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OBJECTIVES

1. Determine the age composition, average length by age, and sex composition
of selected sockeye escapements within the Kodiak Management Area. Conduct
the same for selected coho salmon escapements.

2. Publish the results in a Regional Information Report.
SUPERVISION

The Area Biologist, Larry Malloy, and the Assistant Area Biologist, Dave
Prokopowich will supervise escapement sampling at all weir projects except Frazer
and Akalura Lakes weirs which are addressed under separate operating plans.
Research Biologist Pat Holmes will monitor the weekly escapement sampling

schedule addressed in this plan. Patty Roche will monitor incoming scale samples - ~

for correct data recording and scale mounting techniques and will routinely
notify weir crew leaders and the Area Biologist on the data quality.

PROCEDURES

Sockeye Salmon
Selected systems will be sampled for sockeye age, length, and sex (ALS) data.

Weekly, 240 sockeye salmon will be sampied for ALS (age, 1ength, sex) data at
Uganik River, Karluk River, Red River, and Upper Station weirs (Table 1 and
Figure 1). The weekly sampling should be performed on the fifth day (Thursday)
of each week. If the required sample (240 fish) cannot be obtained on the
designated day, sampling may be shifted to another day. The weekly sample should
be collected from a single day’s escapement; if necessary, it may be collected
over a 2-day period. The crew leader will notify Larry Malloy or Dave
Prokopowich by radio when each weekly sample is collected. Completed samples
will be sent to the Kodiak office as soon as possible after collection.

Completed ALS databfrom Karluk River weir will be mailed to Kodiak from the
KarTuk Post Office (return receipt) weekly. Please notify the Kodiak office via
radio schedule when ALS data are sent.

A 600-fish sample will be taken from both the early and late sockeye escapements
at the Afognak River weir. A single sample of 600 fish will be sampled from the
Saltery River weir, at the peak of the escapement (Table 1). The biologist or
technician stationed at the weir will notify Pat Holmes if sampling assistance
is requ1red

Three samples of 240 fish will be taken at the Pauls Lake weir during the peak
of the escapement. If sampling is not possible at the weir, a single sample of
600 will be taken by beach seine at the mouth of the stream. A single sample
.- of 240 fish will be taken at the Buskin Weir by the Sport Fisheries Division near

the peak of the escapement.

~



-Table 1. Sockeye salmon escapement sampling schedule, 1989.

Location Sampling Statistical Week Sample
Frequency — ----=---=--c-mcen- Size
Starting Ending

Karluk weir weekly 23 40 240

Red River weir weekly 23 40 240
Upper Station weir weekly 23 40 240
Afognak weir (eaf]y) once 24 or 25 600
Afognak weir (1ate) once 29 600
Little River Lake once 24 | 600
Uganik Lake weir® weekly 23 40 240
Saltery River weir once 28 or 29 ' 600
Buskin Lake weir® once 24 or 25 240
Pauls Lake weir weekly 24 26 240
Kaflia Lake | once 28 or 29 600

*Sampled by USFWS. A single 600 fish sample will be taken by
ADF&G if USFWS is unable to sample at the weir.
®Sampled by Sport Fisheries Division.
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At Little River and Kaflia Lakes 600 sockeye salmon will be sampled for ALS data
using a beach seine near the escapement peak. Pat Holmes will be responsible
for obtaining these samples.

It is essential that all ALS samples be representative of the escapements.
Therefore to avoid bias there should be no pre-selection of fish from either a
1ive box or seine for size, sex, condition or any other factor. Collection and
recording procedures for ALS sampling are in Appendices A and B.

Sampling schedules in this plan are referenced by statistical week. A list of
the 1990 statistical weeks with corresponding calendar days is ianable 2.

Coho Salmon

Coho escapement sampling will occur at Karluk River, Red River, Upper Station
Creek, and Saltery River weirs. A total of 280 coho salmon will be sampled at
each of these locations during a 10-day period at the peak of escapement. Two
scales will be taken from each fish. The weir crews are responsible for
- collecting samples at Karluk River, Red River, and Upper Station Creek. Pat
Holmes will provide sampling assistance at Saltery weir if requested.

It is essential that ALS samples be representative of the escapements; therefore
to avoid bias there should be no pre-selection of fish from either a live box
or seine for size, sex, condition, or any other factor. Collection and recording
procedures for ALS sampling are in Appendices A and B.

DATA REPORTING

Escapement sampling results will be published in a Regional Information Report
by Pat Holmes. '



Table 2. 1990 statistical weeks.

Statistical Statistical

Week Calendar Dates Week Calendar Dates

1 01-Jan to 06-Jan 28 08-Jul to 14-Jul

2 07-Jan to 13-Jan 29 15-Jul to 21-Jul

3 14-Jan to 20-Jan 30 22-Jul to 28-Jul

4 21-Jan to 27-Jan 31 29-Jul to 04-Aug

5 28-Jan to 03-Feb 32 05-Aug iz 11-Aug

6 04-Feb to 10-Feb 33 12-Aug to 18-Aug

7 11-Feb to 17-Feb 34 19-Aug to 25-Aug

8 18-Feb to 24-Feb ' 35 26-Aug to 01-Sep

9 25-Feb to 03-Mar 36 02-Sep to 08-Sep

10 04-Mar to 10-Mar 37 09-Sep to 15-Sep

11 11-Mar to 17-Mar 38 16-Sep to 22-Sep

12 18-Mar to 24-Mar 39 23-Sep to 29-Sep

13 25-Mar to 31-Mar 40 30-Sep to 06-Oct

‘14 01-Apr to 07-Apr . 4] 07-0Oct to 13-Oct

15 08-Apr to 14-Apr 42 14-0ct to 20-Oct
16 15-Apr to 21-Apr 43 21-0ct to 27-Oct -

17 22-Apr to 28-Apr 44 28-0ct to 03-Nov

18 29-Apr to 05-May 45 04-Nov to 10-Nov

19 06-May to 12-May 46 11-Nov to 17-Nov

20 13-May to 19-May 47 18-Nov to 24-Nov

21 20-May to 26-May ‘ 48 25-Nov to 01-Dec

- 22 27-May to 02-Jun ‘ ) 49 02-Dec to 08-Dec

23 03-Jun to 09-Jun 50 09-Dec to 15-Dec

24 10-Jun to 16-Jun 51 16-Dec to 22-Dec

25 17-Jun to 23-Jun 52 23-Dec to 29-Dec

26 24-Jun to 30-Jun 53 30-Dec to 31-Dec

27 01-Jul to 07-Jul




APPENDIX A

Scale Sampling Techniques



KODIAK SCALE SAMPLING TECHNIQUE

The following is an explanation of how salmon scale samples are taken. If you
have not taken scales before or if you have any questions ask the Kodiak Research
Project Leader, Pat Holmes, to demonstrate the sampling procedure. Scales must
be readable to be useful, so follow proper techniques when sampling.

1mportant Points to Remember
Gum Cards

A scale card is a gum-backed sheet numbered 1 through 40. Samples are placed
on the cards with no attempt to separate the fish by their sex.

It is important to keep the gum card dry at all times. If weather does not
allow you to do this it is best to suspend sampling until dryer conditions
prevail. A wet gum card is useless as the scales will shift and come off and
prevent a readable impression from being taken.

A new scale card is started for each day. Even if a card is not filled a new
card is still to be started for each day. Also, a different card is to be used
for each location, i.e. Red River vs. Cape Alitak. It is important that scale
cards and numbers match the corresponding AWL sheet.

Scales

1. Clean the scale by wetting it and rubbing it between your fingers. Make
sure no dirt, slime or skin (no silver color) remain on the scale.

2. Mount the scale on the gum card with the ridged side up. The ridged side
is the same side that is exposed on the salmon.

3. One scale will be taken from sockeye and chum. Two scales will be taken
for coho, and three scales for king salmon.

4. Take the preferred scale if it is available, if not available take a scale
but note it is not preferred.

5. Scales should be neat, clean, and orderly.

Age-Weight-lLength (AWL) Sampling Form

Age - Scale samples are taken for age.

Weight - Taken to nearest tenth of a kilogram on any adult fish not being
returned live to the water.

Length - Taken with the fish laying flat from the mid-eye point to the fork of
the tail. Measure to the nearest millimeter.

** Fi11 in all information on the AWL form.
** Fach AWL form should match up with the appropriate scale card.



APPENDIX B

Completion of mark sense A.W.L. forms




Length, Sex, and Scale Sampling Procedure for Sampling:
Using Mark-Sense Forms
(Recommended by Statewide Stock Biology Group, May 1985)

INTRODUCTION

Salmon from the catch are sampled for length, sex, and scales annually by field
crews throughout the state. This data base is essential to sound management of
the State’s salmon resources. This information is drawn upon by management and
research biologists for: (1) forecasting run strengths; (2) setting escapement
goals; (3) examining the productivity of each system; (4) salmon growth analysis;
(5) catch apportionment (based on age compos1t1on and/or scale pattern analysis);
(6) in-season run estimation; and (7) to ga1n a better understanding of the
biology of each stock.

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as
fo]lows

SCALE SAMPLE: A data set collected from a specific sampling Tlocation,
; containing scales and data from a single species, collected
during a single year. All data forms and scale cards of a single
SAMPLE have the same statistical code. AWL and scale card number
in a sample are consecutively and chronologically ordered.

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively
numbered AWL’s and scale cards. SUB-SAMPLES usually consist of
one or more time segments of a sample.

To be useful, data must be recorded on the mark-sense forms neatly and
accurately. The following procedures are to be adhered to when sampling for
length, sex, and scales using mark-sense AWL forms.

COMPLETING THE FORMS:

A completed mark-sense AWL form and accompanying gum card for sampling commercial
catches of sockeye and chum salmon are shown in Appendix B.1. A completed AWL
form and accompanying gum cards for sampling commercial catches of chinook and
coho salmon are shown in Appendix B.2.

Complete each section of the left side of the mark-sense form using a soft No.
2 pencil and darken the corresponding blocks as shown in the figures. Make every -
effort to darken the entire block as partially filled blocks are often missed
by the optical scanner which reads and records the data from the mark-sense AWL
forms. Label only one form at a time to avoid."the carbon paper effect" and
resulting stray marks.

Description:

For escapement sampling: Species/Area/Catch or Escapement/gear type i.e.
weir/Samplers (name and W-R-P)

Card:

The AWL forms and correspond1ng gum card(s) are numbered sequent1a11y by date
throughout the season starting with 001. A separate numbering sequence will
be used for each species, gear type, district, and geographic location.
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Appendix p.l. Example of AWL and gum-cards for sampling

can (ol

sutcose: 3 13 -3@ - - __ __

Card No:

Species:

one scale per fish

\NE

Colisctor(s): Mu&k,_mw&u‘m

Romarks:

Sampting Date: Mo.._.é.._ Day_aﬁ__ Year -8 2 —_

QGeer:
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Example of AWL and gum cards for sampling more than

one scale per fish.
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Consult your port supervisor for the current card number. Sockeye and chum
samples will have only 1 card per AWL form as shown in Appendix B.1. Coho and
chinook samples will contain up to four cards per AWL form as shown in
Appendix B.2.

Species:
Refer to the reverse side of the AWL form for the correct digit.

Day, Month, Year:
~ Use appropriate digits for the date the fish are caught.

District: '
List only one district. Consult project leader for appropriate district,
subdistrict, and stream numbers.

Subdistrict:
List a single subdistrict if it is known and all the fish sampled were from
that single subdistrict. Leave blank if more than one subdistrict is involved
or if the subdistrict is unknown.

~ Stream: ' ‘
Leave blank for catch sampling; for escapement sampling consult project leader
for appropriate number.

Location: ,
List the appropriate code as shown on Table B.1.

Period:
List the statistical week in which the fish were caught (Table 4).

Project:
Refer to the reverse side of the AWL form for the correct code.

Gear:
Refer to the reverse side of the AWL form.

Mesh:
Leave blank unless specifically instructed by supervisor to do otherwise.

Type of length measurement: .
Use (2) mid-eye to. fork-of-tail (unless specifically instructed to do
otherwise). Refer to Appendix B.3.

# of cards:
Mark 1 when sampling sockeye, chum, coho, and chinook salmon (Appendix B.1).
When sampling chinook and coho salmon write the card numbers (i.e. 001A, 001B,

003B, etc.) perpendicular to the left of the fish # column as shown in
Appendix B.2.

It is paramount to keep the mark-sense forms flat, dry, and clean. Fish gurry
and water curling will cause data to be misinterpreted by the optical scanning
machine. In general, keep the forms neat enough and legible enough to have a
stranger be able to make sense out of them.

- 12 -



Table B.1. Assigned port and weir location codes. (Use under location
in filling out AWL’s for catch and escapement sampling.)

Port Codes

001 - Pelican

002 - E1fin Cove

003 - Sitka

004 - Juneau

005 - Petersburg

006 - Ketchikan

007 - Craig

008 - Port Alexander
009 - Metlakatla

010 - Excursion Inlet
011 - Hoonah

012 - Wrangell

013 - OQut of State

014 - Kake

015 - Gedney i
016 - Security Bay

017 - Meyers

018 - Pt. Baker

019 - Klawock

020 - Yakutat.

030 - Lazy Bay

031 - Port of Kodiak

032 - Pauls Lake o -

033 - Thorshiem

034 - Afognak River

035 - Karluk River

036 - Red River

037 - Upper Station

038 - Frazer Lake

039 - Dog Salmon

040 - Akalura River

041 - Uganik River

150 - King Cove

151 - Port Moller

052 - Dutch Harbor

053 - Akutan

054 - Sand Point

055 - Bear River, ADF&G Camp
056 - Nelson River, ADF&G Camp
057 - Canoe Bay

- 13 -



wfx B.3. Measuring fish leagth.

PMD-ETE T0 FORK LENGTRH

Because the lencth and form of the snout of salmen changes as the
fish apprcaches sexual maturity, length measurements are made from the

middle of the eye to the fork of the tail. The lenceta is always recorced
- tO the nearest millimecer,

The procecure for measuring lengta
{mic-eye to forx) of the salmon is as follows:

1. Place the salmon flat on the board with the head to your
left and the dorsal fin away fram you.

2. Make sure your eye is directly over the end of the board.
Line the eye of the salmon up with the edge of the boars
and holc the nhead in place with your left hana. It helps
to place a finger in the salmon's eye for reference.

3. Flatten and spreac the tail acainst the beard with your
right hana,

4. Read the mid-eye to fork length to the nearest

- 14 -~



Additional data columns are available on the reverse of the AWL for individual
project use. If you as a project leader use them and wish that data to be read
by the opscan reader, you will need to transfer the litho code from the front
of the form to the reverse.

GUM CARD(S):
Fi]] out the gum cards as shown in Appendices B.l and B.2.

Species:
Write out completely (i.e., chinook, sockeye, etc.).

Locality:
For catch sampling and escapement sampling write down area in which fish were
caught followed by the word catch or escapement (i.e. Karluk River
escapement).

Stat. code and Sampling date:
Transfer the appropriate digits from the AWL form.

Gear:
Write out completely.

Collector(s):
Record the last name or initials of the person(s) sampling.

Remarks:
Record any pertinent information such as number of scales per fish sampled,
vessel/tender name, etc. Transfer this same information to the top margin of
the AWL. ‘

SAMPLING:
A. GENERAL

1. Sex the fish and darken M or F in the sex columns. If any difficulty
was encountered in this procedure, write "I had trouble sexing these
fish" on the top margin of the AWL and ask your supervisor for help as
soon as possible before sexing additional fish. '

2. Measure all species’ length in millimeters from the middle of the eye
to the fork of the tail, refer to Appendix B.3. Record length by
blackening the appropriate column blocks on the AWL form. Column 3 on
the AWL form is used for fish over 999 millimeters long (Big Daddy
Chinook). Measure all species of salmon to the nearest mm. Check the
calipers daily, before use, to ensure the accuracy of the measurements.

3. Pluck the "preferred scale" from the fish using forceps. Remove all
slime, grit, and skin from the scale by moistening and rubbing between
fingers. The "preferred scale" is located on the left side of the
fish, two rows above the lateral 1ine on the diagonal from the posterior
insertion of the dorsal fin to the anterior insertion of the anal fin,

-refer to Appendix B.4. If the "preferred scale" is missing, select a

- 15 -



Appendix B.4. Scale sampling procedurs shoving the preferred
' scale sampliing area on an adule salson.

' 13
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top of card. €3




scale within the preferred area on either the left or right side of the
fish. If no scales are present in the "preferred area" on both sides
of the fish, sample a scale as close to the preferred area as possible
and darken the 8 under "age error code" on the AWL form.

Clean, moisten and mount scale on gum card directly over number 1 as
shown in Appendix B.4. The side of the scale facing up on the gum card
is the same as the side facing up when it was adhered to the fish.
This outward facing side is referred to as the "sculptured" side of the
scale. The ridges on this sculpture side can be felt with a fingernail
or forceps. Mount scale with anterior end oriented toward top of gum
card.

When sampling sockeye and chum salmon repeat steps 1 through 4 for up
to 40 fish on each AWL form.

. When taking multiple scales per fish as with chinook and coho salmon

sample the "preferred scale" and scale #2 as shown in Appendix B.4.
Scale #2 is one inch to the left of the "preferred scale," and is 2
“rows above the lateral line. Mount the 2 scales from fish #1 over 1
and 11 on the gum card as shown in Appendix B.2. Continuing, mount the
2 scales from fish #2 over 2 and 12, etc. If sampling 3 scales, mount
the scales over #1, #11, #21, etc. -

Use plastic scale card holders to hold individual scale cards during
sampling and cover the completed gum card with wax paper for storage.

When sampling a weired system you may use write in rain books to record
the data. Keep the mark-sense forms in camp where they will be clean,
dry, and flat. After sampling is done for the day transfer the data
to the mark-sense forms. It is the responsibility of the data collector
to transcribe the data before turning it over to the ARB.

Miscellaneous:

a. When scales are sampled in wet conditions it is difficult to mount
scales in a fashion so as to result in a good scale impression being
made. Glue often obscures scale features and scales frequently
adhere poorly to the card. In this situation the scales should be
remounted.

b. For adipose clipped fish record the head tag number on the
corresponding row in the first five columns on the reverse side of
the AWL.

c. Look down the form from two angles after the data has been recorded
to pick up any glaring mistakes. A common error occurs, for
instance, in placing both the 4 and 7 of a 475 mm fish in the 100’s
column with nothing in the 10’s column.

d. Keep all fish gurry off forms and erase any- stray marks on the
forms before turning them in to your supervisor.

- 17 -



Write in all comments explicitly and completely under remarks,
transfer remarks to top margin of AWL.

Responsibility for accuracy lies first with the primary data
collector(s). The port supervisor will return sloppy or incomplete
data to individual collectors. After editing a form, place your
initials next to card #, but not in left margin.

10. As soon as possible after completion send the samples and mérk-sense forms
to the ARB in Kodiak. During scheduled radio calls before and following

the

sending of data to the ARB, the crew leader will notify the ARB: 1)

that the data is being mailed (use a moisture-proof container); 2) what
data is being sent; 3) when delivery is expected in Kodiak; and 4) who is
transporting the data. It is important that these steps are followed to
ensure delivery. :

B. SAMPLING SCENARIOS:

1. Differing size crews:

a.

One person: Wrestle the fish into the measuring board, wearing a
glove on one had. Measure the fish and write the sex and length down
on the measuring board to be transferred to the AWL after ten fish have
been measured. Next, pluck the preferred scale(s), clean, and mount
on the gum card which is taped to the AWL in the clipboard which is
sitting on the end of the measuring board. After ten fish have been
processed, remove the glove and record the sexes and lengths on the
AWL with your clean hand. A slime rag may be helpful.

Two persons:

(1) When sampling more than one scale per fish, one person can

wrestle the fish and record data while the other plucks and mounts
scales. The wrestler needs to wear a glove that he can slip off
his writing hand to record the sex and length data on the AWL
form.

(2) When sampling one scale per f1sh the person plucking the scales
also records the data

Three persons: One person wrestles the fish, one plucks and mounts
the scales, and the third records the data.

2. Sampling tote to tote:

d.

Clipboard
Gum Cards
AWL’s

When sampling for 2 or 3 scales per fish (chinook and coho) use two
persons.

When sampling for 1 scale per fish (sockeye and chum) use three
persons, if available.

SCALE SAMPLING CHECKLIST

Pencils (No.2) Gloves
Forceps Measuring board or calipers
Wax paper inserts Sampling Manual -

Plastic scale card holders
_18_



Some Reminders

For greater efficiency in scale reading and digitizing, mount scales with
anterior end toward top of scale card.

AWLs should be carefully edited. Re-check header information on AWLs; make
sure all available information is filled in. Take extra care to use the
correct statistical week for the sampling or catch date. Page numbers
should not be repeated; a frequent error is to begin a week’s sample with
the last page number used the week before. This is particularly important
if the data is regularly sent to town; it is easy to forget which numbers
were used. Crew leaders should take time to ensure that the boxes are
being blackened correctly, if the boxes are sloppily marked the optical
scanner records the information incorrectly or misses it entirely. Keep
marks within each rectangle and completely fill them. After AWLs are
edited, place editor’s initial next to page number, but not in left margin.

Check to make sure error codes are being used correctly, i.e. error code
7 is wrong species, error code 8 is non-preferred. Error code 6 is for the _
use of the scale reader, it refers to the reabsorption of the scale.

Transfer important comments from scale cards to AWLs. After pressing
scales, the cards are seldom referred to again, and important remarks can
be lost. Write comments in the top margin (not on the left side) or on
the reverse of the AWL. If there is not room on the AWL to comp]ete1y
explain the remarks, use a separate piece of paper.

Never put data from different dates on one AWL or one scale card. Even
if only one scale is collected that day, begin a new card and AWL for the
next day.

If weights are taken, they may be noted in the right margin of the AWL
during sampling, but be sure to transfer the weights to the appropriate
columns on the reverse of the AWL before submitting it to the ARB.

The data processing program uses the "litho code" on the AWL. (It is
located in the lower left margin of the AWL.) It helps if the AWLs are
used in the order of this code. It should not be hard to keep them in
order if they are arranged that way before page numbering. Those who sample
different areas throughout the season can arrange the 1itho codes in order
before each sample is taken.

If AWLs get wrinkled or splotched they should be copied over before sending
in. The optical scanning computer will misread or reject wrinkled sheets.

- 19 -



STUDY PLAN FOR DETERMINING PINK SALMON
STREAM LIFE AND CALIBRATING AERIAL
PINK SALMON ESCAPEMENT COUNT DATA

Alaska Department of Fish and Game
Division of Commercial Fisheries
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STUDY PLAN FOR DETERMINING PINK SALMON STREAM LIFE AND
CALIBRATING AERIAL PINK SALMON ESCAPEMENT COUNT DATA

Due to the 24 March 1989 Exxon Valdez spill in Prince William Sound commercial salmon
fisheries were severely curtailed in the Kodiak Management Area. In 1989 the only
openings were special terminal sockeye fisheries in the inner Alitak Bay District and two
late fall 6-haur commercial fisheries in the normal closed waters area of the Inner Kariuk
Section. Because of closed fisheries, about 20 million pink salmon escaped in the Kodiak
Management Area which is well in excess of the 4.0 million fish management goal.

The Department of Fish and Game is concerned that the abnormally high 1989
escapement may produce a return in 1991 lower than than would be expected had only
4.0 million fish escaped. In progress are several interrelated studies to determine the
impact of the 1989 pink escapement. The study addressed in this document will provide
a more precise estimate of the average stream life of pink salmon and quantify the
relationship of aerial, foot, and weir pink escapement counts. The results will further refine
the 1989 pink escapement estimates.

Objectives:
1. Determine the average stream life of pink saimon.

2. Determine the relationship between aerial, foot, and weir pink salmon
~ escapement counts.

1. Count the daily pink escapement into Barling, East Paramonof, Saltery, and
Akalura Creeks and Afognak River using fish-tight weirs.

2.  Onfoot, count the number of live and dead pink salmon upstream of the weir
in Barling, East Paramonof, Saltery, and Akalura Creeks and Afognak River
once every two to three days. Additionally during each survey remove all the
pink carcasses counted so that they are not included in subsequent survey
counts of dead fish.

3. Once a week tag, using a specific color code, 150 pink salmon from a daily
weir escapement at Barling, East Paramonof, Saltery, and Akalura Creeks and

Afognak River. On each escapement survey count the number of live and
dead tagged fish by color code.

Supervision:

The Project Leaders are Charles Swanton and Bruce Barrett. Their responsibilities include



data quality control and study design. Any change or deviation from the study plan must
be first approved through or initiated by them. The field staff should freely consult with
either Swanton or Barrett if a problem arises or clarification is needed. The field crew
leaders are responsible for on site safety, daily work assignments, and documentation of
field observations or data records.

Single side band radio schedules will be twice daily (8:00am and 8:00pm) for the general
purpose of supply requests and field camp monitoring. If weir activities conflict with this
schedule the person conducting the radio schedule should contact another field camp so
that someone knows that your absence is not an emergency related situation. If an
emergency situation arises contact the Kodiak office immediately. Weir operations will be
conducted such that safety of personnel and accuracy of the data collected are not
compromised. Procedures and operations must adhere to those outlined within this
manual.

Procedures:
Weirs:

A fish-tight weir will be operated on Barling, East Paramonof, Saltery, and Akalura Creeks
and Afognak River from about 5 July through 15 September. The staff are:

PERSONNEL . POSITION WEIR LOCATION DURATION

Scott Marx Crew Leader Barling Creek 5 July - 15 September
Mark Larrison Crew Barling Creek 5 July - 15 September
Shelly Jones - Crew Paramanof Creek 5 July - 15 September
Lisa Ranallo Crew Akalura Creek 1 July - 15 September
Tom Dinnocenzo Crew Leader Saltery Creek 21 June - 15 September
Ed Avery Crew Leader Paramanof Creek 5 July - 15 September
Eric Kelly - Crew Saltery Creek 21 June - 15 September
George Malone Crew - Saltery Creek 5 July - 15 September
Judy Brant Crew Leader Akalura Creek 15 July - 15 September

To ensure that salmon migrations are not delayed weir gates will be opened as often as
necessary daily to keep fish numbers from building up behind the weirs. All fish passing
through the weir gates will be individually tallied by species using hand held counters. At
each weir the daily pink escapement count will be reported on the form in Figure 1.
Additionally the number of pink salmon carcasses thrown over the weir will be tallied and
recorded on the same form. At the end of each day the completed form will be placed
in a slotted lock box which cannot be open in the field. Non-pink salmon weir counts will
be reported on the form in Figure 2. Pink salmon escapement counts will kept strictly
confidential, but other species counts will be reported via 3230 radio daily. The reason
for the secrecy on the pink weir counts is to ensure that foot survey and aerial count data
are not biased by weir count data.



rigure 1.
WEIR COUNTS OF THE DAILY PINK SALMON ESCAPEMENT

eir Site: Crow Leader:
ate: (Month, day, yr) (e.g., Wednesday 5/16/90)
umber of Fish Tagged: ___ ; Tag Color : Tagging Time: to
Time __Veir Count |
(Military) §live | . Comments

mal

* The carcass count i{s the number of dead pink salmon thrown over the weir, if

any. The count includes dead tagged fish; the number of dead tagged fish by
color code should be recorded in the “"comment® section.

Crew Léader:

Signature
Date Signed:




. ‘ ALASKA DEPARTMENT OF FISH AND GAME
Figure 2. KODIAK MANAGEMENT AREA
WEEKLY SALMON WEIR CAMP REPORT FOR YEAR: /97O
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Ground Escapement Surveys:

Salmon escapement upstream of the weir will be counted once every two to three days
by observers walking the entire stream to at least the upper limit of pink salmon spawning.
Included in the survey reach will be all side channels, tributaries, and other habitat that
pink salmon may occupy from the weir upstream. The count data will be recorded on the
form in Figure 3. All pink salmon carcasses encountered will be counted and then thrown
a sufficient distance on the bank to prevent their reintroduction into the counting area.
The escapement counts will made when fish visibility is unobstructed by turbidity or other
physical factors. This means that survey conditions must be at least "fair" or better.
Ground escapement surveys will be terminated after 90% or more of the escapement have
spawned and died. This will be considered the point in time when the last live count of
fish upstream of the weir is less than 10% of the live peak count. Observers will use hand
tally counters and wear polarized glasses when surveying for escapement.

Tagging:

Weekly tagging will begin when the daily weir pink escapement counts start averaging 300
or more fish. Each week a total of 150 pink salmon will be tagged in a single day effort.
Each weekly group of 150 fish will bear a color coded FT-3 Floy tag specific to the week
tagged. In order of use the weekly color codes are: orange, blue, yellow, pink, and
green. Extra effort will be made to minimize tagging stress through careful handing of the
fish, proper tag placement, and release of the fish in a low velocity waters where rapid
recovery can be expected. Proper fish handling and tagging procedures will be
demonstrated in the field. The number of fish tagged and tag color code used during a
tagging event will be recorded on the daily pink salmon weir escapement count form
(Figure 1). The number of live and dead tagged pink salmon by color code observed on
each escapement survey will be recorded using the form in Figure 3.

~ Aerial Escapement Surveys:

Weather permitting once every five days by fixed wing aircraft, Kevin Brennan or Dave
Prokopowich will count the number of live salmon by species upstream of the weirs on
Barling, Akalura, East Paramonof, and Saltery Creeks and Afognak River beginning about
15 July and ending about 15 September. The data will be recorded on the form in
Figure 4. To ensure unbiased counts neither surveyor will have prior knowledge of the
pink salmon weir escapement counts.



- Figure 3.

Location:
FOOT SURVEY COUNT OF PINK AND CHUM SALMON‘ESCAPEMENT‘FROM THE WEIR TO THE UPPER SPAWNING LIMIT
Time ' Live Tagged Pinks
- Date (Military) | Fish® Pink® Taq _Color Chum
(Mo,day,yr) | Start | End ]| Vis. Live | Dead. | Orange { Blue JYellow | Pink {Live{Dead Comments®

*gxcellent (E), good (G), fair (F) or poor (P).

®Count includes tagged and non-tagged pink salmon.
‘List number of tagged dead pink by tag color; observer names, predation levels.



Figure 4.

AERIAL COUNT OF SALMON ESCAPEMENT FROM THE WEIR TO THE UPPER LIMIT OF MIGRATION ON SELECTED SYSTEMS

Survey Fish® Live Fish Only® .
System | Date | Time { Observer | Vis. Pink | Chum }Coho | other | Comments

*Excellent (E), good (G), fair (F) or poor (P).
®The counts are only of live fish by species and do not include amy fish live or dead downstream of the weir.




STUDY PLAN FOR QUANTIFYING THE AMOUNT
OF AVAILABLE PINK SALMON SPAWNING HABITAT
IN THE KODIAK AND CHIGNIK MANAGEMENT AREAS, 1930

Alaska Department of Fish and Game
Division of Commercial Fisheries
211 Mission Road
Kodiak, Alaska 99615



STUDY PLAN FOR QUANTIFYING THE AMOUNT OF AVAILABLE PINK SALMON
SPAWNING HABITAT IN THE KODIAK AND CHIGNIK MANAGEMENT AREAS

Due to the 24 March 1989 Exxon Valdez spill in Prince William Sound restricted
commercial salmon fisheries occurred in the Kodiak (KMA) and Chignik (CMA)
Management Areas. In 1989 the only KMA openings were special terminal sockeye
fisheries in the inner Alitak Bay District and two late fall 6-hour commercial fisheries in the
normal closed waters area of the Inner Karluk Section. Due to closures, about 20 million
pink salmon escaped in the KMA which is well in excess of the 4.0 million fish
management goal. Because of fisheries closures in the CMA the 1989 escapement there

was 1.4 million fish which is double the management goal of 0.7 million fish. The -

Department of Fish and Game is concerned that the abnormally high 1989 pink
escapements in the KMA and CMA may produce returns in 1991 lower than than would
be expected had the pink escapement goals not been exceeded. Studies are in progress
to determine the impact if any. The study addressed in this document will quantify the
amount of available pink salmon spawning habitat in the KMA and CMA.

Objectives: ]
1. Estimate the total available pink salmon spawning habitat in the KMA and CMA.
2. Estimate the total available pink salmon spawning habitat sampled under the

pre-emergent fry program in the KMA and CMA.

Tasks:

1. Randomly measure the amount of pink spawning habitat in 17 KMA and 6 CMA
index streams which was not completed in 1989 (Table 1).

2. Directly measure the amount of pink spawning habitat within the spawning riffles
| sampled for pre-emergent fry sampling in 33 KMA and 18 CMA index streams
(Table 2).



Table 1. List of selected pink salmon spawning streams of the
Kodiak and Chignik Management Areas to be surveyed for
spawning habitat, 1990.

Stream Name Stream Number

Kodiak Management Area

Afognak River
Uganik River
Little River
Zacher River
Uyak River
Sturgeon River
Red River

Sid 0lds River
American River
Sheratin Creek
Kukak Creek
Missak Creek
Kinak Creek
Geographic Creek
Kakavak Creek
Big Creek
Kashvik Creek

Chignik Management Area

Yanturia Creek 272-721
Chiginagak 272-903
Chiginagak 272-904
Chiginagak 272-905
Kilokak Creek 272-

Redbluff Creek 272-702




Table 2. Kodiak and Chignik Management Areas pre-emergent salmon
' streams.

Stream Name (Stream Number

Kodiak Management Area

Portage Creek
Paramanof Creek
Malina Creek
Afognak River
Marka Creek
Danger Creek
Seal Creek
Baumans Creek
Terror River
Uganik River
Little River
Zacher River
Browns Creek
Uyak River
Sturgeion River
Karluk River
Red River
Dog Salmon Creek
Narrows Creek
Humpy River
Deadman Creek
Seven Rivers
Kayugnak Creek
Kiliuda Creek
Saltery Creek
Miam Creek
Hurst Creek
Sid 0Olds River
American River
Buskin River
Sheratin Creek
*xWaterfall Creek
**Pillar Creek

Chignik Management Area

Hook Bay 272-302

Cape Kumliun : 272-501
N. Fork Kujulik : i 272-514
Amber Creek 272-702

~antinued-



Table 2.

(page 2 of 2)

Stream Name

~ Chignik Management Area (continued)

Yanturia Creek
Ocean Beach
Foot Bay Creek
Chiginagak -
Chiginagak
Chiginagak
Agripina River
Kilokak Creek
Redbluff Creek
Ivan River
Spoon Creek
Portage Creek
Ivanof River
Humpback River

272-721
272-801
272-802
272-903
272-904
272-905
272-962
272~

273-702
273-722
273-823
273-842
275-405
725-502

**Non-index streams.



3.  Enter the data into an Rbase file and edit the file from the original data records.
Supervision:

The Project Leader is C.O. Swanton. His responsibilities include data quality control and
study design. Any change or deviation from the study plan must be first approved
through or initiated by him. The field staff are David Kaplan and Terry Geigerich, and they
are encouraged to freely consult with C.0. Swanton on any questions or problems.
Kaplan and Geigerich are responsible for safety in the field, completing daily work
assignments, and documentation of field observations or data records.

All field. work will be conducted such that safety of personnel and accuracy of the data
collected are not compromised. Further the data collection procedures and operations
must be adhered to as covered in this manual.

PROCEDURES:

Operations will begin on 18 July and terminate about 25 August. The KMA and CMA
index and pre-emergent pink streams to be surveyed are listed in Table 1 and Table 2
respectively. Maps of the index streams, at 1:250,000 scale with the upper and lower pink
salmon spawning limits defined, have already been prepared. For each stream the total
length of spawning reach will be divided into 300 meter sections. These will then be
sequentially numbered, and using a random number generator five of the sections will be
chosen for sampling. For each of these sections there will be 12 transects made
perpendiéular to the stream bank spaced at 25 meters apart. On each transect, stream
width will be measured to the nearest 0.1 meter. The percentage of available spawning
habitat will estimated, to the nearest 10 percent, based on the combined criteria of surface
water velocity, depth, and substrate size and embeddedness along a one meter wide
band extending the length of the transect. The criteria for pink salmon spawning habitat
is: ’

1. Velocity of 0.3 - 0.9 m/sec.

2. Minimum depth of 15.2 cm



3. Predominate substrate size of 0.6 to 13.8 cm.

4. Embeddedness - substrate loose enough to dislodge material without
excessive foot pressure.

That portion of a transect having all the sub-components of the spawning habitat criteria
is pink salmon spawning habitat. While that portion of a transect which is deficient of one
or more habitat criteria sub-components is non-spawning habitat. The results of the
transect measurements for width and and spawning habitat will be entered on the form
shown in Figure 1.

For areas sampled for pre-emergent pink fry the amount of available spawning habitat will
be determined using the spawning habitat criteria as previously defined and the length
and width pararheters of each riffle. At each riffle, stream width will be measured to the
- nearest 0.1 meter at one meter intervals from the beginning to the end of the riffle.
Additionally at every one meter width interval, the percentage of available spawning habitat
will be estimated using the standard spawning habitat criteria. The length of each riffle will
be the sum of the number of one meter spaced transects taken. The spawning habitat
data measurements will be recorded on the form shown in Figure 2.



PINK SALMON SPAWNING HABITAT EVALUATION FOR PRE-EMERGENT SAMPLING AREAS

Figure 2.
Stream Name:‘ ; Stream # . _; Riffle # ; Date: ; Observers: and
Trans.® _ Habitat B/€ Trans.® Habitat B/¢ Trans.® Habitat B/¢ Trans.® Habitat B/¢
# Width Spawn. | Non-Spawn. f Width Spawn.| Non-Spawn. ¥ Width Spawn. | Non-Spawn. # Width Spawn. | Non-Spawn.
1 26 51 16
2 ’ 27 52 | 77
3 - 28 53 78
4 ) 29 | 54 79
5 4 30 55 80
6 . 31 al 56 ' 81
7 \ ' 32 57 82
8. 33 58 83
9 : 34 59 84
10 | ‘ 35 60 ' 85
11 _ | 36 61 86
12 37 62 | 87
13 38 - 63 88
14 ‘ 39 64 89
15 ' 40 | 85 90
16 41 66 81
17 _ 1 42 67 92
18 43 68 g3
19 ‘ 44 69 94
20 45 ‘ 70 95
21 : 46 71 ‘ ) 96
22 : 47 72 97
23 48 _ 13 98
24 ‘ 49 ‘ 74 99
25 ‘ 50 75 ‘ 100
a Disfance between. transect is 1.0 meter. v . COMMENTS:

Record habitat to nearest 10%.
© Spawning habitat: - Substrate = 0.60cm-13.75cm (0.25-5.40 inches), Velocity = 0.3-0.9 m/sec,

Depth = > 0.15m (> 6 inches), and non-embedded substrate.



Figure 1. | ' AKAB9-3
Date:

Stream Name:
Stream No.:

Survey Crew:

Section:

. . gc .
Transect? width Habitat b&c 4 ,

# {m) Spawning | Non-Spawning : COMMENTS

1

10

11

12

8standard distance between transects is 25m.
Precord % spawning habitat to nearest 10%.

cSpawning habitat: Substrate = 0.60cm -~ 13.75ecm (0. 25 - 5.40 inches), Velocity = 0.3 - 0.9 m/sec, Depth = >
0.15m (> 6 inches), and non-embedded substrate,

dComments should include stage of pink spawning activity, sampling problems, and stream temperature where
applicable.
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211 Mission Road
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S/71/30 draftt

OPERATIONAL PLAN FOR AKALURA, UPPER S5TATION AND RED LAKES
SOCKEYE SMOLT STUDIES 135@ '

Intraductiarn,

In 1983 the commercial sockeye salmon {(Oncarhyrnchus nerka) fisheries
were curtailed in most of the Hodiak Management Area due to oil
comtaminants from the 24 March 19839 Exxon Valdezr spill of about 11
millicrn gallons of il into Privice William Scund.  As a conseguence
several sockeye systems had escapements much greater tharn the
management goal for aptimal production. For example the Red Lake
system with arn escapemernt goal of 300, 2@ fish had an escapemewnt in
excess of 75@, @@ fish, and the Akalura system with a desired
escapement geal of S@, 200 fish had a 11@,208% Tish escapement. The
concern is that the large escapements may damage future returns by a
conbination of factors imcluding disease, fry starvation, and shifts in
the plankton community caused by excessive predation. The project
cavered here will focus onm the response of the sockeye smolt.

Goal:

The overall goal is to guantify the impact, if any, of surplus scockeye
escapement to selected systems in the Kodiak Marnagement Area caused by
the 1989 EXXON Valdez cil spill. The selected systems include Upper
Station Lakes (contrcl), Akalura Lake, and Red Lake. The plan
presented here involves an evaluatiorn of the sockeye smalt proaduction
from these systems. The specific objectives and tasks for the 1332
smolt program at Akalura, Upper Station, and Red Lakes are:

Objective:
1. Estimate the magnitude of the scckeye smolt run in rnumbers of fishg

2. Estimate the age compcosition, and average weight, length, and
condition for each of the major age classes of the sockeye smolt rung

3. Determirne the timing of the scckeye smolt run.

Tasks:

1. Operate a Canadian fan trap continucusly through the sackeye smolt
migrations

2. Estimate the daily catch of trap caught fish by species;

3. Sample 220 smalt per week for age, lerngth, arnd weight from the trap
catchg



4, Mark several hundred trap caught sockeye smolt weekly using Bismark
Brown Y dye for release upstream of the catch location to determine
trap efficiency and allow estimaticon of total smolt rumbers.

Supervision:

The Field Project Leaders are Bruce Rarrett and Charles Swantorn. The
Assistant Project Leader is Gary Todd. The field staff and crew
leaders are:
Akalura Ed Avery—-Crew Leader
Shelly Jornes—- Crew

[

Eriec. Helly-COrew Leader
Chris Hicks- Crew

Uppey Stationm:

ro =

Red Lake: . Terry Giegerich—Crew Leader
. Scott Marx— Crew

« Mark Larrison— Crew

0 g s

The crew leaders are responsible for making daily work assigrments and
ernsuring that cperatioms are conducted safely and according to the
standards defined in this marual. Swanton and Barvett will
administratively oversee the program which will irnclude enswring that
adequate logistic, egquipment, and techwnical support are provided., Gary
Todd will be in the field full time to trouble shoot prublems ard
pravide quallty cantrol on the data.

Procedures -

A Canadian fan trap will used in the cutlet stream of Akalura, Red, and
Upper Station Lakes to evaluate the sockeye smolt migration. - Each trap
will be fitted with a live bax, arnchored at the upstream end usirng
fence posts and polyrape, arnd equipped with two hamd drivern wirnches

mounted on a pipe rack set over the lower half of the trap to adjust
elevatlon.

The Akalura smolt trap will be fished in the first stream riffle
upstream of the adult salmon weir site which is at the upper limit of
intertidal influernce. The Upper Station trap will be sited in the
cutlet stream of Lower Upper Station Lake about 1/2 mile below the
lake. The Red Lake trap will be irn the cutlet creek 1/& mile belaw the
lake. All traps are to be on location and aoperational by 15 May 1394,
Bererally each trap will be sited mid charmel and at the tail of a
riffle where velaocity ()1 ft/sec) and depth (}1 ft.) are sufficient for
encough flow through the trap to minimize fish avoidance problems.
Depending on the flow conditiorms arnd size of the trap aperture,
perfarated smolt panels may be used for leads to enhance trap
efficiency. After the initial set-up and evaluation, if a trap is
repositioned or lead material is either added or deleted the action
~should be well documented in the comment section of the daily catch
reporting form (Figure 1).  This is important because of the likely
change in the gear efficiency. '




" Figure 1.

-PROJECT LOCATION:

DAILY SMOLT TRAP CATCH REPORTING FORM

DATE:

Time
(Military)

Socke

Smolt

Fry

Coho
Fry

Dolly
Varden

Stickle-
back

other

Comments

TOTAL




Each trap will be checked as often as riecessary to maintain the trap
efficiency and minimize any fish mortalities. Mirnimally the traps
should be checked every 3@ mirnutes betweern the hours of sunset arnd
surrise. During daylight hours normally a check once every four hours
is adequate. Although smolt gernerally cutmigrate in the evening hours
there is evidernce of large smalt movements ococumring in hours of mid
afterncon coinciding major weather charpges including rain storms. It
is essential that each crew keep a cloge vigilance on the assigred
smalt trap.  Unforturnately there are numerous instances where crew
vigilance has beewnn less than desirable and thousands of smolis have
beewn overcrowded and killed sclely due to crew imattentiveress.

There are twa methods for determining the species catch in a trap. The
simplest and most common procedure is to individually count the fish by
species while emptying the live box with a dipret. More specifically
the catch is transferred by dipnet into a partially water filled 5-
gallon plastic bucket, and the fish are individually counted in the
process of spilling the corntents of the bucket in the stream below the
trap. The second method invalves a catch-weight sampling procedure
where the catch is transferred by dipret into a small mesh rnetted
basket suspewrded over the creek from a hanging scale. The aggregate
weight of the catch is then recorded and the process is continuved until
the live box is emptied. However during the catch-weight sampling
process samples are taken to determive species cournt by weight. This
imvolves cournting the rnumber of fish by species from a krnown aggregate
weight abtairned using a hanging scale. Gererally the rule will be to
sample every tenth dipriet of fish for a species count by weight. The
secornd method should anly be used when there are relatively large
number of smolt being caught, and there is not evwough time to count all
the fish without incuwrring mortalities. The daily smalt count data
will be recorded on the forms in Figures 1 and 2.

Trap efficiency will be estimated weekly by a simple mark and recapture
method. This will entail placing about S@@ smolt into a holding tank
of water contaiwming Bismark Brown Y dye (1 g per 30 1 of water for 30
mirnutes; 1 U.S. pgallon= 3.8 liters) which will tint the smolt and make
them readily distinguishable from urdyed smolt. The dyed fish in the -
holdiwmg tank, which will be oxygenated, will be moved about 0.5 miles
upstream by skiff and released evenly acraoss the stream charmel. For
three days following a release all fish caught in the trap will be
checked for the dye mark. If during a three day recovery pericd the
previously defired catch weight sampling procedure is implemernted due
to more smalt being caught irve the trap tharn can be individually
counted, the crew is ta sample for both the rnumber of fish caught per
sample weight and the rumber of dyed fish caught per sample weight.
Trap efficiency will be determined by the proportion of marked fish

recavered. - The mark and recapture data will be recorded on the form in
Figure G. :

At each location 22@ sockeye smolt are to be sampled weekly for age,
~length, and weight. Specific procedures for collecting and recording
the information is in Appendix A and B. Each sample should be taken
from. a single days catch. If not encugh smolt are caught to meet the




WORK SHEET FdR ESTIMATING SMOLT TRAP CATCH USING CATCH-WEIGHT SAMPLING

Figure 2.

Date: Time Period (military): to Project Location:

Basket ﬂeight (wet):

1. 11. 21. 31.
2. | 12. 22. 32.‘
3. | 13. 23. 33.
4. 14. 24. - 34,
5. 15. 25. 35.
6. « 16. 26. 36.
7. 17. 27. 37.
8. 18. - 28. : 38.
9. | 19. 29. 7 | 39.
10. - 20. 30. 40.

GRAND

Totals: + + + = TOTAL

" GRAND TOTAL LESS BASKET WEIGHTS (a):

SAMPLE BIOMASS CATCH
(Fish plus basket weight) Sockeye Smolt Other

1
2.
3.
4
5

Sub-total (c) (d)
TOTAL (1ess basket wts.) (b)

ESTIMATED CATCH: Smolt (ac/b); Other (ad/b)



o

- Figure 3.

SOCKEYE SALMON SMOLT SUMMARY REPORT

PROJECT LOCATION:

DATE
(Day, Month, Year)

TOTAL #
SMOLT CAUGHT

TOTAL #
SMOLT MORT.

TOTAL # DYED
SMOLT RELEASED

TOTAL # SMOLT
EXAMINED FOR MARKS

TOTAL # DYED
SMOLT RECAPTURED




sample size the balance of the sample should be taken from the rnext
days catch amly. Since smolt primarily migrate at night a sinmgle
sampling day will be the 24-h pericd from rnoon to noon and will be
identified by the calendar date correspondivg to the first noon.

Fish species identification keys are in Appendix c.

Climatological data will be collected at each location daily at
appraximately 1822 hrs.  The information will be recorded on the farm
ivi Figure 4 and will include water and air temperatures, stream height,
percent cloud cover, and wind direction and velocity.

The smolt traps will be removed at the end of the smolt migPation-wh;ch
ie expected to be about 21 Jure.



'Figure 4.

A

CLIMITOGICAL OBSERVATIONS

PROJECT LOCATION:

DATE

TIME

TEMP-

AIR

WATER

CLOUD COVER
(%)

Wil

ND

DIRECTION

VEL. (mph)

STREAM GAUGE
(0.1 FT)

COMMENTS




APPENDIX A

Procedures for Sampling Salmon Smolt



The same size goal per week is 220 sockeye salmon smolt. It is essential that the sample
be taken randomly. In the event that more than the required sample size is in the smolt
trap at the time of sampling the trap is to be stirred to assure randomness. When the
smolt are randomly distributed a small dip net will be used to remove a subsample, this
procedure will be repeated until the sample goal is met.

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to
anesthetize the fish. The use of this chemical will be demonstrated in the field. Age,
weight, and length data will be recorded on adult AWL forms (Appendix A.1), as no smolt
AWL forms exist. Refer to Appendi B on the standard procedures for recording data on
an AWL form. Record at the top of each AWL dorm: personnel collecting the data.

A knife will be used to remove 5-10 scales from the preferred area, Appendix A.2. The
scales will be mounted on a glass slide as illustrated in Appendix A.3. The left protion of
each slide will be labeled with: sample site, location, date, and specimen number.
Smolt lengths will be measured to the nearest millimeter, from the tip of the snout to the
fork of the tail, Appendix A.4.

Excess water will be removed from the smolt before weighing by using a paper towel as
a blotter. Individual smolt weights will be recorded to the nearest gram.
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Appendix A-2- Scale sampling procedure Showing the prefsrreq scale sampiing area on

smolt saimen.

Pestericr Insertion of Corsal Fia

Left Side
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Appendix A.3.Salmon smolt glass slide examole.

Location

Collecsion Date
Fish Reference Numper

Collector
Collector

Appendix A.4.

Bear River:
7/02/88 o} 9.3
#100-708 | ¢& 3:33 o N
Whelan °§ o§ 00
Perry _ ]
Number Number Number Humper
100 101 102 104

Measuring smolit length.

—————— Snout to fork length




APPENDIX B
Procedure for Using AWL Mark-Sense Forms

For Sampling Adult Salmon



Length, Sex, and Scale Sampling Procedure for Sampling:
Using Mark-Sense Forms
(Recommended by Statewide Stock Biology Group, May 1985)

INTRODUCTION

Salmon from the catch are sampled for length, sex, and scales annually by field crews
throughout the state. This data base is essential to sound management of the State’s
salmon resources. This information is drawn upon by management and research
biologists for: (1) forecasting run strengths; (2) setting escapement goals; (3) examining
the productivity of each system; (4) salmon growth analysis; (5) catch apportionment
(based on age composition and/or scale pattern analysis); (6) in-season run estimation;
and (7) to gain a better understanding of the biology of each stock.

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as follows:

SCALE SAMPLE: A data set collected from a specific sampling location, containing scales
and data from a single species, collected during a single year. All data forms and scale
cards of a single SAMPLE have the same statistical code. AWL and scale card number
in a sample are consecutively and chronologically ordered.

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively numbered
AWL’s and scale cards. SUB-SAMPLES usually consist of one or more time segments
of a sample. , '

To be useful, data must be recorded on the mark-sense forms neatly and accurately. The
following procedures are to be adhered to when sampling for length, sex, and scales
using mark-sense AWL forms.

COMPLETING THE FORMS:

A completed mark-sense AWL form and accompanying gum card for sampling
commercial catches of sockeye and chum salmon are shown in Appendix B.1. A
completed AWL form and accompanying gum cards for sampling commercial catches of
chinook and coho salmon is shown in Appendix B.2.

Complete each section of the left side of the mark-sense form using a soft No. 2 pencil
and darken the corresponding blocks as shown in the figures. Make every effort to
darken the entire block as partially filled blocks are often missed by the optical scanner
which reads and records the data from the mark-sense AWL forms. Label only one form
at a time to avoid "the carbon paper effect' and resulting stray marks.

Description:
For catch sampling: Area/Samplers (name and W-R-P)

Card: :
The AWL forms and corresponding gum card(s) are numbered sequentially by date
throughout the season starting with 001. A separate numbering sequence will be used
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Exampie of AWL and gum cards for sampling
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for each species, gear type, district, and geographic location. Consult your port
supervisor for the current card number. Sockeye and chum samples will have only 1 card
per AWL form as shown in Appendix B.1. Coho and chinook samples will contain up to
four cards per AWL form as shown in Appendix B.2.

Species:
Refer to the reverse side of the AWL form for the correct digit.

Day, Month, Year:
Use appropriate digits for the date the fish are caught.

District:
List only one district. Consult project leader for appropriate district and subdistrict
numbers.

Subdistrict: ,
List a single subdistrict if it is known and all the fish sampled were from that single
subdistrict. Leave blank if more than one subdistrict is involved or if the subdistrict is
unknown.

Stream: ,
Leave blank for catch sampling.

Location:
For catch sampling list the appropriate port code.

Period: | o :
List the statistical week in which the fish were caught (Table 1).

Project:
Refer to the reverse side of the AWL form for the correct code.

Gear:
Refer to the reverse side of the AWL form.

Mesh:
Leave blank unless specifically instructed by supervisor to do otherwise.

Type of Iength' measurement:

Use (2) mid-eye to fork-of-tail (unless specifically instructed to do otherwise). Refer to
Appendix B.3.

# of cards:

Mark 1 when sampling sockeye and chum salmon (Appendix B.1). Mark 1A, 1B, 1C, or
1D when sampling chinook and coho salmon and write the card numbers perpendicular
to the left of the fish # column as shown in Appendix B.2. :

- Itis paramount to keep the mark-sense forms flat, dry, and clean. Fish gurry and water
curling will cause data to be misinterpreted by the optical scanning reader machine. In



Table 1. 1990 statistical weeks.

Statistical Statistical
Week Calendar Dates Week Calendar Dates
1 0l-Jan to 06-Jan 28 08-Jul to 14-Jul
2 07-Jan to 13-Jan 29 15-Jul to 21-Jul
3 14-Jan to 20-Jan 30 22-Jul to 28-Jul
4 21-Jan to 27-Jan 31 29-Jul to 04-Aug
5 28-Jan to 03-Feb 32 05-Aug to 11-Aug
6 04-Feb to 10-Feb 33 12-Aug to 18-Aug
7 11-Feb to 17-Feb 34 19-Aug to 25-Aug
8 18-Feb to 24-Feb 35 26-Aug -to 01-Sep
9 25-Feb to 03-Mar 36 02-Sep to 08-Sep
10 04-Mar to 10-Mar 37 09-Sep to 15-Sep
11 11-Mar to 17-Mar 38 16-Sep to 22-Sep
12 18-Mar to 24-Mar 39 23-Sep to 29-Sep
13 25-Mar to 31-Mar 40 30-Sep to 06-0Oct
14 01-Apr to 07-Apr 41 07-0Oct to 13-0Oct
15 08-Apr to 14-Apr 42 14-0Oct to 20-0ct
16 15-Apr to 21-Apr 43 21-0Oct to 27-0ct
17 22-Apr to 28-Apr 44 28-0ct to 03-Nov
18 29-Apr to 05-May 45 04-Nov to 10-Nov
19 06-May to 12-May 46 11-Nov to 17-Nov
20 13-May to 19-May 47 18-Nov to 24-Nov
21 20-May to 26-May 48 25-Nov to 01-Dec
22 27-May to 02-Jun 49 02-Dec to 08-Dec
23 03-Jun to 09-Jun 50 09-Dec to 15-Dec
24 10-Jun to 16-Jun 51 16-Dec to 22-Dec
25 17-Jun to 23-Jun 52 23-Dec to 29-Dec
26 24-Jun to 30-Jun 53 30-Dec to 31-Dec

27 01-Jul to 07-Jul




Appendix B.3. Measuring fish lengch.

MD-EYE TO FORK LENUTH

Because the length and form of the sncut of salmen changes as e
fish apprcaches sexual maturity, lengtn measurements are mace fram the
micdle of the eye to the fork of the tail. The lencth 1s always recarced

to the nearest millimeters The procecure for measuring iengin
(mic—-eye to forx) of the salmon is as follows:
1.

Place the salmon flat on the board with tre head to your
left and the dorsal fin away from you.

2. Make sure your eye is directly over the end of the board.
Line the eye of the salrmon up with the edge of the board
ana holc the head in place with your left hana. It helgs
to place a finger in the salmon's eye for reference.

3. Flatten and spreaa the tail acainst the boara with your
gight hana.

4. Read the mid-eye to fork length to the nearest
millimeter . )



general, keep the forms neat enough and legible enough to have a stranger be able to
make sense out of them.

Additional data columns are available on the reverse of the AWL for individual project use.
If you as a project leader use them and wish that data to be read by the opscan reader,
you will need to transfer the litho code from the front of the form to the reverse.

GUM CARD(S):
Fill out the gum cards as shown in Appendix B.1-2.

Species:
Write out completely (i.e., chinook, sockeye, etc.).

Locality: ,
For catch sampling write down area in which fish were caught followed by the word catch
(e.e., Herendeen Bay Catch).

Stat. code and Sampling date:
Transfer the appropriate digits from the AWL form.

Gear:
Write out completely.

Collector(s):
Record the last name or initials of the person(s) sampling.

Remarks:
Record any pertinent information such as; number of scales per fish sampled,
vessel/tender name, etc. Transfer this same information to the top margin of the AWL.

SAMPLING:
A. GENERAL

1. Sex the fish and darken M or F in the sex columns. If any difficulty was
encountered in this procedure, write "I had trouble sexing these fish" on the top

margin of the AWL and ask your supervisor for help as soon as possible before
sexing additional fish.

2. Measure all species’ length in milimeters from the middle of the eye to the fork of
the tail, refer to Appendix B.3. Record length by blackening the appropriate column
blocks on the AWL form. Column 3 on the AWL form is used for fish over 999
millimeters long (Big Daddy Chinook). Measure all species of salmon to the
nearest mm. Check the calipers daily, before use, to ensure the accuracy of the
measurements. '

3. Pluck the "preferred scale” from the fish using forceps. Remove all slime, grit, and
skin from the scale by moistening and rubbing between fingers. The "preferred



scale" is located on the left side of the fish, two rows above the lateral line on the

- diagonal from the posterior insertion of the dorsal fin to the anterior insertion of the

anal fin, refer to Appendix B.4. If the "preferred scale" is missing, select a scale
within the preferred area on either the left or right side of the fish. If no scales are
present in the "preferred area" on both sides of the fish, sample a scale as close
to the preferred area as possible and darken the 8 under "age error code" on the
AWL form. '

Clean, moisten and mount scale on gum card directly over number 1 as shown
in Appendix B.4. The side of the scale facing up on the gum card is the same as
the side facing up when it was adhered to the fish. This outward facing side is
referred to as the "sculptured" side of the scale. The ridges on this sculpture side
can be felt with a fingernail or forceps. Mount scale with anterior end oriented
toward top of gum card.

When sampling sockeye and chum sélmon repeat steps 1 through 4 for up to 40
fish on each AWL form.

When taking 3 scales per fish as with chinook and coho salmon sample the
"preferred scale" and scale #2 and scale #3 as shown in Appendix B.4. Scale #2

‘is one inch to the left of the "preferred scale," scale #3 is located one inch to the

right, and both are 2 rows above the lateral line. Mount the 3 scales from fish #1
over 1, 11, and 21 on the gum card as shown in Appendix B.2. Continuing, mount
the 3 scales from fish #2 over 2, 12, and 22, etc.

7. Cover the cbmpleted gum card with wax paper.

When sampling a weired system you may use the old AWL forms to record the
data. Keep the mark-sense forms in camp where they will be clean, dry, and flat.
After sampling is done for the day transfer the data to the mark-sense forms. ltis
the responsibility of the data collector to transcribe the data before turning it over
to the port supervisor.

9. Miscellaneous:

a.

When scales are sampled in wet conditions it is difficult to mount scales in a
fashion so as to result in a good scale impression being made. Glue often
obscures scale features and scales frequently adhere poorly to the card. Inthis
situation the scales should be remounted.

For adipose clipped fish record the head tag number on the corresponding row
in the first five columns on the reverse side of the AWL.

Look down the form from two angles after the data has been recorded to pick
up any glaring mistakes. A common error occurs, for instance, in placing both
the 4 and 7 of a 475 mm fish in the 100’s column with nothing in the 10’s
column. - '



Appendix B.4. Scale samoling procedure showing the preferred
scale sampling area on an adult salmon.
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Keep all fish gurry off forms and erase any stray marks on the forms before
turning them in to your supervisor.

Write in all comments explicitly and completely under remarks, transfer remarks
to top margin of AWL.

Responsibility for accuracy lies first with the primary data collector(s). The port
supervisor will return sloppy or incomplete data to individual collectors. After
editing a form, place your initials next to card #, but not in left margin.



LENGTH, SEX AND SCALE SAMPLING PROCEDURE FOR
ESCAPEMENT SAMPLING USING MARK-SENSE FORMS

Salmon from escapement are sampled for length, sex, and scales annually by field crews
throughout the state, as are salmon from the catch. The information is used similarly.
Data is recorded in a slightly different manner and for this reason a separate instruction
section has been prepared this year for escapement sampling.

Appendix B.1 is an example of a mark-sense form filled out for escapement sampling.
Data must be recorded on mark-sense forms neatly and accurately. Basically the
procedures are the same as for catch sampling, with the following exceptions:

I. Mark Sense Forms

A. Description: For escapement sampling, Area/Samplers (name and W.R.P.).
(Note: write out species completely using AFS standards listed on the reverse
of the mark-sense form).

B. Subdistrict: Complete for all escapement samples.
C. Stream: Consult the field crew leader.

D. Location: Fill in the appropriate location for escapement sampling. (i.e. Bear
River ADF&G camp 055, Nelson River ADF&G camp 056) (Table 2). If a code
has not been assigned then leave blank.

If. Gum Cards

A. Locality: Write out the locality followed by the abbreviation "ESC" (e.g. Hugh
Smith ESC).

Remember: Even though conditions are not the best when sampling in the field,
mark-sense forms should come in neatly written, clean, and flat. Transcribe them if
necessary. If gum cards get wet, remount the scales. Responsibility for data lies with the
data collector(s) not the port supervisor, or "the people in Kodiak"!



Table 2.  Assigned port and weir location codes. (Use under location in filling out
AWL’s for catch and escapement sampling.)

Port Codes

001 - Pelican

002 - Elfin Cove

003 - Sitka

004 - Juneau

005 - Petersburg

006 - Ketchikan

007 - Craig

008 - Port Alexander

009 - Metlakatla

010 - Excursion Inlet

011 - Hoonah

012 - Wrangell

013 - Out of State

014 - Kake

015 - Gedney

016 - Security Bay

017 - Meyers

018 - Pt. Baker

019 - Klawock :
020 - Yakutat -
030 - Lazy Bay

031 - Port of Kodiak

032 - Pauls Lake

033 - Thorshiem

034 - Afognak River

035 - Karluk River

036 - Red River

037 - Upper Station

038 - Frazer Lake

039 - Dog Salmon

040 - Akalura River

041 - Uganik River

150 - King Cove

151 - Port Moller

052 - Dutch Harbor

053 - Akutan

054 - Sand Point »
055 - Bear River, ADF&G Camp
056 - Nelson River, ADF&G Camp
057 - Canoe Bay
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A Guide to the Collection and Identific.ation of Presmolt Pacific
' Salmon in Alaska with an lllustrated Key

MILTON B. TRAUTMAN!

ABSTRACT -~

This field and laboratory key contains recommendaiions for types of equipment needed,
instructions for preserving and labeling specimens, and descriptions of the characters used in

identifying five species of Pacific salmon. The key is illustrated with six line figures: 1} juvenile

- salmon, 2) the first gill arch, 3} head with gill arch in situ, 4) first gill arch and eye for comparison
with longest rakers, 5) method of counting anal fin rays, and 6) ventral surface of head showing
branchiostegals. Five plates of stippled line drawings of five lengths (25 to 110 mm fork length)

for each of the five species of Pacific salmon, an annotated opposable key, and a glossary are

also included.

INTRODUCTION

. As'adults, the five species? of Pacific salmon
of the genus Oncorhynchus inhabiting western

North American waters are easily identified,

but as subadults or as smolts in silvery coloration,
they are less easily recognized. As juveniles less
than 125 mm (5 inches) in fork length (FL), they
may be quite difficult to identify. In addition,
characters by which presmolt juveniles can be
distinguished may vary with geographic area.
Several keys for identification of juvenile
salmon have been published, most of which uti-
lize the number, length, and shape of the gill
rakers on the first gill arch; number of pyloric
caeca and branchiostegals; and absence of parr
marks, or if present, their size and shape (Foer-
ster and Pritchard, 1935; Schultz, 1936; Haig-
Brown, 1947; Clemens and Wilby, 1961; McPhail
and Lindsey, 1970; Wilimovsky? ). In addition to

' Professor Emeritus of Zoology, Ohio State University,
Columbus, OH 432HL The author was employed in Alaska
by the National Marine Fisheries Serviee Auke Bav Fish-
eries Labortory daring the summers of 1959 and 196). The
specimens were obtained and most of the drawings made
at that time.

* A sixth species, (). mason (Brevoort!. inhabits the streams
of eastern Asia from the Okhotsk Sea to Formosa.

the above characters, the key in this paper em-
phasizes and illustrates the distribution of those
chromatophores (usually meélanophores) which
are reliable enough to aid in the specific identi-
fication of juveniles.

This key describes the characters typical of
presmolt juveniles of the five species of Pacific
salmon in Alaska. The common names recom-
mended by the American Fisheries Society
(Bailey et al., 1970, p. 17) are used, despite the
fact that other names appear to be in more gen-
eral use. These other names are inserted in pa-
rentheses after their respective species. Trouts,
Atlantic salmon {Salmo salar}, and some other
salmonoids are included in the key because of
their resemblance to Pacific salmon.

Before presenting the key, it appears advisable
to describe the equipment and methods I re- -
commend for preserving specimens, labeling
specimens, and counting, measuring, and remov-
ing parts of specimens, so that those not
acquainted with my procedures may more ac-
curately and quickly identify their material.

*N. ). Wilimovsky. 1938, Provisional keyvs to the fishes
of Alaska. On file Natl. Mar. Fish. Serv. Auke Bay Fish.
Lab.. Auke Bay. AK 99821,
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RECOMMENDED EQUIPMENT

Maugnifiers: Magnification in the range of 4
to 30 will prove helpful in identification of juvenile
salmon. A binocular microscope having such a
range is the most satisfactory, but any type of
magnifier of more than 4 power and less than 30
may be used provided it is not necessary to use
one's hand to hold it—usually both hands are
needed to manipulate a specimen. In the field,
a binocular unit containing lenses inserted in a
frame or headstrap or a jeweler's eye magnifier
(especially if one wears glasses) may be used.

. Forceps: Four or five inches long with straight
or curved tips—for lifting fins, holding back gill
covers, etc. .

Scalpel: A sharp blade an inch or two long—
for removing gill arches, opening body cavities,
ete. -

Teasing needle: A needle inserted in a wooden
or metal handle—for separating closely set gill
rakers, etc. / -

Dividers: For measuring and comparing var-

 ious body parts; dividers in which one or both
legs can be “broken” are the most satisfactory. -

- Scissors: About 6 inches long with the blades
or cutting surface of about 1 inch.

Ruler: Graduated in millimeters to measure
fish lengths and parts; one which includes inches
also desirable. : -

PRESERVING SPECIMENS

The careful preserving of specimens cannot be
too strongly emphasized. Much time is lost in at-
tempting to identify improperly preserved fishes;

it is only when properly preserved that they may

be rapidly and correctly identified. Frequently,
juvenile salmon that have died in nets become
soft, bleached. and torn. For the sake of accuracy
it is better not to attempt to identify such
material.

To preserve juveniles, upon capture place them
in a solution of 1 part Formalin to 9 parts water.
If live fishes are placed in too strong a Formalin
solution, they may die with their mouths widely
agape or the chromatophores may close so tightly
as to be difficult to detect. If placed in too weak
a Formalin solution, the fishes become bleached
and soft and may decompose. If fishes are to be
preserved for more than a year (or permanently),

leave them in the Formalin solution at least 1 wk
and if possible no longer than 4 mo. When fish
are removed from the Formalin solution, soak
them in water for 24 to 48 hr; then place them
in a solution containing 70% ethyl alcohol and
30% water or 35% isopropyl alcohol and 65%
water. .

Do not crowd or pack fishes in a container,
especially if they are alive or only recently dead.
Fresh fishes, if packed too tightly, will become
permanently deformed upon hardening in For-
malin, will be bleached where their bodies come
in close contact, or will decompose. A container
is too crowded if the fishes will not readily move
as the container is slowly rotated or shaken.
When sufficient room is allowed, identification
will be facilitated because the fishes will harden
without discoloring; bodies and fins will not be
deformed, twisted, or broken; and the chro-
matophores will remain nearly or fully open.

LABELING SPECIMENS

Labeling specimens fully and properly is of

- great importance; unlabeled or mislabeled speci-

mens are of little or no value. Put the label with
the specimens at the time the fishes are pre-
served. Label paper should remain firm when
wet and should not become pulpy. Write clearly
with pencil or permanent ink, recording the
following data.

Field Number - -

Use your own or a department number. A sat-
isfactory method is to use the first initial of your
surname or your {ull surname, the last two digits
of the year, and your collection number. Thus, if
Joe Brown in 1962 preserves his fifth collection,
he writes B-62-5 or Brown-62-5; if for the Depart-
ment of Salmon Investigations he writes, SI-62-5.
When a departmental symbol is used, it often is
desirable for the collector to add his initials or
name to the label.

Name of Water Body and Locality

Use names on standard maps. Whenever pos-
sible, avoid temporary or local names, such as




Brown's fishing camp. An example of a brief but
adequate recording is: Alaska, Naknek River
System, Katmai National Monument, Brooks
Lake.

Date

Include the month, day, and year and, if per-
tinent, the hour.

The following additional information may be
needed at times.

Method of Capture
Describe type of gear and size if significant,

i.e., seine {2 cm mesh), fry net (1 crmmesh), trawl
(1 cm bag), ete. -

Temperature

Measure temperature of air and/or water. If
water is ice-covered, what percent?

Other Water Conditions

If a stream: estimate its average width and
maximum depth; if tidal and brackish, to what

1
{
|
|
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|
]

___.___._...._._.._.__._.'___.

extent; degree of turbidity and source—glacial
silt, plankton, etc.; degree of gradient—low,
moderate, or high; percentage of stream in pools,
with or without current; percentage of stream
in riffles, whether flow is sluggish, moderate,
or swift; dominant bottom types—sand, gravel,
boulders, bedrock, muck, silt, etc.; aguatic vege-
tation —submerged, emergent, or both (name
dominant species or genera if known). if a lake
or bay: state whether fresh, brackish, or saline;
if tidal, state to what extent; estimate size and
possible depth; give degree of turbidity, type
of bottom, and amount and kinds of aquat-
ie vegetation. N

Remarks _

Describe anything that may aid in identification

of the fishes, such as peculiar markings, habits,
or habitats. '

_ CHARACTERS USED IN
IDENTIFYING SPECIES

A juvenile salmon is shown in Figure 1 to assist
in recognizing and defining the characters and
the counts and measurements used when keying
out a specimen. E

— e o e e e e cm . o e — —— -

Fivure 1.~ Juvenile salmon. illustrating parts and methods of measuring: D fork Jength: 21 head Jength:
predorsal ridue: 4y dorsal {in: 51 portion of postdorsal ridge between posterior end of dorsad fin hase and origin
of adipose fin: 61 adipose fin: 7t pupil of eve: 81 will cover. beneath which is il chamber containing vill arehes:
ha paer mack: 100 Lateral line: 113 caudal peduncle: 120 caudal fin or tail: B9 peetorad fin: 1D axillary process

or =<cale: 131 pelvie fin: 164 anal fin.




First Gill Arch

Beneath each gill cover are four fully formed
gill arches; the first gill arch on either side is the
part used for specific identification. A gill arch
(Fig. 2) consists primarily of a bony central arch
to which the gill rakers are attached anteriorly,
the gill filaments (lamellae) posteriorly. The gill
rakers prevent solid substances such as food from
being carried out through the branchial clefts
and protect the delicate gill filaments. The num-
bers of gill rakers vary somewhat among indivi-
duals of each species of salmon, but the difference
- in average number between some spécies is suf-
ficiently great to enable one to use them as specific
characters.

The rakers on the gill arch may be counted as
a unit, or the upper and lower limbs may be
counted separately. The two limbs are joined

ANTERIOR

at an angle, the upper being the shorter. When
a raker is situated astride the angle, it is included
in the lower limb count. When all of the rakers
on the arch are counted as a unit, a single number
is given; otherwise, both limbs are recorded
separately (the upper limb first}, and then added,
thus 12 + 20 = 32.

The gill rakers nearest the angle of the arch
are the longest; the rakers become progressively
shorter as they approach the attachment ends
of each arch. The rakers near the ends are often
rudimentary and can be counted only under
magnification.

It may be difficult to count all of the rakers
accurately while the first gill arch is in place, in
which case it will be necessary to remove the
arch. To do this, turn back or cut away gill cover
as shown in Figure 3. Lift the first gill arch up-

ward. With a sharp scalpel, cut between the
dorsal ends of the first and second arches, making
a deep incision parallel with them; then cut the
remainder of the attachment away. Next cut
the ventral attachment in the same manner;
and when both ends are free, remove the arch.
Great care must be taken so that all rudimentary
rakers may be removed and counted. After fin-
ishing the examination of the arch, reinsert it
in the gill chamber for possible future exam-
ination. '

Gill Raker and Eye Comparison

The longest rakers are compared with the
length of the eye (Fig: 4). With dividers, obtain
the measurement of the length of the longest
raker; then place one point of the dividers at
the anterior edge of the eye, the other extending

POSTERIOR

Figure 2.— First gill arch of salmon after removal from left
gill chamber: 1} gill raker: 2) gill rakers attached to upper
or shorter limb of arch; 3) gill rakers attached to lower or
longer limb of arch: 4} angle of arch (junction of the two
limbs or bones); 51 ill filaments (lamellae); 6) upper point
of arch attachment; 7) lower point of arch attachment.
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Fizure 3. — Head of salmon. Dotted lines indicate that por-
tion of «ill cover which has heen removed to show first will

arch in place.
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PINK CHUM

Figure 4. — First gill arch and eve for comparison with longest gill raker length of five species of Pacific salmon.
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toward the opposite edge. Because the raker is
shorter than the eye length in juvenile saimon,
it is simplest to note where the raker reaches
in relation to the pupil. Like many body part
ratios, the gill raker-eye size ratios change as
the juvenile salmon increases in length. For
example, in specimens about 40 mm FL, the long-
est raker may be contained about 3 times the
eye length, but in 140 mm specimens of the same
species, the raker may be contained only about
2 times. This and other proportional changes
must be considered.

Anal Fin Measurement and Count

To compare the lengthﬁ of the fin base with the
longest ray, measure the anal fin-base with divid-

" ers; then project the posterior leg of the dividers
forward to the opposite tip of the longest ray

as shown in Figure 5 by dotted line.

In counting the number of rays (Fig. 5), do not
count those anteriormost ones which are less
than half the length of the longest rays, such as
those marked “0.” Count all rays, such as No. 1,
that are half (or more than half) the length of
the longest ray, taking great care to observe the
last ray —No. 15 in Figure 5. The last ray is usu-
ally split to its base and appears superficially as
two rays, but it is in reality only one and should
be counted as such.

Figure 5.— Anal {in of salmon. illustratine method of mea-
suring lenuth of fin base and of counting rays (ravs 2 (o 15

are stippled here for emphasisi.

Branchiostegal Count

All branchiostegals (Fig. 6}, including the small-
est, anteriormost ones are counted. Usually this
may be accomplished satisfactorily only under
magnification and with juveniles longer than
40 mm FL. The branchiostegal count is used
primarily as an additional character in specimens
otherwise difficult to identify, and is especially
valuable in separating the chinook salmon (usually
15 or 16) from the coho salmon (usually 13 or 14).

Figure 6. — Ventral surface of head of salmon. Arrow points
to one of 14_ branchiostevals on left side of head. -~

Pyloric Caeca Count*®

. With a scalpel, widely open the abdominal
“cavity. Sever the esophagus as far forward as
possible; then cut off the intestine near the poste-

rior end of the stomach. The stomach and caeca .

can now be removed as a unit (Fig. 7). Use
magnification and teasing needle as aids in count-
ing. Counts of pyloric caeca are useful chiefly
as an additional character for questionable speci-
mens, especially in separating the chinook salmon
(more than 100 caeca) from the coho salmon
{fewer than 90).

Color Pattern Variations

Juvenile salmon from certain waters or at
certain stages of development may have their
parr marks or other markings masked by a bluish-

*In the key. I have used pyloric caeca counts of my own,
plus published accounts of others and especially the more
recent ones. such as Clemens and Wilhy 1149615 and McPhail
and Lindsey 11970i. ‘

.
PN Sy

R 7 I

R BN, S - G - DR



22

Figure 7.~ Major portion of alimentary tract of sulmon with
pyloric cavca spread apart prepuratory to counting with aid
of a maynifier and teasing needle: 1) esophaygux (part of tract
between pharynx and stomachl, 2} stomach, 3} pyloric sec-
tion with caecs, 4} intestine.
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or greenish-silvery sheen, especially when they
are alive. To identify these fish, it may be nec-
essary to preserve them first in Formahn to in-
tensify their markings.

‘Juveniles of one species from certain waters,
such as habitually turbid ones, may have their
melanophores restricted in size or distribution,

thereby resembling superficially another species.

As an example, coho salmon normally have the
adipose and anal fins densely speckled with rath-
er large melanophores. But in some specimens,
the melanophores may be reduced in size or
distribution, so that coho salmon superficially
resemble chinook salmon. Conversely, juvenile
chinook salmon may have the melanophores
unusually numerous and well developed, thereby
resembling coho salmon. To avoid error in identi-
fication, compare the size and number of
melanophores on the fins with those on the body;
if few and small on the body, they should be few
and small on the fins.

Color variations also occur regionally. An ex-
ample is the predorsal stripe in chinook salmon,
which in fish from some waters is normally a
solid dark bar in specimens less than 80 mm FL;
in chinook salmon in other waters the stripe
may be reduced to a series of oblong blotches.

The length when individuals attain smoit color-
ation varies greatly, both regionally and in
specimens from the same locality; some fish of

~}

the same species may lose parr and sther

presmolt markings when only half as large as
other fish.

HOW TO USE KEY

Because of the variations in morphology and
coloring, it is advisable to use the_ key in con-
junction with the figures and plates and to.check
a large combination of characters.

In using the key, first make certain your speci-
men is a Pacific salmon by examining the
characters under the two opposable groups
labeled “1.” Next, note the absence or presence
of parr marks (see sections “Combination of”
under opposable groups 2). If no parr marks are
present and your specimen has not entered the
silvery smolt stage, it is probably a pink salmon,
but to make sure, compare it with the identifying
characters between opposable groups 2. If parr
marks are present, note the absence or presence
of melanophores on adipose and anal fins (see
groups 3). If melanophores are absent, see sec-
tions “Combination of” under groups 4; if pres-
ent, see “Combination of " sections under groups
5. Decide which “Combination of” most closely
fits your specimen, then verify it by comparing
the descriptions of the identifying characters
for the opposable groups.
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KEY TO PRESMOLT JUVENILE SALMON

Salmonoid fishes having fewer than 20 rays in the dorsal fin (excludes grayling);
strong teeth on jaws and tongue (excludes ciscoes and whitefishes); many pyloric
caeca (excludes smelts, family Osmeridae); an axillary process or scaly appendage
above pelvic fin (Fig. 1, No. 14); an adipose fin; cycloid scales; upper jaw formed

by both premaxillary and maxillary . ... .o .o ittt i e 1.
Base of anal fin shorter than longest ray (Fig. 5). Anal rays usually 9 to 12 (rarely

8 or 13). Gill rakers normally fewer than 20 on first gill arch (Fig. 3). Dorsal

fin of larger juveniles of some species with several blackish spots.
CHAR, TROUTS, ATLANTIC SALMON. . .........cccvvevuranen......Notinthis key.
Base of anal fin longer than longest ray (Fig. 5). Anal rays usually 13 to 17 (rarely

12, 18, or 19). Gill rakers normally 20 to 40 on first gill arch (rarely 19). Dorsal

fin of larger juveniles lack blackish spots but tip of fin may be blackish.
PACIFIC SALMON —genus Oncorhynchis. . . .ottt iiiiienaannatsnenenas L2,
Combination of: No parr marks on sides and no prominent specklings on back of

presmolt juveniles. Usually no melanophores on anal and adipose fins; if melano-

phores present, they are few and very small, and if on adipose, are restricted to
- its posterior, free edge.
PINK (HUMPBACK) SALMON—-Q. gorbuscha. . . .. ......Plate 1.

General development — Similar to chum salmon in that yolk sac may not disappear
-until juvenile is more than 34 mm FL, after which development toward smolt
shape and coloration is rapid. When less than 50 mm FL, this species is similar
to chum salmon in being more terete than the sockeye, chinook, and coho salm-
on; body depth immediately before dorsal fin usually more than 1.5 times head
length. -
Parr marks—Only speciés of salmon lacking parr marks in the présmolt juvenile.
Coloration of body — Preserved material—In juveniles less than 40 mm FL, back
is dark to lateral line and ventral half of body light when bicolored; dorsal third
of body is darkest, sides lighter, ventral third lightest (usually milky-white or
silvery) when tricolored. Few or no melanophores on lower sides and belly.
In juveniles more than 40 mm FL, bicolored or tricolored condition is normally
not evident, the dark back lightening gradually downward to the very light

belly. Living specimens-—Dorsal half of body bright bluish or greenish with

much silvery reflection; ventral half milky or silvery-white.

Fins— Anal and dorsal fins averaging smaller than in chum salmon; these fins
in this species and in chum salmon distinctly smaller than in sockeye, chinook,
or ccho salmon. In specimens less than 40 mm FL the longest anal ray, when
measured into head length, extends from tip of snout to about center of eye;
in larger presmolt juveniles, this measurement extends from tip of snout to
anterior half of eve. Anal rays usually 14 to 16 {extremes 13 to 17). Dorsal fin
has few specklings and only a slight tendency toward a dark anterior edge in
Juveniles less than 50 mm FL; over 50 mm, blackish anterior edge becomes pro-
nounced and tip of fin dusky. Caudal fin has speckling confined to basal half
in juveniles less than 50 mm; with increasing length of juveniles, specklings
appear along rays. and in large presmolt juveniles lobes tend to become
blackish.



FL 25-35 MM

FL 51-70 MM

FL 91-110 MM

Plate 1.—Pink salmon.
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Gill rakers (see Fig. 4) — Eleven to fourteen on upper limb, 14 to 19 on lower, total
usually ranging between 27 and 33 (extremes 25 and 35); rakers slender and
rather long; most similar in size and number to sockeye salmon but shorter
and usually fewer (normally less than 31).

Pyloric caeca— Usually 130 to 195 (extremes 95 to 224); slender and rather long;
differ sufficiently in numbers from coho and sockeye salmon, which have fewer
than 100, to be a distinct aid in specific identification.

Branchiostegal rays— Usually 11 to 14 (rarely 10 or 15); average number less than
in other species, almost invariably less than in chinook salmon, which usually
has 15 to 18 (rarely 14).

Scales in lateral line—More than 170, more than in any other of the Pacific salm-
on; lateral line scale counts may be obtained under magnification in specimens
longer than 60 mm FL.

Habits—Shortest life span of any species, between18 mo and 2 yr. Only a com-
paratively small proportion of adults make extended migration in fresh water.
Majority spawn in fresh waters within a short distance of brackish water or in
intertidal waters. Many young enter brackish or salt waters within a few hours
or days after emerging from redds, and comparatively few are found in fresh
water when more than 45 mm FL.

Combination of: Both parr marks on sides and dark spottings on back usually obvious
in living, presmolt juveniles and always in preserved specimens under magnifi-
cation (may be faint in fishes from turbid waters); parr marks become faint and

disappear as juvenile assumes smolt coloration. . .. . . o v ittt ittt 3.

No melanophores normally present on adipose and- anal fins of presmolt juveniles,
or if present, few and quite small. Parr marks occupy a larger area above lateral

line than below it, and in some specimens anterior parr marks may be almost -

entirely above the lateral line.

CHUM AND SOCKEYE SALMON..... e e e e e e et -

Melanophores normally obvious on adipose fin in living specimens and always in pre-

" served specimens under magnification {may be indistinct in juveniles from silty
waters). Anteriormost parr marks appear to occupy as large (or almost as large)
an area below lateral line as above it; these parr marks are usually large, long,
and wide. : '

CHINOOK AND COHO SALMON. . et ittt

Combination of: Gill rakers 19 to 26 (average 23), notably fewer and much shorter

than in sockeye salmon, which have more than 28. Normally no melanophores on
adipose and anal fins. Anterior squarish (quadrate) parr marks situated almost
or entirely above lateral line in specimens less than 50 mm FL; in presmolt ju-
veniles more than 50 mm FL, anterior parr marks tend to be long and very narrow
and sometimes may extend well below lateral line.

CHUM (DOG) SALMON—O. keta. . ... .. ..ot ee e

General development — Similar to pink salmon in that yolk sac may not disappear
until juvenile is more than 3¢ mm FL, after which development toward smolt
shape is rapid. Also similar to pink salmon in being more terete (when less than
50 mm FL) than the sockeye, chinook. and coho salmon; body depth immediately
before dorsal fin usually 1.5 to 1.8 times head length.

10

....... 4.

ee... 5.

B e nLD e e



FL 25-35 MM

-50 MM

FL 36

~70 MM

FL 51

-90 MM

FL 71

=110 MM

FL 91

Chum salmon.

Plate 2. —
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Parr marks— Anterior parr marks in specimens less than 50 mm FL are more
squarish-(quadrate} and do not extend quite so far below lateral line as in sock-
eye salmon; in presmolt juveniles more than 50 mm FL, parr marks tend to be-
come longer and more narrow than in sockeye salmon, and some tend to extend
well below lateral line.

Coloration of body— Preserved material—Dorsal ridge stripe usually present,
sometimes a series of blotches in juveniles less than 50 mm FL, becoming faint
or disappearing in presmolt juveniles more than 50 mm FL; a prominent irreg-
ular row of spots and blotchings between dorsal ridge and upper edge of parr
marks, these usually most distinct in specimens between 34 and 50 mm, often
fading or disappearing in larger juveniles. Living specimens—Markings may
be obscured by greenish or bluish overcast of dorsal half of body and whitish or
silverish sheen of ventral half.

Fins— Anal and dorsal fins small, averaging slightly larger in size than those of
pink salmon and averaging considerably smaller in height and area than those
of sockeye salmon. Length of longest anal ray, when measured from snout to
eye, reaches to, or almost to, center of eye; in sockeye salmon this measurement
usually extends well beyond center of eye. Anal rays usually 13 or 14 (extremes
13 to 17). Dorsal fin has few or no distinet spottings in specimens less than 50
mm FL; inlarger presmolt juveniles a dusky spot develops on tip. Caudal fin
has faint spots largely confined to basal half in juveniles less than 50 .mm FL;
in larger juveniles lobes become-blackish. ’

Gill rakers (see Fig. 4) —Seven to twelve on upper limb, 12 to 19 on lower, total
usually ranging betwéen 20 and 26 (extremes 19 to 30); rakers blunt and short,

in sharp contrast to thinner; longer, and more numerous rakers.of sockeye

salmon, which has 30 to 39.

Pyloric caeca— Usually 160 to 185 (extremes 140 to 249); differ sufficiently in
numbers from sockeye and coho salmon, which usually have fewer than 100,
to be an aid in specific identification.

Branchiostegal rays— Usually 13 or 14 (extremes 12 to 16); of value primarily in
separatmg this species from chinook salmon, which generally has more than 15.

Scales in lateral line—Between 125 and 155; of value chiefly in separating this

species from pink salmon.

Habits— Life span usually 3 to § yr, for ma1or1ty, 4 yr, some less than 3 yr. Jacks
may occur. Majority spawn in fresh waters only a comparatively short distance
from brackish water or in intertidal waters. Many young enter brackish or salt
waters very shortly after emerging from redd, and few juveniles are found in
fresh waters when more than 45 mm FL.

Combination of: Gill rakers 30 to 39 {average 36); notably more numerous, longer,

and more slender than in chum salmon, which have fewer than 27. Normally no
melanophores on adipose and anal fins. Anterior parr marks more rectangular

. than squarish in outline in specimens less than 45 mm FL and sometimes extend
as much as a third to a half below lateral line; these oblong parr marks tend to
shorten in presmolt juveniles more than 50 mm FL and to be mostly above lateral
line.

SOCKEYE (RED) SALMON —0. nerka. . ... ..

General development — Yolk sac usually dmappears except ior trace. before ju-
veniles reach 30 mm FL. Body deeper and species more slub-sided in all pre-
smolt lengths than in chum and pink salmons—body depth immediately before
dorsal fin usually less than 1.5 times head length.

Parr marks—See “Combination of” above.

12

..Plate 3



-

FL 25-35 MM

FL 36-50 MM

FL 51-70 MM

FL 71-90 MM

FL 91-110 MM
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Coloration of body — Preserved material—Dorsal ridge usually contains a series
of more or less distinct spots in specimens less than 35 mm FL, becoming more
cenfluent in {ishes between 40 and 55 mm FL and sometlimes merging into a
dusky bar; in presmolt juveniles over 60 mm FL, spots or bars may disappear,
after which a series of roundish spots become apparent on both sides of, and
adjacent to, dorsal ridge, especially that portion behind dorsal fin; in addition
to these spots, in fishes more than 35 mm FL, another longitudinal row of spots
develops between dorsal ridge and upper halves of parr marks. Living speci-
mens—Markings may be obscured by greenish or bluish overcast of dorsal
half of body and whitish or silverish sheen of ventral half.

Fins— Anal and dorsal {ins average larger in height and area than in chum and
pink salmon. Length of longest anal ray, when measured from snout to eye,
reaches usually from snout to beyond center of eye. Anal rays usually 14 to 16
(extremes 13 to 16). Dorsal fin normally has few or no distinet specklings in
specimens less than 60 mm FL; a rather faint dorsal spot develops in larger
presmolt juveniles in upper portion of fin, the fin being bordered on its free
edges with whitish (see lowest figure, Plate 3). Caudal fin has {ew specklings
or-basal half, the lobés having few or no melanophores, even in rather large
juveniles.

Gill rakers (see Fig. 4) Twélve to sixteen on upper limb, 18 to 23 on lower, total
usually ranging between 32 and 37 (extremes 30 to 39); rakers long and slender,
averaging longer than in any other species, in sharp contrast to fewer, blunter
rakers of chum salmon, which has 19 to 30.

~ Pyloric caeca— Usually 65 to 95 (extremes 45 to 115); usually considerably fewer
than in pink, chum, and chinook salmon, and averaging more than in coho
salmon.

Branchiostegal rays— Usually 13 to 15 (extremes 11 to 16); of value chiefly in
separating this species from chinook salmon, which average more.

Scales in lateral line—Between 125 and 140; of value chiefly in separatmg this
species from pink salmon, which has a higher number.

~ Habits—Life span usually 4 or 5 yr, some only 3. Jacks may occur. Majority of
individuals highly migratory. Adults usually spawn in streams tributary to
lakes; a small minority spawn in streams without a lake, in lake outlets, or on
lake beaches. After rising from redd, young move downstream rather rapidly
to a lake, remaining usually 1, sometimes 2, and rarely 3 yr in fresh water be-
fore entering brackish or salt water.

Combination of: Melanophores on adipose fin usually most numerous on posterior
half and generally forming a dark border (see Plate 4); anterior half of adipose
with few melanophores or none. Anal fin with few melanophores or none, but when

Sa melanophores are present, often quite large. Tip of dorsal fin and lobes of caudal
fin darker in larger presmolt juveniles.

CHINOOK (KING) SALMON—O. fshawylscha. . .« o oo i Plate 4.
General development — Yolk sac usually disappears or is reduced to a trace before
juveniles reach 32 mm FL. Body deeper and species more slab-sided in all pre-
smolt lengths than in chum and pink salmon; hody depth immediately before
dorsal fin usually less than 1.5 times head length (range 1.1 to 1.5).
Parr marks— Almost invariably rectangular and long vertically; marks usually
situated equidistant on cach side of lateral line; dark parr marks and other
markings contrast sharply with lighter background of body in some living and
most preserved specimens.

14
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Coloration of body—Prescrved material - Background color of body generally
much lighter than body color of coho salmon, usually contrasting sharply with
dark dorsal stripe or spotting, parr marks, and prominent dorsal spottings;
blackish band astride dorsal ridge usually bold and unbroken in specimens
less than 80 mm FL and especially on ridge before dorsal fin; in larger juveniles
dorsal band often breaks up into series of spots, disappearing in larger pre-
smolts as other spottings on dorsal half of body become more numerous and dis-
tinct; spottings between dorsal ridge and parr marks absent in fishes less than
35 mm FL, developing rapidly thereafter into many large and small spots and
increasing in numbers as juveniles approach smolt stage. Living specimens—

. Parr marks and other markings may be obscured by bluish-silvery color of dor-
sal half of body and silvery sheen of ventral half.

_Fins— Anal and dorsal fins averaging considerably larger in area than those of the
chum and pink salmon and slightly larger than in the sockeye salmon; length
of longest anal rays, when measured into head length, reaching from snout tip
to beyond posterior edge of pupil and sometimes beyond posterior edge of eye;
distal edge of anal slightly falcate_in specimens more than 40 mm FL but aver-
aging less falcate than does the free edge of the anal of the coho salmon. Anal
rays 15 to 19, averaging higher in number than in any other species. Dorsal
fin in young less than 60 mm FL usually has few or no distinct spottings, a black-

ish spot developing in the upper portion of the fin as the juveniles approach -

the smolt stage (see Plate 4). Caudal fin has comparatively few melanophores
rather generally distributed in the smaller individuals, the lobes darkening
as the fishes approach the presmolt stage.

Gill rakers (see Fig. 4) —Seven to twelve on upper hmb 10 to 16 on lower, total
usually ranging between 20 and 25 (extremes 19 to 28); rakers short and similar
in size and number to chum and coho salmon.

Pyloric caeca— Usually 140 to 185 (extremes 90 to 240); of value in separating this
species from coho salmon, which normally has fewer than 85.

Branchlostegal rays—-Usua]ly 16 to 18 (extremes 13 to 19); average number great-
er than in any other species.

Scales in lateral line—Between 132 and 152; usually of most value in separating
this species from pink salmon.

Habits —Life span 2 to 8 yr, usually 4 to 6. Jacks may occur. A portion of the ju
veniles enter salt water during first year of life; remainder stay in fresh waters
more than 1 yr but rarely 2 yr. Juveniles of presmolt stage found in fresh wa-
ters when as long as 150 mm FL.

Combination of: Melanophores usually numerous and rather evenly distributed on
adipose fin; occasionally in larger juveniles, posterior or {free edge may be darker
than remainder, thereby resembling somewhat melanophore distribution on adi-
pose of chinook salmon. Anal fin in specimens larger than 30 mm FL more falcate
and anterior tip more pronounced than in other species, including chinook salmon;
in all except smallest specimens, anterior or leading edge of anal fin is whitish,
with a dark bar parallel and posterior to it; remaining, posterior portion of fin
usually abundantly speckled with melanophores except for distal and posterior
edges (see Plate 5).

COHOQ (SILVER) SALMON —O. kisutch. .. .. .. ..

General development—Yolk sac usually dxsappears eXLept for a trace. hefore
juveniles reach 32 mm FL. Body deeper and species more slab-sided in all pre-
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smolt lengths than in chum and pink salmon; body depth immediately before
dorsal fin usually less than 1.5 times head length (range 0.9 to 1.5).

Parr marks— Anterior parr marks always large and long verticaily, their upper
and lower ends more rounded than rectangular-shaped parr marks of chinook
salmon; marks usually situated equidistant on each side of lateral line; usually
less contrast between color of parr marks and body than in chinook salmon.

Coloration of body — Preserved material —In all but smallest specimens, contrast
between all body marks and background color of body is not as pronounced as
in other species; dark bar along dorsal ridge usually distinct and unbroken in
juveniles less than 50 mm FL, breaking up into spots or disappearing in larger

" specimens; back spottings on both sides of dorsal ridge usually prominent in
all except smallest specimens; spots between parr marks often elongate and

© extending downward between them, sometimes to lateral line (see bottom fig-
ure, Plate 5); spots on dorsal half of body often increase in number and/or de-
crease in size as individuals approach smolt stage. Living specimens—Parr
marks and other body markings may be obscured by dark coloration of body or
by bluish sheen. ‘ —_—

Fins— Anal and adipose fins described under “Combination of™ {this section). Anal
rays usually 13 or 14 (extremes 13 to 16). Dorsal fin has comparatively few
melanophores scattered over it in smallest specimens; in those more than 32
mm FL the number of melanophores increases, especially on or adjacent to an-
terior or leading edge; this results in a dark bar along the anterior edge behind
which melanophores are rather evenly distributed; as fishes approach presmolt
stage, a white anterior (or leading) edge and a whitish tip develops, followed
by a dark parallel bar (see bottom figure, Plate 5). Caudal fin has rather even
distribution of melanophores along rays in all except smallest young, this in-
creasing in color intensity and number as fish increases in size.

Gill rakers (see Fig. 4) —Eight to thirteen on upper limb, 9 to 14 on lower, total

"~ number usually ranging between 19 and 27 (extremes 18 to 27); rakers short
and rather similar in sizé and number to chum and chinook salmon.

Pyloric caeca— Usually 50 to 85 (extremes 45 to 114); of value in separating this

species from chinook, pink, and chum salmon, which normally have more than

100. ’ - -

Branchiostegal rays— Usually 13 or 14 (extremes 12 to 15); average number less
than in chinook salmon, which normally has 15 or more.

Scales in lateral line—Between 120 and 140 (average 128); usually averaging
fewer than in any other species.

Habits—Life span 2 to 4 yr. Jacks may occur. Majority appear to spend 1 or 2 yr
in fresh waters, a few 3 yr. Some juveniles in presmolt stage are found in fresh
waters when 150 mm FL.

18
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e Key to Field Identification of Anadromous Juvenile Salmonids

in the Pacific Northwest

ROBERT J. McCONNELL and GEORGE R. SNYDER

National Marine isheries Service
Northwest Fisheries Center
2725 Montlake Boulevard East
Seattle, Washington 98102

-

ABSTRACT

A key is prese;nted with descriptive illustrations to help in field identification
of live, juvenile salmonids in fresh waters of the Pacific Northwest. Other juve-
nile fish that may be mistakenly identified as salmonids are included.

INTRODUCTION

Species. identification of live, anadromous -
juviaile salmonids is frequenidy a probiem to .
the field biologist. The purpose of this key’

. is to list and illustrate the external character-
istics which will expedite field identification
. of juvenile salmonids in the Pacific Northwest.
~ Five species of Pacific salmon (pink, chum,
" sockeye, chinook, and coho); four species of
trout (cutthroat, brown, Dolly. Varden, and
rainbow or steelhead): and other juvenile and
© adult fish * that may be mistaken for salmon or
trout in fresh water are described in this key.

USE OF KEY .

. The characteristics for identification are list-
ed in a series of alternative statements, some
of which are illustrated. To use the key, ex-
amine the first statement; if applicable, pro-
ceed to the next and continue to successive
statements until the species is identified. If
a statement is not applicable, pass to the alter-

$ Especially adult smelt, family Osmeridae.

O

native characteristies indicat2d by numbers in
parentheses (numbers on the drawings corres-
pond to numbers of statements in the kev).

. ..Continue in this manner until the specimen is

identified. Some external characteristics are
positive separating features (marked with as-
terisk), whereas others arenct. Therefore, two
or more statements should be zonsidered before
final rejection. If a precise identification.can-
not be made using the external characteristics

—and the fish can be sacrificed, a positive ident-

ification can usually be made from internal
features (marked with double asterisks). A

bibliography of keys that util‘ze more descrip- -
- tive internal characteristics is included in this
. paper.

KEY

1. (47) Adipose fin and scales present.
(Fig. 1)
2. (48) Fleshy appendage at base of pelvic
fins present,
3. (49) Mouth large, reaching at least to
center of eye. ; ¢
Family Salmonidae

.y we mow.
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" "“Lateral Parr marks  Dorsal Adipose
line i fin

Tongue ‘
Maxillary Pectoral  Scales
' fin Pelvic appendage
.fin ) ‘
Figure 1.—A hypothetical salmonid showing external characteristics. B )
4. (17) Anal fn higher than long, with 8 to .- . . -

12 deveioped rays (Fig. 24) B
5. (52) *Teeth on head and shaft of vomer.
- (Fig. 37A) . ) :

Genus Salmo Genus Oncorhynchus

Figure .2.—Anal fins: (A) Trout, genus Salmo; (B) Pacific salmon, genus Oncorhiynchus. The two drawings
show' (hﬂ'e_rences in structure and fin ray count, {Note that the length of the anal fin is its overall basal length,
and its height is that distance from the origin of the fin to the tip of the anterior lobe. In counting fin rays, in-

_ clude only those which originate from the base and terminate at the outer margin of the fin or are half as long

aa (or greater than} the longest ray.) _ :
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AN MAxILLARY :
/7 I HERD OF VOMER {"-3 M:;S‘GB"E
uE
yPaLaTIN

SHAFT OF VOMER HYOQID BONE

GILL ARCH

/\

‘Figure 3.—Location of dentition in (A) the roof and (B) the floor of the mouth of salmonid fishes. (Presence or
.abscnce of teeth on the vomer or tongue may be determined by use of the little finger or a blunt instrument. The °
small hyoid teeth at the base of the tonguc are located between the gill arches of the lower jaw and are dificuit

A

to find.) . P
6. (18) Dorsal fin with large dark spots. o 16, (20) Parr marks almost round.
\ . Trout ' ‘ ‘Rainbow or
Genus Salmo o ’ . steelhead trout
e o (Salmo gairdnert)

7. (53) Adipose fin not orange; no row of
pale round spots along lateral line.
8. (12) *Small hyoid teeth at base of tonguc.
(Fig. 3B) '
9. (13) Not more than five parr marks on
" mid-dorsal ahead of dorsal fin.
10. (14) Maxillary reaching past posterinr

margin of eye.
@1. (15) Red or yellowish hyoid mark under
T lower jaw. Tail usually black spotted.
Cutthroat trout
0 o 6 (Salmo clarki)

17. (4) Anal fin longer than high, with 13
or more developed rays. (Fig. 2B)
18. (6) Dorsal fin without large dark spots,
may be black tipped.
Pacific salmon
Genus Oncorhynchus

19. (20) No parr marks. Fry leave fresh
water while small—approximately
1.75 inches (45 mm) long.
Pink salmon
(0. gorbuscha)

12, (8) *No teeth at base of tongue.

13. (9)° Fiveto 10 parr marks along mid-dor-
sal ridge ahead of dorsal fin.

-14. (10) Maxillary short, not reaching past

- posterior margin of eye,

15. (11) No hyoid mark under lower jaw. Few

- or no spots on tail. ‘
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20. (16) Parr marks present as vertical bars
or oval spots,
21, (30) Parr marks short, extending little,
if any, below lateral line.
22. (25) Gill rakers on first arch, 19 to 26.
© ** Pyloric caeca, 140 to 186.
23. (26) Parr marks faint. Sides below lat-
‘ ‘eral line iridescent green.
24. (27) Small when migrating from fresh
water, approximately 1.5 inches (40
-mm) long. :
’ Chum salmon
(O. keta)

AN

i

25, (22) Gill rukers on first arch, 30 to 40.
- -t - **Pyloric caeca 60 to 115.
26. (23) Parr raarks usually sharply defined.
: Sides below lateral line silvery, not
iridescent green.

(24) Relatively large when migrating

. from fresh water, approximately 3
to 5 inches (80 to 126 mm) long.
. {31) Gill rukers long and slender, more
than £9 on first arch.
(32) Adipose fin clear, not pigmented.
Sockeye salmon -
(0. nerka)

29.

. (21)

. (23)

(29)

. (40)
. (41)
. (42)

. (43)
. (44)
. (45)

. (46)

Parr marks large, vertical barvs cen-

tered by lateral line.

*Gill rakers short and thick, fewer

than 29 -on first arch.

Adipose fin at least partially pig-

mented,

**Plyloric caeca more than 90.

Parr marks broader than interspaces.

Anterior rays of anal fin not dis-

tinctly longer than rest, not white

edged. V R

Anal fin not pigmented.

Black spots, when present, ¢n both

lobes of caudal fin.

Adipose fin not completely mottled,

clear area at anterior base of fin.

Black gums along base of lower teeth.
Chinook salmon
(0. tshawytscha)

40.
41.

42,

43.
44.

.. 45,
© . 46.

(33)
(34)

(35)

(36)
(37)

(38)
(36)

**Plyloric caeca less than 80.

Parr marks narrower than inter-
spaces.

Anterior’rays of anal fin elongated;
when depressed they extend to base
of last ray. (Fig. 2B)

Anal fin pigmented between rays, re- |
sulting in black banding,

Black spots, when present, on upper
lobe of caudal.

Adipose fin completely pigmented.
Mouth gray to white,

Coho salmon
(O. kisutch)
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47. (1) Adipose fin not present; scales pre-
sent or lacking.
: Not Salmonidae

48. (2) No fleshy appendage at base of pelvie
. fins.
Smelts
Family Osmeridae

-, .49, (3Y - Mouth small, not reaching center of

eye; teeth weak or absent.

. 50. (51) Depressed dorsal fin, shorter than

head. :
Whitefishes
~ Genus Coregonus

b1. (50) Depressed dorsal fin, longer than

+head.

_Arctic grayling

(Thymallus arcticus)

B2. (5) -**Teeth on head of vomer only.
Chars
Genus Salvelinus
" Dolly Varden (S. malma)

63. (7) Adipose fin orange; row of & -inct
: pale round spots along lateral iine.

- . Brown trout

- (Salmo trutia)
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INTRODUCTION

Frazer Lake is located on the southern end of Kodiak Island and is the second
largest lake on the Kodiak Archipelago (Figure 1). The lake covers 4,200 acres
and is 8.6 mi long and 0.8 mi wide. Pinnell Creek is the major lake inlet stream
and is ]océted on the northwest end of the lake. The lake outlet stream is Dog
Salmon Creek which flows south 8.0 mi into lTower Olga Bay. A natural, 30 ft high
fish barrier falls occurs on Dog Salmon Creek 0.6 mi below the outlet of Frazer

Lake.

Sockeye salmon (Oncorhynchus nerka)_were first introduced into Frazer Lake in
1951 through an egg transplant (Russell 1972, Blackett 1979). For the next 20
years (1952 - 1971) a combination of egg, fry and adult transplants were used
to develop the population. From 1951 through 1956 egg plants were made from
Karluk Lake early run fish; in 1958 and from 1961 through 1969‘ear1y>run adults
from Red Lake were introduced; in 1961, 1966 and from 1968 through 1971 fry from
early run Red Lake stock were introduced; and in 1968 eggs from Becharof Lake
outlet spawners were transplanted to the system. Although Karluk Lake, Red Lake
and Becharof Lake stocks were all introduced into the Frazer Lake, it is not
known which stock was the major contributor to the success of the Frazer

introduction.

The first adult sockeye return from the transplant occurred in 1956. That same
year and through 1962 the adult returns were back-packed over the Dog Salmon
Creek falls to the lake. 1In 1962 an Alaska fishpass was installed at the falls
(Ziemer 1952). An additional fishpass was added in 1979 (Blackett 1987).
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In initial response to conservative management practices, escapements into Frazer
Lake expanded from fewer than 25,000 fish before 1971, to 55,000 - 83,000 fish
during 1971-75, to 119,000 - 142,000 fish during 1976-79, and to 378,000 -
430,000 fish during 1980-82. In the last five years escapements have fluctuated
from fewer than 41,000 fish (1987) to more than 485,000 fish (1985).

The optimum sockeye salmon escapement for the Frazer Lake system was estimated
by Blackett in 1975 at 383,000 adults (Blackett 1979) . His original
calculations indicated an almost equal balance between available spawning area
(400,000 adults) and réaring (365,000 adults) habitat. Subsequent evaluation
indicates that Frazer Lake is rearing limited, and the optimum escapement is
between 140,000 and 200,000 fish. The forecast for the 1990 run is 564,000
sockeye salmon. Most of the 1990 return was produced by the 1984 and 1986 broo

year escapements which averaged 90,000 fish.

Sockeye salmon escapementsrhave been counted at the Frazer Lake fishpasses since
1956, and smolt have been sampled there since 1965. Additional escapement
~ counting began in 1983 with a weir on Dog Salmon Creek 0.3 mi upstream of lower
Olga Bay. This lower escapement enumeration site, located close to the fishery,
prdﬁides timely in-season run strength information on sockeye salmon and allows
monitoring of other salmon species escapements, including pink (0. gorbuscha),
chum (0. keta) and coho (0. kisutch) salmon spawning below the Frazer Lake

fishpass.
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In 1986 the Fisheries Rehabilitation and Enhancement and Development Division
traneferred the Frazer Lake fishpass operation to the Division of Commercial

Fisheries (CF).

OBJECTIVESE
The overa]T CF goal for the Frazer Lake system is to optimize natural sockeye
salmon production and accurately forecast annual runs. The specific objectives
of the 1989 field program are to:

1. Provide fish passage into Frazer Lake.
Determine escapement timing and magnitude.

Estimate age and sex composition, and mean length of the escapement.

W

Determine smolt timing, age composition, weight by age, and relative
abundance.

5. Determine the escapement distribution to the various spawning grounds.
SUPERVISION

The Frazer Lake crew leader is Jean White, and the assistant is Tom Rivest.
Jean will be responsible for making daily work assignments and insuring that
operations are conducted safely and according to the standards defined in fhis

manual.’ Pat Holmes will oversee the project.

PROCEDURES
Escapement Passage 7
The old (1962) Frazer Lake fishpass will be operated from approximately 15 June
to 21 August. The 15 June starting date is tentative. Actual start-up of the
old fishpass will occur on the day following the first sockeye count at the Dog

Salmon River weir. The fishpass is not to be opened any earlier than necessary
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to minimize smolt passage through the fishpass. The new fishpass (1979) will
be ready for use by 15 June. However it will not be operated unless passage

rates in the old fishpass exceed approximately 30,000 fish per day.

In association with the fishpasses, the lower adult weir will be checked daily
to insure fhat it is fish-tight for adult salmon. Daily inspection is necessary
due to brown bears pushing against the weir and loosening the weir panels. The
upper or top weir will be periodically checked to insure that it is operating
effectively to prevent fallback of adult fish over the  falls. Specific
instructions on open{ng,‘ maintaining and closing the fishpasses are in

| Appendix A.

The bulkhead at the fishpass entrance will be padded with astroturf to reduce

fish mortality associated with jumping activity at the fishpass entrance.

Escapement counts will be ﬁade at the exit tank aé often as required to prevent
fish build-up and migration delay. Generally at least four counts will be made
daily. During the peakrof the escapement migration it may be necessary to count
almost continuously. Fish exiting the top tank will be individually counted by
speéies using hand-held tally counters. The counts will be recorded on Form

F1-1(86) (Figure 2).

A standard sampling day for all activities except for smolt will extend from

midnight to midnight.
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Escapement Sampling
Sockeye salmon escapement sampling for age, length, and sex (ALS) data will be
conducted weekly through the escapement migration. The sample size per
statistical week is 240 fish (Table 1). When possible a weekly sample should
be collected from a single day’s escapement. If necessary a sample may be taken
over two cbnsecutive days but not more than this even if a comp]ete sample is

not obtained.
The procedure for collecting and recording sockeye (ALS) data is in Appendix B.
Smolt Sampling

There are two aspects of the smolt sampling program. The first invo]vés
measuring the relative abundance of the out-migration and the second is measuring
smolt quality. Abundance will be measured by the catches in the concrete trap
and an ihc]ined plane traprat the Tower adult weif. The concrete trap which is
an infegra\ component of the adult weir will be operated continuously from 16
May through 15 July (Figure 3). The trap will be outfitted with approximately
30 feet of smolt panel fitted against the upstream side of the adult weir to
inérease the fishing area. Visquéen will be placed along the face of the smolt
panels to insure adequate flow into the trap. The inclined plane trap will be
operated from 16 May through 15 July. It will be positioned between weir unipods
6 and 8 and outfitted with 13-foot of smolt panels (Figure 4).
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Table 1. 1990 calendar weeks.
Statistical Statistical

Week Calendar Dates Week Calendar Dates
1 01-Jan to 06-Jan 28 08-Jul to 14-Jul
2 07-Jan to 13-Jan 29 15-Jul to 21-Jul
3 14-Jan to 20-Jan 30 22-Jul to 28-Jul
4 21-Jdan to 27-Jan 31 29-Jul to 04-Aug
5 28-Jan to 03-Feb 32 05-Aug to 11-Aug
6 04-Feb to 10-Feb 33 12-Aug to 18-Aug
7 11-Feb to 17-Feb 34 19-Aug to 25-Aug
8 18-Feb to 24-Feb 35 26-Aug to 01-Sep
9 25-Feb to 03-Mar - 36 02-Sep to 08-Sep
10 04-Mar to 10-Mar 37 09-Sep to 15-Sep
11 11-Mar to 17-Mar 38 16-Sep to 22-Sep
12 18-Mar to 24-Mar 39 23-Sep to 29-Sep
13 25-Mar to 31-Mar 40 30-Sep to 06-0Oct
14 01-Apr to 07-Apr 4] 07-0ct to 13-0Oct
15 08-Apr to 14-Apr 42 14-Oct to 20-Oct
16 15-Apr to 21-Apr 43 21-0Oct to 27-Oct-
17 22-Apr to 28-Apr 44 28-0ct to 03-Nov
18 29-Apr to 05-May 45 04-Nov to 10-Nov
19 06-May to 12-May 46 11-Nov to 17-Nov
20 13-May to 19-May 47 18-Nov to 24-Nov
21 20-May to 26-May - 48 25-Nov to 01-Dec
22 27-May to 02-Jun . 49 02-Dec to 08-Dec
23 03-Jun to 09-Jun - 50 09-Dec to 15-Dec
24 10-Jun to 16-Jun 51 16-Dec to 22-Dec
25 17-Jun to 23-Jun 52 23-Dec to 29-Dec
26 24-Jun to 30-Jun 53 30-Dec to 31-Dec

27 01-Jul to 07-Jul

08



Figure 3. (page 1 of 5) Feb /-1
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1/ Identify mortalities by trap.
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The concrete and inclined plane traps will be checked as often as necessary to
insure the traps are fishing efficiently and mortalities are not occurring.
Minimally there should be three daily checks per trap. Each time a trap is
checked the catch will be counted by species and released. Al1l catch data will

be recorded on Form FL 87-1 (Figure 3).

Smolt catches are to be sampled weekly age, length and weight. Specific
procedures for collecting smolt age, length, and weight.data is in Appendix C.
A weekly sample will consist of 200 fish. The sample should be taken from a
single days catch from the inclined plane trap. If the inclined plane trap does
not have sufficient numbers of fish, the difference to complete sampling
requirements will be obtained from the concrete trap on the same day. If both
traps do not have enough fish to meet the 200 sample size, sampling may extend
into the next day but not beyond. A smolt day encompasses the 24-hr between noon
of one day to hoon of the following day and is identified by the calendar date

corresponding to the first 12-hr period.
Species identification keys are in Appendix D.
Escapement Surveys and Beaver Dam Removal

A1l lake inlet streams (except Pinnell Cr.)and the lake outlet will be surveyed
weekly beginning on 15 July and ending on 21 August. AEach area will be sufveyed
to the upper spawning 1imit. The mouths of the inlet streams will be counted
separately from the stream proper. The observers will survey on foot, wear
polarized glasses, and use hand-held tally counters to record live and dead fish

by species. The survey data will be recorded on form FL 87-2 (Figure 5).

p=
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| Figure 3.
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Pinnell Creek and Frazer Lake (excluding inlet streams mouths) will be surveyed -

by the crew leader at least twice from the air between 24 July and 21 August.
Limnological Support and Juvenile Fish Rearing in the Littoral Area

The Frazer Lake crew will assist FRED Division as needed tor insure lake

limnological data are collected.

Three Frazer Lake littoral sites will be sampled with a standard 50 ft. fry
seine once every two weeks beginning on 16 May and ending on 15 August. The
fishing locations are marked with metal fence posts and at the sites identified
in Figure 1. On the sampling days a single haul will be done at each station
between approximately 10 am and 2 pm to minimize diurnal variability. The seine
catches will be Togged on form FL 87-3 (Figure 6). Standard length measurements
will be taken ffom a subsample of 25 fish for each species caught. The length

data will be recorded on form FL87-3.
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PIGURE 6. - SEINE CATCH LOG (form:F1 87-3)
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APPENDIX A

Fishpass Maintenance and Operation




Fishpass Maintenance and Operation

Spring maintenance on the fishpass must be completed by the last week of May to
insure preseason readiness of the facility.

Spring maintenance will consist of:

1.

A thorough inspettion of the fishpass for damage or operational defects.

Replacement of missing or broken steeppass and tank covers.
Cleaning of debris from tanks and steeppass runs.

Tight attachment of rubber (tire) bumpers on ends of steeppass in the

tanks.

Re-grouting steeppasses into tanks and repair of any damage or defects.

. Cleaning debris from the entrance tanks, installation of plywood wings,

and attachment of astroturf mats to prevent injury of jumping fish.

Cleaning rocks and streambed materials from the exit tank, channel,
stop-log base of the water control weir, and entrance tanks.

Other maintenance that is apparent upon inspection. This might include

~ structural support repairs, installation of gabions, new stop-logs, nut

tightening on water control diversion at top of falls, etc.

Upon completion of maintenance, the fishpass will be opened by the following
procedure: )

1.

‘Wood drain plugs are inserted from inside of the tanks into the drain

holes. The plugs should fit tightly. Water pressure within the tank
acts to hold the plug in place. Two tanks have caps that are screwed
on from the outside. :

. . Tank covers are placed in position and stop-logs are removed slowly from

the exit tank. The bottom stop-log is left in place. If logs are
removed rapidly, gravel will wash into the tank.

Check the trap for holes that would allow fish to escape uncounted.
Install heavy vinyl wire across front of water control weir to prevent

salmon from being washed over the falls. Attach this screen so that it
does not 1ift up off the bottom.

The fishpass will normally be operated so that the steeppasses are 2/3 to 3/4
full of water. This volume of water is necessary to maintain velocity attraction
at the entrance for optimum sockeye passage. A water level of 1.80 to 1.82
should be maintained on the staff gauge by removing or placing stop logs in the
water control diversion at the top of the falls. At this water stage, the old
fishpass will be 3/4 to 4/5 full and the new fishpass 2/3 to 3/4 full. -

oNn



A 9-inch wide vertical slot "door" is kept in place at the entrance during most
of the run. Check this door daily during sockeye passage to make sure it is all
the way down in the slot. It has a tendency to work up when salmon hit against
it. The 9-inch wide opening is necessary to maintain optimum attraction velocity
for sockeye. The door can be removed to provide a 12-inch opening (reducing
velocity) for less active fish during the latter portion of the migration.

The fishpass will be checked daily for tight covers and unblocked steeppasses.
Under no circumstances should any trash, buckets, or other items be put into the
exit tank or steeppass. Avoid allowing any detergents or other chemicals from
entering the fishpass water supply. Human or bear activity at the entrance will
decrease passage of salmon and should be avoided except in the performance of
your work. Visitors and casual observers are to be kept off the fishpass and
not allowed to interfere with salmon passage.

At the end of the salmon run, usually about August 25, the fishpass will be
closed for the year. The procedure in closing will be: -

1. Remove the counting trap and screen and store on bank. Place wood
blocks under logs and wood frame parts to prevent ground contact and
rot. '

2. Remove all stop-logs from the water control weir and stack on bank.
Replace stop-logs in the exit tank channel. Visqueen as necessary to
stop water flow between the logs.

3. Remove all drain caps by unscrewing and plugs by tapping from the
outside of the tanks. Drain all tanks completely. Leave the caps and
plugs in the tractor shed.

4. C(Clean dead fish and debris from the tanké.

5{ Remove vertical slot door and astroturf from the entrance. Store a
A-frame shed. . .

6. Inspect the fishpass and camp facility for any needed repairs or
maintenance work. Describe any work to be performed in the spring and
= materials that will be needed in the station logbook.

7. Inventory all equipment, materials, and fuel left at Frazer. List items
needed for next year’s operation.
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APPENDIX B

Proceduré for Using AWL Mark-Sense Forms

29



Length, Sex, and Scale Sampling Procedure for Sampling:
Using Mark-Sense Forms
(Recommended by Statewide Stock Biology Group, May 1985)

INTRODUCTION

Salmon from the catch are sampled for length, sex, and scales annually by field
crews throughout the state. This data base is essential to sound management of
the State’s salmon resources. This information is drawn upon by management and
research biologists for: (1) forecasting run strengths; (2) setting escapement
goals; (3) examining the productivity of each system; (4) salmon growth analysis;
(5) catch apportionment (based on age composition and/or scale pattern analysis);
(6) in-season run estimation; and (7) to gain a better understanding of the
biology of each stock.

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as
follows: ‘ -

SCALE SAMPLE: A data set collected from a specific sampling location, containing
scales and data from a single species, collected during a single
year. A1l data forms and scale cards of a single SAMPLE have the
same statistical code. AWL and scale card number in a sample are
consecutively and chronologically ordered.

SUB-SAMPLE:  Any portion of a scale sample consisting of consecutively numbered
AWL’s and scale cards. SUB-SAMPLES usually consist of one or more
time segments of a sample.

To be useful, data must be recorded on the mark-sense forms neatly and
accurately. The following procedures are to be adhered to when sampling for
length, sex, and scales using mark-sense AWL forms.

COMPLETING THE FORMS:

A completed mark-sense AWL form and accompanying gum card for sampling commercial
catches of sockeye and chum salmon are shown in Appendix B.1. A completed AWL

form and accompanying gum cards for sampling commercial catches of chinook and
coho salmon is shown in Appendix B.2.

Complete each section of the left side of the mark-sense form using a soft No.
2 pencil and darken the corresponding blocks as shown in the figures. Make every
effort to darken the entire block as partially filled blocks are often missed
by the optical scanner which reads and records the data from the mark-sense AWL

forms. Label only one form at a time to avoid "the carbon paper effect" and
resulting stray marks.

Description: ,
For catch sampling: Area/Samplers (name and W-R-P)

Card:
The AWL forms and corresponding gum card(s) are numbered sequentially by date
throughout the season starting with 001. A separate numbering sequence will
be used for each species, gear type, district, and geographic location.
Consult your port supervisor for the current card number. Sockeye and chum
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gum cards for sampling

Example of AWL and
one scale per fish,

Appendix B.1l.
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samples will have only 1 card per AWL form as shown in Appendix B.1. Coho and
chinook samples will contain up to four cards per AWL form as shown in Appendix
B.2.

Species:
Refer to the reverse side of the AWL form for the correct digit.

Day, Month, Year:
Use appropriate digits for the date the fish are caught.

District:
List only one district. Consult project leader for appropriate district and
subdistrict numbers.

Subdistrict:
List a single subdistrict if it is known and all the fish sampled were from
that single subdistrict. Leave blank if more than one subdistrict is involved
or if the subdistrict is unknown. '

Stream:
Leave b]ank for catch sampling.

Location:
For catch sampling list the appropriate port code.

Period:
List the stat1st1ca1 week in which the fish were caught (Table 1).

Progect
Refer to the reverse 51de of the AWL form for the correct code.

Gear:
Refer to the reverse side of the AWL form.

Mesh:
Leave blank unless spec1f1ca11y instructed by supervisor to do otherwise.
Type of length measurement:

Use (2) mid-eye to fork-of-tail (unless specifically instructed to do
otherwise). Refer to Appendix B.3.

# of cards )
Mark 1 when sampling sockeye and chum salmon (Appendix B. 1) Mark 1A, 1B, 1C,
or 1D when sampling chinook and coho salmon and write the card numbers
perpendicular to the left of the fish # column as shown in Appendix B.2.

It is paramount to keep the mark-sense forms flat, dry, and clean. Fish gurry
and water curling will cause data to be misinterpreted by the optical scanning
reader machine. In general, keep the forms neat enough and legible enough to -
have a stranger be able to make sense out of them.

Additional data columns are available on the reverse of the AWL for individual
project use. If you as a project leader use them and wish that data to be read
by the opscan reader, you will need to transfer the 11tho code from the front
r-of the form to the reverse.
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Appendix B.3. Measuring fi{sh lengch.

PD-EYE TO FORK LENGTH

Because the lengtnh and form of the snout of salmen chances as the
fish aporcaches sexual maturity, lenctn measurements are mace from the
micdle of the eye to the fork of the tail. The lenctn is always reccréed

to the nearest millimeter. The procedure for measuring lencwn
(mic-eye to feorx) of the salmon is as follows:
1.

Place the salmen flat on the board with the head to your
left and the dorsal fin away fram you.

2. Make sure your eye is directly over the end of the board.
Line the eye of the salmon up with the edge of the board

ang holc the nead 1n place with your left hana. It helgs
to place a finger in the salmon's eye for reference. ’

3. Flatten and spreaa the tail against the boara with your

gignt hana,

4. Read the mic-eye to fork length to the nearest

Amillimetet o

or



GUM CARD(S):

Fi1l out the gum cards as shown in Appendices B.1 and B.2.

Species:
Write

out completely (i.e., chinook, sockeye, etc.).

Locality: - A
For catch sampling write down area in which fish were caught followed by the
word catch (e.e., Herendeen Bay Catch).

Stat. code and Sampling date:
Transfer the appropriate digits from the AWL form.

Gear:
Write

out completely.

Collector(s): :
Record the Tast name or initials of the person(s) sampling.

Remarksﬁ

Record any pertinent information such as; number of scales per fish sampled,

vessel/tender name, etc. Transfer this same information to the top margin of
the AWL.
SAMPLING:
A. GENERAL
1. Sex the fish and dafken M or F in the sex columns. If any difficulty

was encountered in this procedure, write "I had trouble sexing these

fish" on the top margin of the AWL and ask your supervisor for help as

soon as possible before sexing additional fish.

Measure all species’ length in millimeters from the middle of the eye
to the fork of the tail, refer to Appendix B.3. Record length by
blackening the appropriate column blocks on the AWL form. Column 3 on
the AWL form is used for fish over 999 millimeters long (Big Daddy
Chinook). Measure all species of salmon to the nearest mm. Check the
calipers daily, before use, to ensure the accuracy of the measurements.

Pluck the "preferred scale" from the fish using forceps. Remove all
slime, grit, and skin from the scale by moistening and rubbing between
fingers. The "preferred scale" is located on the Teft side of the fish,
two rows above the lateral line on the diagonal from the posterior
insertion of the dorsal fin to the anterior insertion of the anal fin,
refer to Appendix B.4. If the "preferred scale" is missing, select a
scale within the preferred area on either the left or right side of the
fish. If no scales are present in the "preferred area" on both sides
of the fish, sample a scale as close to the preferred area as possible
and darken the 8 under."age error code" on the AWL. form. '

Clean, moisten and mount scale on gum card directly over number 1 as

-shown in Appendix B.4. The side of the scale facing up on the gum card

og



Appendix B.4. Scale samoling procedure shoving the preferved
scale sampling area on an adult salmon.

ANTERIOR INSERTION OF

Take the praferved scale oa che / A \ ANAL FIN
left s1da of the fish, ctwe rows / \ :

adbove cthe laceral line and on the :

diagonal from che postarior iasertion \

of the dorsal fim to the antarior \
fesaccion of the snsl fin. \
Tf the preferred scale is atssing take /
4 3cale agaia on the left (or right) /
side of the fish no sors thaan four rowe L -

sbove the laceral line vithin che ares ° I"".":q' s t— \
behind the dorsal fin and ahesd of cthe 20 P Ay,
seal fin. :::‘E;:?" Scale ::au. #_3.-, ‘..;__
CJ
tf saapling more than one 3cale per '0""".’. i
f1sh ctake the preferrsd scale and :% ;“~ ; ' Row &
scale #2 and scale ¢) as shoun oF )
the closest scales chereof. ) '.‘:.‘./A"»’ B A ::: ;
{i 5 .Wg Row I
= e S TS
> SeZ ' ¥}~ — —Lateral Line
BTSRRI

1

l
PRETTRRED AREA = | Do not tum scales over -
W2 when transfeving from
|
N

fish to gum card,

e

. -—

Ny w

A

] Place scales directly over
NOTE: Mount scales with aumber on gua card.

anterior portion of
scale oriented toward

top of card. @
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is the same as the side facing up when it was adhered to the fish. This
outward facing side is referred to as the "sculptured" side of the scale.
The ridges on this sculpture side can be felt with a fingernail or
forceps. Mount scale with anterior end oriented toward top of gum card.

When sampling sockeye and chum salmon repeat steps 1 through 4 for up
to 40 fish on each AWL form.

when taking 3 scales per fish as with chinook and coho salmon sample the
"preferred scale" and scale #2 and scale #3 as shown in Appendix B.4.
Scale #2 is one inch to the left of the "preferred scale," scale #3 is
located one inch to the right, and both are 2 rows above the lateral
line. Mount the 3 scales from fish #1 over 1, 11, and 21 on the gum card
as shown in Appendix B.2. Continuing, mount the 3 scales from fish #2
over 2, 12, and 22, etc.

‘Cover the completed gum card with wax paper.

When sampling a weired system you may use the old AWL forms to record o

the data. Keep the mark-sense forms in camp where they will be clean,
dry, and flat. After sampling is done for the day transfer the data to
the mark-sense forms. It is the responsibility of the data collector
to transcribe the data before turning it over to the port supervisor.

Miscellaneous:

a. When scales are samplied in wet conditions it is difficult to mount
scales in a fashion so as to result in a good scale impression being
made. Glue often obscures scale features and scales frequently
adhere poorly to the card. In this situation the scales should be
remounted. }

b. For adipose c11pped fish record the head tag number on the
corresponding row in the first five columns on the reverse side of
the AWL. -

¢. Look down the form from two angles after the data has been recorded
to pick up any glaring mistakes. A common error occurs, for
instance, in placing both the 4 and 7 of a 475 mm fish in the 100’s
column with nothing in the 10’s column.

d. Keep all fish gurry off forms and erase any stray marks on the forms
before turning them in to your supervisor.

e. Write in all comments exp11c1t1y and completely under remarks,
transfer remarks to top margin of AWL.

f. Responsibility for accuracy lies first with the primary data
collector(s). The port supervisor will return sloppy or incomplete
data to individual collectors. After ed1t1ng a form, place your

- initials next to card #, but not in left margin.
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LENGTH, SEX AND SCALE SAMPLING PROCEDURE FOR
ESCAPEMENT SAMPLING USING MARK-SENSE FORMS

Salmon from escapement are sampled for length, sex, and scales annually by field
crews throughout the state, as are salmon from the catch. The information is
used similarly. Data is recorded in a slightly different manner and for this
reason a separate instruction section has been prepared this year for escapement
sampling. -

Appendix B.1 is an example of a mark-sense form filled out for escapement
sampling. Data must be recorded on mark-sense forms neatly and accurately.
Basically the procedures are the same as for catch sampling, with the following
exceptions: : :

I. Mark Sense Forms

A. Description: For escapement sampling, Area/Samplers (name and W.R.P.).
(Note: write out species completely using AFS standards listed on the
reverse of the mark-sense form).IP4,8

B. Subdistrict: Complete for all escapement samples.
C. Stream: Consult the field crew leader.

D. Location: Fill in the appropriate location for escapement sampling.
(i.e. Bear River ADF&G camp 055, Nelson River ADF&G camp 056). If a code
has not been assigned then leave blank.

II. Gum Cards

A. Locality: Write out the locality followed by the abbreviation "ESC" (e.g.
Hugh Smith ESC).

Remember: Even though conditions are not the best when sampling in the field,

mark-sense forms 