an average of 8.0 km day between August 17 and 21 and tended to cluster
between 4 and 10 knmiday. A sharp increase in the rate of travel
occurred from August 21 - 24, when all rates exceeded 10 kniday and the
average clinbed to 14.6 kni day.

Usi ng the average of 10.4 km day as a gui de, steel head woul d be
expected to take about 10 days to travel the approximtely 100 km | ong
section of the Skeena R ver downstream of Terrace, where the majority
of the bar fishery currently takes place. Averages and ranges in
mgration rates were simlar to those noted by Lough (unpublished MS.
1981) in an earlier telenetry study of Skeena River steel head.

Rat es of novenent bel ow the Zynoetz River appeared to be inversely
related to river discharge. The hydrograph for the Skeena River
mai nstem at Usk (just upstream of the nouth of the Zynvetz River)
showed a distinct decline from August 14 - 17 (Fig. 5), when mgrations
averaged 11.1 km day. Upstream novenents sl owed as the hydrograph
ascended between August 17 and 21. Conversely, a steep, continuous
decline in discharge after August 21 corresponded to a sharp increase
in travel rates. Heggberget et al. (1988) found sim |l ar behaviour with
tagged Atlantic sal non.

I ncreased rates of novenment were observed as mgrations progressed
up the Skeena (Fig. 4). The average speed of fish travelling between
the Zynoetz and Bul kl ey scanners (20.2 km day) was nearly doubl e the
aver age speed noted bel ow the Zynoetz scanner (10.4 kmday). Individual
rates ranged up to 26.2 kniday in the area between the Zynoetz and
Bul kl ey. Extrene variations in rate of novenent were evident as fish
noved up the Skeena River beyond its confluence with the Bul kley. W
observed rates as high as 32.0 kmlday and as little as 1.5
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Fig. 5. Rates of nmovenent of radio-tagged steel head in the Skeena River
bet ween km 54 and the Zynoetz scanner during August, 1988, in
conparison to discharges of the Skeena River at Usk (Water Survey of
Canada, data on file).

kmiday fromthe Bulkley to the Kispiox. The fastest rates were
exhibited by fish eventually destined for tributaries upstream of the
Babi ne Ri ver, suggesting that speed of mgration and di stance to natal
streamare directly related. The slowest fish in this group were never
relocated after passing the Kispiox scanner, but it would foll ow that
those fish were destined for the Kispiox or sone other tributary in
that vicinity.

A total of four radio-tagged and ni ne spaghetti-tagged steel head
were eventually recaptured in freshwater. One of these recoveries was
made by a Native food fisherman while the rest were reported by sport
fishermen. Only two fish were killed; one by an angler and the other by
the Native fisherman

Run Tim ng and Tag Destinations

Radi o-t agged steel head destined for various parts of the Skeena
drai nage showed little variation in their average dates of arrival to
the nouth of Skeena River (Table 5). For exanple, no difference was
noted in the averages run timng of fish found in the Bulkley River in
| ate fall versus those located in the Mirice. Simlarly, little
di fference was noted between the timngs of Bulkley - Mrice steel head
and fish destined for other parts of the Skeena. D fferences indicated
for the Kispiox and Skeena Ri ver above the Bul kley were a reflection of
only two fish estimated to have passed Tyee on August 29.

The Skeena River between the Zynoetz and Bul kl ey has been broken
into two conponents in Table 5 to reflect possible harvests in the
Native food fishery. Three fish di sappeared sonmewhere in this area and
it was unclear if they were actually destined for tributaries in this
part of the drainage (eg. Kitwanga, Kitseguecla) or were caught by
Nat i ves.



TABLE 5. Estimted dates on which radi o-tagged steel head passed by the
Tyee test fishery and subsequent destinations of those fish within the

Skeena drai nage, 1988.

Desti nati on

Bul kl ey — Morice
a. Conbi ned
b. Bul kl ey only
c. Mrice only
d. Suskwa
Ki spi ox
Sustut and Skeena above Babi ne
Skeena above Bul ki ey?!
Skeena between Zynoetz and Bul kil ey
a. Verified alive
b. Possible food fish kills
Zynoetz — Clore

2

Al |

1. Unknown if above or bel ow Babi ne.

2. Including tributaries.

Dat e Past Tyee

N Mean Earli est Lat est
12 Aug 11 Aug 2 Aug 18
6 Aug 11 Aug 8 Aug 14
5 Aug 11 Aug 2 Aug 18
1 Aug 10 - - - -

2 Aug 21 Aug 13 Aug 29
2 Aug 9 -- --

5 Aug 14 Aug 9 Aug 29
3 Aug 11 Aug 8 Aug 13
3 Aug 12 Aug 8 Aug 14
3 Aug 10 Aug 10 Aug 11
30 Aug 12 Aug 2 Aug 29

The observed narrow “w ndow’ of entry into the Skeena Ri ver was
primarily a reflection of the timng of
water. Nearly 70% of all radio tags were placed in fish on August 4 and
5 on the north side of Porcher Island. These fish renai ned together as

they entered the river but eventually dispersed into a variety of

radi o tag pl acenent

in salt

sumer st eel head produci ng areas throughout the upper Skeena River

drai nage. Considerable overlap in stock run timngs was therefore

apparent. However, it is inportant to note that no radio-tagged fish
wer e present anongst steel head that passed Tyee in late July. Latter
portions of the run were also poorly represented in the study. Stock

specific differences in run timng would only have becone evi dent

had been able to tag nore fish fromeither end of the run.
The Tyee test fishery gillnetter on the | ower

Skeena R ver
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Fig. 6. Daily nunbers of radio-tagged steel head estimated to have
passed by the Tyee test fishery site in 1988, contrasted with daily

i ndi ces of steel head escapenent as determined fromtest fishery
catches. Arrows indicate the start of openings in the Area 4 conmerci al
fishery.

in the test index following a comrercial opening in Statistical Area 4.
This suggests that the large group of fish tagged on August 4 and 5
shoul d have encountered high interceptions in the fishery. It is
uncl ear whether this actually occurred or if back-calculated entry
dates were erroneous. |f back calcul ations were incorrect, the
magni tude of the error would be in the order of 2 - 3 days.

Lat e season (Septenber through winter) tracking flights were
insufficient to clearly outline the destinations of radio-tagged
steel head. As a result, | could not thoroughly assess stock run
timngs. In addition, disappearances of fish and partitioning of the
already limted sanple into a nunber of tributaries led to extrenely
limted sanple sizes by the time fish reached their natal streans.
Early and |l ate portions of the run were also poorly represented in the
sanpl e. These factors, conbined with previously noted questions
regarding the entry date backcal cul ati on process, suggest a need for
caution in viewng these results. Lough (unpublished M. 1981)
identified distinct differences in run timng between steel head
destined for various parts of the Skeena system using nuch | arger
sanpl e sizes and nore detailed tracking. Bulkley - Mrice fish, for
exanpl e, conprised the majority of the early portion of the run during
the year in which that work was undertaken. Clearly, this aspect of the
study will require further investigation before conclusions are drawn.

CONCLUSI ONS

1. Radi o-tagged steel head mgrated through the comrercial fishery
toward the Skeena River at an average rate of approxi mately 8 kniday.
Nearly 2 weeks were required for tagged fish to travel fromthe

out ernost boundaries of Area 4 to the inner boundary at the nouth of
the Skeena River. Travel through the core of the gillnet fishery at the
outl et of the Skeena River was estinmated to have taken about 2 days.

2. Incorporation of mgration rate data into existing nodelling
(Lapoi nt and Stal ey 1987) suggests that reductions in the incidental
catch of steelhead will require extensive decreases in the duration of
commerci al openings fromthe current 4 day per week maxi num

3. Differences in the timng of individual stocks of steel head through
the commercial fishery at the nouth of the Skeena Ri ver were not
detected, mainly due to limted sanple sizes and conpressed tim ng of
tag pl acenent.



4. Steel head ascending the Skeena River mainstem m grated at rates
averaging 10.4 kniday in the area downstream of the Skeena-Zynvet z
confluence. Rates of travel appeared to be directly related to distance
up the Skeena River nminstemand inversely related to river discharges.

RECOMVENDATI ONS

1. The reduction in comrercial fishing effort needed to decrease
harvest rates on non-target stocks would also |ikely reduce the harvest
rate on target stocks far bel ow acceptable |levels. O her selective
harvest strategies nmust be therefore be explored. The present study has
shown that selective fishing is possible with seines. Another area

whi ch may hol d sone prom se concerns the specifics of steel head

swi mm ng behavi our. Soni c taggi ng conducted by Quinn and Rugerone
(unpublished M'S. 1988) in Dean Channel indicated that steel head tend
to mgrate near the top of the water columm and that gillnet structures
m ght be nodified to all ow passage of these fish. The potential to
apply this commercial fisheries at the nmouth of the Skeena River should
be exam ned. It nust be recognized, however, that only margi nal

i nprovenents in overall managenent of the Skeena m xed stock fishery
are likely to be found in the manipulation of traditional gillnet
practices.

2. Harvest rates for individual Skeena Ri ver steel head stocks depend on
the degree to which their run timngs overlap with those of sockeye and
pi nk sal non. A cl ear understanding of differences in the run timng of
each stock is therefore critical to effect proper managenent. This
coul d be exam ned by radi o taggi ng steel head caught in the test fishery
at Tyee. Spaghetti tagging of adults at Tyee has and will continue to
provi de useful information as tagged fish are caught by fishernmen in
tributary streans. Further adult spaghetti tagging in the tributaries
will also yield such data when these fish are caught in the comerci al
fishery as repeat spawners.
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