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ABSTRACT

Annex IV, Chapter 2 of the Pacific Salmon Treaty identifies specific concerns
by both Alaska and Canada for chum salmon (Oncorhynchus keta) originating in
Portland Canal tributaries. In an effort to learn more about the intercep-
tion rates, harvest rates, migratory timing and migration routes of these
fish a coded wire tagging study was initiated on Fish Creek near Hyder Alaska
in 1988. A total of 145,870 wild juvenile chum salmon fry were coded wire
tagged with half-length tags from 11 March to 16 May 1988. The fry were
captured in two fyke nets attached to aluminum holding boxes. The first
adult returns from this tagging project are expected in 1990.
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INTRODUCTION

The chum salmon (Oncorhynchus keta) stocks of southern Southeast Alaska and
northern British Columbia have been designated as stocks of special concern
to the U.S./Canada Pacific Salmon Treaty. Annex IV, Chapter 2 of the Pacific
Salmon Treaty identifies specific concerns by both Alaska and Canada for chum
salmon originating in Portland Canal tributaries. These chum salmon stocks
contribute to the fisheries of both countries and the effective management of
these fisheries requires knowledge of the interception rates, harvest rates,
migratory timing and migratory routes.

In an effort to determine these parameters for Portland Canal chum salmon
stocks a juvenile coded wire tagging project was initiated on Fish Creek a
tributary of the Salmon River near Hyder Alaska (Fig. 1). This report covers
the first year of this project.

OBJECTIVES

1. Identify the migratory timing and migration routes of Fish Creek chum
salmon by the use of coded wire tagging methodology.

2. Estimate the total rate of exploitation of Fish Creek chum salmon by the
gilinet and purse seine fisheries in Alaska and the net and troll
fisheries of British Columbia.

3. Obtain size, age, sex composition, stream life and migratory timing of
the Fish Creek chum salmon escapement.

4. Obtain an estimate of the survival rate of Fish Creek chum salmon.

5. Identify problems in the coded wire tagging of wild juvenile chum salmon
fry (tag loss, tagging mortality and straying of tagged fish).

METHODS

A site on Fish Creek approximately 2.4 km upstream from its confluence with
the Salmon River was chosen as the capture and tagging site as it was easily
accessible by road and was below the major spawning areas (Fig. 2). Out-
migrant chum fry were captured in two fyke nets attached to 1.5 m X 0.9 m X
04.5 m aluminum holding boxes. The fyke nets were 0.45 m by 0.9 m and were
placed to fish a column of water 0.9 m wide. The nets were spaced 4.0 m
apart and placed in the middle of the stream. From 10 March to 15 April 1.0
m high leads of plastic netting (3.2 mm mesh) were placed from the fyke nets
to the stream banks effectively funneling all out-migrant fry into the two
nets. The leads were removed due to high water on 15 April and were not
replaced as the two nets continued to capture a sufficient number of fry for
tagging.
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The enumeration of the fyke net catches was accomplished by two different
methods. From 10 March to 8 April fry estimates were made by the volumetric
method. A subsample of known volume was enumerated for species composition
and the total volume of fish captured was then expanded to estimate the total
number of chum and pink saimon fry. After 8 April the daily catches in-
creased significantly and the fry estimation method was changed to the
gravimetric method with a subsample of known weight enumerated for species
composition. A total of 5,000 to 8,000 fry were held each night for coded
wire tagging the following day.

The coded wire tagging operations were conducted in a 70.2 m tagging trailer
which was parked next to Fish Creek at the fyke net site. The trailer was
equipped with a 105 L anesthetic tank, tagging table and laboratory area.
The trailer was wired for 110 volt AC current which was supplied by a 1400
watt gasoline generator.

The chum fry were anesthetized with MS-222 (tricaine methanesulfonate) at a
concentration of 40 mg/L. Since MS-222 lowers the ph of the water the
solution was buffered with sodium carbonate (NapCO3) back to the ph of Fish
Creek water (7.0). To reduce stress, non-iodized salt was added to the
solution at a concentration of 0.5 % to replace salts lost due to handling
and to stimulate mucus flow. An effort was made to insure that the fry were
not left in the anesthetic solution for more than five minutes.

The adipose fins of the chum fry were removed with surgical grade micro-
scissors before being passed on to the tagging machine operator. Only fry
that had completely absorbed their yolk sacs were selected for tagging. All
pink and coho salmon fry and chum with visible yolk sacs were released back
into Fish Creek.

The tagging equipment consisted of a Northwest Marine Techno]ogyl. Mark 1V
tag injector, quality control device and power supply. All chum fry were
tagged with half length coded wire tags.

The quality control device was set up so that fry with tags were routed from
the tagging trailer through a 63.5 mm diameter hose and out to a holding pen
in Fish Creek. If the quality control device did not detect a tag the device
routed the fry into a bucket. These fry were then passed through the device
again and if they did not register a tag the second time they were returned
to the tagging machine operator and re-tagged.

At the end of the tagging day the tagged chum fry were held in holding pens
and released during the late evening hours. Tagged fish mortalities were
recorded at the time of release. Tag retention samples were also conducted
at this time. A random sample of 200 fry was passed through the quality
control device and the number of fry without tags were recorded. Tag
retention percentages and tagged fish mortalities were then used to calculate
the total number of tags released.

1 Mention of trade names does not constitute endorsement by ADF&G.



A total of 50 chum fry were sampled for length and weight each week. The fry
were measured to the nearest 0.1 mm and weighed to the nearest 0.01 g.

RESULTS

Summary of Fyke Net Catches

The numbers of fry captured in the fyke nets are summarized in Table 1. The
decision was made to only attempt exact estimates of out-migrant fry every
other night using either the volumetric or gravimetric method. On the other
nights the nets were fished only long enough to capture a sufficient number
of chum fry for tagging the next day. ODuring the study period the nets were
fished for a total of 419.75 hours and captured a total of 1,786,245 chum
salmon fry and 89,414 pink salmon fry.

The nightly out-migration did not commence until after dark, between 1700 and
1800 hours. Peak fry movement was between 2100 and 2300 with an occasional
smaller peak between 0200 and 0400 hours. The out-migration usually ceased
by 0600 hours.

Since chum fry were captured the first night the nets were set in Fish Creek
(10 March) it was obvious that the out-migration had been underway for a
number of days. It is difficult to determine a peak period of out-migration
as the plastic mesh wings, which were funneling all of the fry into the nets,
were removed on 15 April due to high streamflows.

Catches increased steadily through March and appeared to peak during the

period 4 April to 13 April. Catch rates declined during mid May and the nets
were removed on 17 May.

Summary of Coded Wire Tagqqing

Tagging at Fish Creek commenced on 11 March 1988. A summary of the tagging
is presented in Table 2. The number of fish tagged per day and the tag
retention rates were low during the first days of tagging as the crew was not
experienced with the half length tagging of such small fish. As the crew
gained experience tag retention rates climbed to an overall retention rate of
94 %. In order to spread the tagging over the complete duration of the out-
migration a goal of 3,000 tags per day was set. The original tagging goal
for this project was 100,000 tags released. By mid April it was obvious that
the crew was capable of reaching our goal by the end of April and an addi-
tional 50,000 tags were ordered. The crew continued to tag until 18 May.

The total number of tags released for the season was 145,870. The first
adult returns from this tagging are expected in 1990 as age 3 fish.

Analysis of Length Weight Data

The mean lengths and weights by week are summarized in Table 3. The mean
lengths and weights showed no significant variations throughout the duration



Takle 1. Sumnary of the Fizh Creex Fyke Net Catches !l March o 7 May, 1988,

1
t CHUM ERY DIMK FRY TVUE NET FISHING DERICD ENUYERATIOH
PATE | DAILY CUMAATIVE | DAILY CUMULATIVE | STORT TIME  STOP TIMD TCTAL HOURS ¥eTuep
|
; v
311 i 5, 000 5,000 =0 50 1790 1945 .75 YISUM CSTIMATE
]
12 | 5,000 10,80 2 75 {645 2000 2,05 YISURL ESTIMATE
|
/12 | 10,000 20, 000 50 178 1790 2000 2,90 VISUAL CSSTIMATE
/14 | 19,629 18,529 875 1,050 1615 0800 12,75 YOLUMETRID
315 1 £,000 45,629 200 1,35 1615 2015 4,00 YIGUAL ESTIMATE
3116 | 27,058 72,888 709 2,059 | 1520 0100 8.50 YOLMETRIC
!
317 18,000 30, £88 300 2,359 ; 1£20 2000 2,50 VISUAL ESTIMATE
318 | 34,844 115,52 29 2,988 1209 WIt0) 9,00 YDLUMETRIC
i
3/49 | NETS WERE NOT © - - - - -
/20 £,000 121,522 200 3,288 1600 1939 2,50 YISUAL ESTIMATE
a2 oS 156,19 913 &, 201 1E18 0100 8. 75 YOLUMETRIC
! !
/82 3,000 159,190 150 L2351 | 1945 2018 1.50 YISUAL ESTIMATE
yer | oazee 204,476 12,843 g0 | 480 nys 3,25 YOLUMETRIC
{
/24 5,000 206,475 | 250 7,244 ! 1200 200 4,00 YISUAL ESTIMATE
H
1
2725 | 38,740 244,815 | 1,464 2,708 1545 0115 9,50 YOLUMETRIC
226 | ovgTe yeee wom grr ! - - - - - ;
]
KR ecr R 01 BT ) 9,208 200 2200 200 b oyroue correate
4 ! |
o8 ' oeecsr etz foiosr im,3E 100 nEOn €00 1 oyoiwerre
|
1720 i 5,000 314,473 o0 19,8t | znn 2070 £50 YISUGL COTIMATE
. {
3730 I 22,849 228,322 ov2n, 48R Lo 0500 5,0 LweTaTe
172 ! 5,000 163,33 e 30,062 1215 2000 T YIS SSTIMATE
i
Y 76,182 A19,04 | €291 27,3 ) aon 12,70 YOLIMETRTE

1 Plastic mesh leads were in slace furmeling all fry indo the twoe fyke rets,



Table {Continuad)

CHm FRY JINH FRY FYUE NET FISHING PERIOD ENUMERRTION
PATE DAILY CUMLATIVE | DAILY CUMUATIVE | START TIME  STOP TIME  TOTAL HOUSS METHCD
4/02 | NETS WERE NOT SET - - - -
4702 5,000 £26,504 500 27,753 1£30 2000 2.50 VISUAL ZSTIMATE
5/04 | 124,192 SE8,5% 9,CE4 3£, B19 1620 Q600 14,00 VCLUMETRIC
£/03 5,000  563,6% 300 37,319 1600 2030 430 VISURL ESTIMATE
4o 126,204 693,800 7,752 43,071 1800 2400 8.00 VOLIMETRIC
4/07 5,000 704,500 500 45,571 1600 2100 500 VISURL ESTIMATE
4/08 | 173,698 878,598 | 11,08¢ 95,852 1600 OE00 14,00 SRAVI¥ETRIC
4/09 | NETS WERE NOT SET - - - - -
4710 5,000 383,398 300 37,152 2100 2130 30 V1SUAL ESTIMATE
4/11 | 1E4,1B3 1,047,78¢ | 10,288 67, 440 1600 0600 14.00 GRAVIMETRIC
4/12 4,000 1,051,781 £00 £7,840 1600 2100 3.00 VISURL EETIMATE
&/13 1 114,765 1, 1EE,547 27 75,187 1 1600 2500 8.00 GRAVIMETRIC
5/14 £,000 1,172,547 Ayl 75,757 i 1600 2100 S.00 VISUAL ESTIMATE
47158 | 18,621 1,19%, 168 28 Té,ZSS | 1500 0500 14.00 GRAVIMETRIC
4715 1 NETE WERE NOT FISHED - - - -
§/17 8,000 1,199,168 480 76,823 10 2145 073 VICUAL ESTIMATE
4/18 42,370 1,248,538 77 78,912 1600 NEQD 14,00 SRAYIMETRIC
471 9,000 1,325,538 160 72,07 i £oe G 575 YISUAL ESTIMATE
k720 37,198 1,293,7:€ 764 75,835 i 200 2400 2.20 SRAVIMETRIC
k21 8,000 1,301,736 €0 73,95 i 1e0 2145 %73 VIBLAL £5TIMATE

!

5122 57,837 1,339,973 270 81,268 E 1E00 0800 15,00 ERAVIMETRIC
5/23 | NETS WERE MOT FIEHESi - ~ é - -

& Dlaztic mesh leads were removed due to hig

water and were rot replaced.



THM ERY DINK FRY FYKE NET CISHING PERIOD ENUMERATION
DATE | DAILY CUMAATIVE | DAILY CUMULATIVE | START TIME STOP TIME  TOTAL HOURS METHOD
424 | 5,000 1,364,573 200 Bl,466 1500 2200 £.00 | VISUAL ESTIMATE
wes | 2,728 1,417,308 | 108 82,550 1600 0800 1600 | GRAVIMETRIC
46 | 5,000 1,428,308 0 8750 | 1600 2200 £.00 | VISURL ESTIMATE
4/27 | 36,000 1,458,510 | 2,312 85,082 i 1600 0200 10,00 | BRAVIMETRIC
428 | 5,000 1,463,510 200 85,262 1£00 2200 £.00 | VISUAL ESTIMATE
4729 | 26,561 1,490,171 824 86,086 1800 0600 12,00 | GRAVIMETRIC
4/30 | NETS WERE NOT FISHED - - - - -
5/01 5,000 1,495,171 200 86,286 1700 22 5.00 | VISURL ESTIMATE
502 | 66,908 1,562,079 877 3,93 1800 0600 12.00 | GRAVIMETRIC
5/03 | 5,000 1,567,079 200 87,162 1600 2200 £.00 | VISUAL ESTIMATE
5704 | 75,523 4,642,802 | 1,542 88,706 1500 0100 3,00 | GRAVIMETRIC
405 | 5,000 1,547,502 B 1600 2300 7.00 | VISUAL ESTIMATE
S/06 | 40,160 1,587,762 % 508 89,204 1800 0500 12,00 | GRAVIMETRIC
5/07 iNETS ESE NOT FISHED| - . - - -
5/08 B,000 1,535,762 10 89,3t | 2130 2200 1,50 | VISUAL ESTIMATE
S/09 | i5,EEe 17,028 0 83,34 | 1800 0800 12,00 | GRAVIMETRIC
S0 1 8000 (719,008 : 00 89,414 ! 2120 2230 .00 | vISUA ESTIMATE

i !

1y Loeme 7,30 | 0 89,44 2400 9190 500 | GROVIETRIC
£z 5,000 1,736,225 0 39,414 2430 2300 1.5¢ | VISUAL ESTIMATE
542 110,793 1,747,129 T 2000 0100 .00 | sRAVIMETRIC
S/14 | NETS WERE NOT FISHED - - - - -
sis bo7000 1,788,109 0 89,414 i 2120 2300 1,50 | vISuL coTIMATE
S/ | 27,116 1,781,745 0 29,41 : 1600 0800 16,00 | SRAVINETRIZ
S/A7 | 5,000 1,785,245 0 89,414 ‘ 1500 2000 5,00 | VISURL ESTIMATE
Total | 1,786,245 | 29, 414 : 412,75 -




Table 2. Summary of the Coded Wire Tagging of Fish Creek
Juvenile Chum Salmon 11 March to 18 May 1988.

DATES NUMBER TAGGED CODE
3/11-3/17 9, 563 3B-4-1
3/17-3/22 10, 862 3B-4-2
3/23-3/28 11, 469 3B-4-3
3/28-4/04 11,751 3B-4-4
4/04-4/07 11,975 3B-4-5
4/07-4/13 11,816 3B-3-3
4/14-4/19 11,762 3B-3-4
4/15-4/22 11,978 3B-3-5
4/22-4/27 11,398 3B-3-6
4/27-5/04 10, 436 3B-3-7
5/04-5/09 8, 951 4-1-1-4-1
5/10-5/12 8, 768 4-1-1-4-2
S/12-5/16 8, 680 4-1-1-3-13
5/16-5/18 6, 461 4-1-1-3-14
TOTAL 145, 870




Table 3. Fish Creek Juvenile Chum Fry mean lengths and weights by

week, 1988.

WEE MEAN LENGTH (mm) MEAN WEIGHT (g) SAMPLE SIZE
3/13-3/19 39.0 0. 37 150
3/20-3/26 39.1 0. 40 100
3/727-4/02 39.4 0. 40 100
4/03—4/03 39.6 0. 41 75
4/10-4/16 40.0 NO WEIGHTS 50
4/17-4/23 38.8 0.39 100
4/24-4/30 39.8 0. 40 100
5/01-5/07 38.8 0.39 100
5/08-5/14 38.8 0. 38 100
5/715-5/721 38.7 0. 37 50
Total 39.2 0. 39 925

10



of the out-migration. Weekly mean lengths and weights ranged from 38.7 mm to
40.0 mm and 0.37 g to 0.41 g, respectively. The overall mean lengths and
weights of Fish Creek chum fry were 39.2 mm and 0.39 g, respectively.

CONCLUSTONS

This was the first year of a proposed six year study designed to determine
the interception rates, harvest rates, migratory timing and migration routes
of Portland Canal chum saimon stocks by the use of coded wire tagging
methodology. The tagging of over 145,000 wild juvenile chum fry on Fish
Creek far exceeded our expectations for the first year of this study.

The two fyke nets and aluminum holding boxes proved to be a more than
acceptable method for capturing a sufficient number of chum fry for tagging.
No mortality problems were encountered during the study period.

There was some apprehension at the onset of this project in relation to our
ability to coded wire tag, with half-length tags, chum fry that would average
only 38-40 mm in length. As our crew gained more experience with the tagging
equipment and with handling the smaller fish these fears were quickly put to
rest. By mid-season our crew was capable of tagging 5,000 fry a day with tag
retention rates in excess of 94 %. Prerequisites for a successful tagging
project such as this included custom made head molds for proper tag place-
ment, surgical grade fin clipping microscissors and a properly prepared
anesthetic solution. Paying close attention to tag placement and the
anesthetic bath kept our tagging mortalities down to less than 0.2 %. Due to
the success of this project it is recommended that the tagging goal of
100,000 be increased to 200,000 for 1989.

Adult chum salmon from this 1988 tagging effort should enter the U.S. and
Canadian fisheries and return to Fish Creek to spawn starting in 1990. The
first adults will be age 3 fish, with 4 and 5 year old fish returning in 1991
and 1992, respectively. Tag recoveries from the fisheries of both countries
and from Fish Creek should provide much needed information for the effective
management of the Portland Canal chum saimon stocks.
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