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INTRODUCTION

Steelhead trout Oncorhynchus mykiss support an important subsistence fishery for rural residents of Prince of Wales Island (southeast Alaska) (ADFG 2000). Regulations that established a federally managed subsistence fishery for this species were approved by the Federal Subsistence Board in December, 2002. In addition, a popular steelhead sport fishery exists with participants from both urban and rural residents of Alaska and nonresident anglers from the other 49 states  and the world (Schwan 1984; Howe et al. 2001). The sport fishery is managed by the State of Alaska, and has existed on Prince of Wales Island (PWI) since statehood. Little historical information is available to document PWI steelhead population sizes, characteristics, run timing, and spatial distribution of steelhead on the majority of the 85 Prince of Wales Island streams that contain this species. Even with several recent studies on seven Prince of Wales rivers, the lack of data on these stocks has hampered efforts to assess the potential effects of directed subsistence fishing, and prevents the refinement of federal regulations that, when coupled with conservative state sport fishing regulations, would ensure adequate conservation of steelhead stocks.

This project would fund a study to count adult steelhead returning to Karta River on Prince of Wales Island in Southeast Alaska.  Karta River receives the highest recreational angler effort for steelhead in southeast Alaska, with the exception of the Situk River.  Results from a survey of 2002 users of US Forest Service (USFS) Recreational Cabins revealed that anglers at Karta River accounted for 61% of the total steelhead caught and 48% of the total steelhead harvested by cabin users (Harding in press).  Adult steelhead weirs have been operated in Karta River during 1982, 1989, 1992 and 2005, with upstream counts of 1,022, 1,220, 342, and 376 respectively. The minimum total escapement (fall and spring fish) in 2005 was estimated to be 481. The Karta River has been considered, for management categorization, a “large” population (N >500). However, the two most recent weir operations have indicated the present run might be less than 500 adults. The Karta River is currently open for subsistence harvest of steelhead and the Sport Fish Area Management Biologist is concerned about the recent increased angler effort and catch at Karta River.  

The Organized Village of Kasaan (OVK) will be constructing a weir on Karta River in the spring and summer of 2008 with the objective to count all immigrant and emigrant adult steelhead. The fall emigrant count will be possible due to the continued operation of the weir during the sockeye run. There has been no weir count on adult steelhead since 2005.  This project will also provide length frequency distribution that is needed to evaluate the conservative sport fishing regulations and help evaluate the impact of Board of Fish and subsistence proposals on Prince of Wales Island.
OBJECTIVES

The objectives for this study are to estimate the following parameters in regards to the adult steelhead population in the Karta River: 
1. Count all immigrant and emigrant adult steelhead between March 14 and May 31, with the understanding that emigrant adult steelhead will continue to be counted and processed as described herein during the operation of the sockeye project.
 
2. Tag all immigrant steelhead with individually numbered Floy tags. 
3. Determine the sex and length of all adult steelhead in the Karta River System.
  Collect scales for aging, such that all estimates are within (10 percentage points of the true proportions 95% of the time should the scales be read accurately for aging.
Additional Task:

1) Collect genetic tissue samples from each immigrating adult steelhead for genetic stock identification.

STUDY DESIGN

Karta River is a large non road-accessible stream located on the east side of central PWI.  This stream is accessed only via float plane at saltwater or by landing on Karta or Salmon Lakes. Additional access occurs via saltwater by small skiffs or out anchoring larger vessels in Karta Bay. The drainage is approximately 15 miles long and it contains three USFS public rental cabins and a highly developed trail in the lower 3 miles plus a primitive trail that reaches upstream another 4 miles. Data will be collected by OVK technicians on all steelhead emigrating from Karta River after May 31. A biological field technician from OVK will be at the study site starting approximately March 14th for training purposes. 

Count via Weir:

An aluminum bipod weir 75 meters in length will be constructed on the Karta River.  The weir contains separate emigrant/immigrant traps (2.5 m square) and will be located approximately 700 m upstream from tidewater. The weir will operate from approximately 14 March through 31 May for steelhead. The OVK sponsored sockeye salmon enumeration project will continue operation of the weir through mid-September.  Weir integrity will be checked at least daily, and fish in either trap will be processed whenever necessary (mostly during night time hours) to avoid crowding.  Water temperature will be recorded using an in-stream thermograph while depth will be recorded at about 0800 hours each day from a stream level staff gauge installed at the weir site (Appendix A1).

All immigrating adult steelhead will be counted, measured to the nearest 5 mm FL and to the nearest 5 mm TL. All adults will be inspected for a caudal fin clip, and the presence or absence will be noted. All steelhead will be tagged with an individually numbered Floy tag and will receive a caudal punch. If gender can be determined, it will be recorded.  All fish prior to release will be double checked to ensure the presence of a Floy tag and caudal punch. Scale samples will be taken from every steelhead.  All steelhead that are sampled for age composition will have four scales collected from the left side in the preferred location. In the event of the presence of a caudal clip indicating capture in a previous year, a note will be made on the data sheet.  Collected scales will be pressed flat on gum cards in sequential order for storage until aging (see Data Collection). All other species of fish passed through the weir will be identified and counted (Appendix A4).

All emigrating adult steelhead captured at the weir will be counted, sexed and checked for the presence of a floy tag, a caudal clip, and a caudal punch. If a floy tag is present the number will be noted. It is especially important to check all fish that do not have a floy tag for an upper caudal fin punch. This is the only indication of tag loss available. The presence or absence of a tag, clip, or punch will be recorded, as well as FL, TL, and sex. Scales will be taken as previously instructed (Appendix A3). All other species of fish passed through the weir will be identified, counted, and recorded (Appendix A4).

In the event of weir failure, the immigration trap and the emigration trap can be thought of as the first and second event respectively of a Lincoln-Petersen mark-recapture study. The ratio of marked to unmarked fish noted from emigrating steelhead will be used in Chapman’s modification of a Petersen estimate equation (Seber 1982) to derive the total abundance estimate of returning adult steelhead in this stream. It is thought that there are fall run steelhead in the Karta River. This would violate the closure assumption. However, from a model perspective, this is akin to immigration (the fall run steelhead are “immigrating” into the marked population) so the final estimate of abundance would be unbiased for the total population.  If appreciable mortality is observed, it will be impossible to determine the exact bias that will occur from a Lincoln-Petersen mark recapture study. Auxiliary data on mortality will be collected. The weir did not fail at any time during the 2005 season. 
Individually marking fish will allow use of the Darroch model (Darroch, 1961) to obtain estimates of the total population. This is not the preferred method, but rather a contingency in the event that the weir is not operated during the sockeye season. Logistical constraints do not allow for fall fish already in the system to be marked through the use of hook and line or other methods. 

Sample Sizes

In order to quantify length and sex frequency composition, every steelhead captured in the upstream weir trap will be measured and sexed (if possible). Assuming random data loss, (<20%) we should exceed our stated goal for length and sex composition. 
To date, no definitive study for reliably aging steelhead using scales exists, however, work in this field is ongoing. Scales will be taken and archived in the event it is determined that existing methods are adequate, or ongoing studies prove successful.  Every adult steelhead caught in the upstream weir trap will be scale sampled.  
Genetic samples will also be collected from every steelhead sampled for ASL data using the standardized sampling protocol. 

DATA COLLECTION

Adult steelhead

Data collected from adult steelhead will be recorded on customized "Rite in the Rain" forms.  Immigrating steelhead data will include: Presence or absence of caudal clip, date, time of passage through weir or capture, number of fish and, sex (if possible), fork length, total length, scale number and comments (Appendix A2).  

Emigrating adult steelhead data will include: Presence or absence of floy tag, caudal punch and / or caudal clip, date, time of passage through weir, number of fish, sex and comments.  In the event that a newly captured emigrating steelhead is sampled, additional data will include: FL, TL, sex, and scale number along with additional comments (Appendix A3). At the conclusion of each day the cumulative number of adult steelhead will be updated on an additional form (Appendix A4). 

Adult steelhead will be removed from the trap with a hand net for sampling.  A custom made sampling trough will be used to aid in data collection.  Snout-to-fork lengths (FL) and total lengths (TL) will be measured to the nearest 5 mm and collected from all upstream migrating steelhead encountered at the weir, and scale samples will be collected from every fish handled.  Four scales will be collected from the left side of every fish sampled for scales.  Scales will be taken from the area two rows above the lateral line and along a line from the posterior end of the dorsal fin to the anterior end of the anal fin (Brown and Bailey 1952). All slime, grit, and skin will be removed from the scales.  Scales from fish #1 will be mounted over card numbers 1, 11, 21, 31; scales from fish #2 go over card numbers 2, 12, 22, 32, and so on.  Scales will be moistened and mounted on the gum card directly over the appropriate scale numbers.  The side of the scale facing out on the gum card will be the same as the side facing out when the scale was adhered to the fish.  This outward facing side is referred to as the "sculptured" side of the scale.  Ridges on this (outward) side can be felt with a fingernail or forceps.  When placing the scales on the gum card, place them in one uniform direction, e.g., anterior side up, and sculptured side out. A triacetate impression of the scales will be made for age determination (30 seconds at 7,000 kg/sq2, at a temperature of 97(C).  

All steelhead mortalities observed in the stream and in anglers’ or subsistence harvesters’ creels will be sampled for both scales and otoliths if possible. In addition, they will be inspected for an upper caudal fin clip mark, a caudal punch, and a Floy tag, sampled for length, and sexed. It is important that ALL mortalities, marked or unmarked, natural or in creels, be fully sampled and the information recorded (Appendix A5). This will provide auxiliary information on mortality that is needed to determine bias should the mark-recapture estimate be used. Additional information that will be collected on all mortalities will include; cause (natural vs. harvested), location, day, and any relevant notes. 
Genetic Sampling

Sample preservative: Ethanol (ETOH) preserves tissues for later DNA extraction without having to store frozen tissues. Avoid extended contact with skin. 

II.
Sample procedure:

1. Tissue type: Axillary process, clip axillary process from each fish (see Appendix A6).  

2. Data to record: Record each vial number to paired data information.

3. Prior to sampling, fill the tubes half way with ETOH from the squirt bottle.  Fill only the tubes that you will use for a particular sampling period. 

4. To avoid any excess water or fish slime in the vial, wipe the axillary process dry prior to sampling. Using the dog toe nail clipper or scissors, clip off axillary process (1/2 -1” max) to fit into the cryovial.

5. Place axillary process into ETOH. The tissue/ethanol ratio should be slightly less than 1:3 to thoroughly soak the tissue in the buffer. 

6. Top up tubes with ETOH and screw cap on securely.  Invert tube twice to mix ETOH and tissue. Between every sample, wipe the dog toenail clippers or scissor blade so not to cross contaminate samples. 

7. Discard remaining ethanol from the 500ml bottle before returning samples. Tissue samples must remain in 2ml ethanol after sampling.  HAZ-MAT paperwork will be required for return shipment. Store vials containing tissues at cool or room temperature, away from heat in the white sample boxes provided.  In the field: keep samples out of direct sun, rain and store capped vials in a dry, cool location.  Freezing not required.
III.
Supplies included with sampling kit:

1. (1) – Dog toe nail clipper - used for cutting the axillary process

2.  (1) – Scissors can be used to cut a portion axillary process – if clippers don’t work for your crew

3. Cryovial- a small (2ml) plastic vial, pre-labeled. 

4. Caps – with or without gasket to prevent evaporation of ETOH.

5. Cryovial rack- white plastic rack with holes for holding cryovials while sampling

6. Ethanol (ETOH) – in bulk Nalge bottle

7. Squirt bottle – to fill or “top off” each cryovial with ETOH 

8. Paper towels – use to blot any excess water or fish slime off axillary process 

9. Printout of sampling instructions 

10. (3) – Three pair of lab gloves (size large) optional use at samplers discretion.
11.  Laminated “return address” label

IV.
Shipping: HAZMAT paperwork is required for return shipment of these samples and is included in the kit.

Ship samples to:

ADF&G – Genetics                                   Lab staff:     1-907-267-2247                                           

333 Raspberry Road                                  Judy Berger: 1-907-267-2175


Anchorage, Alaska 99518                         shipping code

DATA REDUCTION

The field crew leader will record and daily check all data forms for errors and omissions.  Data forms will be kept up to date at all times.  Errors may consist of incorrect dates, transposed or nonsensical lengths, transposed or nonsensical tag numbers, etc.  Data will be sent to the office at regular intervals and inspected for accuracy and compliance with sampling procedures.  Data will be transferred from field books or forms to EXCEL database files.  When input is complete, data lists will be checked against the original field data.  After thorough inspection of the data to ensure obvious errors are removed, a SAS program will be used to check for errors.  In particular, the program will check for acceptable dates, species, mortality status, lengths, and numbers.

Length data will be checked for accuracy by comparing individual computer line entries to the original field data form entries.

Scale cards will be checked in the field to insure the scales are clean and mounted correctly and that the cards are correctly labeled and matched up with the corresponding data form.  

DATA ANALYSIS

Pickets in the weir are occasionally pulled during high water events and a few steelhead might immigrate and/or emigrate before and/or after operation of the weir. If a significant number of fish are never sampled then treating the weir as a census could lead to an inaccurate and biased estimate of the true population. If weir failure does not occur, a two event mark-recapture estimator can be used to estimate the number of fall run steelhead that were unavailable for capture in the immigrating weir trap. Our inference on fall run fish though will be limited to fish that are emigrating and available for capture during the time the weir is in operation. Chapman’s modification to the Petersen estimator will be used. Given the obvious nature of the weir, it is thought that a large majority of the steelhead population will be captured both immigrating and emigrating, which means the sum of the mark and recapture events will be larger than the total population size. When n1 + n2 > N, the Chapman modification is unbiased (Seber, 1982); and estimates are obtained from:
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If weir failure does occur, then a two event mark-recapture estimator can be used to estimate the total number of fish, without regard to fall or spring. If the weir is not operated for the sockeye season, a possible but unlikely event, a Darroch model will be used. This will be possible with the use of individually numbered tags. 

Adult Steelhead

Daily and cumulative numbers of adult fish passed through the weir will be recorded.  Since all adult steelhead will be measured, the length composition of immigrant and emigrant (kelt) steelhead will be known.

In the rare event the weir becomes inoperable during adult immigration, the immigration may be estimated using equations 1-2 above where n1 is the number of immigrating adult steelhead marked (or seen with a caudal fin clip) at the weir, n2 is the number of adults subsequently passed downstream through the weir, and m2 is the subset of n2 seen during the upstream migration. Because of the presence of fall fish, our estimate would be germane to the second event. 

Age and Length Composition

In the event that collected scales are read for age, ages will be compiled using the system described by Jones (Unpublished, ADF&G SF Region 1).  The samples for length and age composition will be obtained from steelhead captured in the weir. Use of the weir will theoretically produce a census, not a sample of the steelhead population. If both the immigration and emigration trap of the weir are fully operable for the entire season, and it is thought that virtually all steelhead in the system were sampled then the population length will be calculated directly with no variance. In practice, high water events and weir failure can mean that some fish will not be sampled. If information during or after the season suggests that an appreciable number of steelhead were missed, then the following method will be used for age and length composition. The following method will be used for age composition regardless.  
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where n is the number of fish successfully measured for length or aged, 
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a

is the subset of n that belong to length or age group a, and N is the population size.  If N is estimated with considerable error (a CV of more than 10%) the term (1-n/N) will be dropped from equation 9. 

If methods for aging steelhead scales prove successful in the future, then age composition will be similarly calculated.
SCHEDULES AND REPORTSoner with an anticip
Preparation for field activities will begin on February 1 or so ated start of fieldwork scheduled for March 14 and continue to May 31. The project leader or crew leader will prepare weekly summaries of weir counts and daily operations.  Data editing will be conducted as the weekly summaries are received.  Final error correction and reduction of the fish sampling will be completed by November 2008.  A draft summary report will be produced by February 2008.

                                                      RESPONSIBILITIES

Cathy Needham, Organized Village of Kasaan

            Duties: Oversight of project, provide technical expertise, coordinating/logistical aspects,                     
             and reviewing all reports

Glenn Chen, BIA Subsistence Fisheries Biologist 

Duties: Oversight of project; provide technical expertise, assist with data analysis, review and edit reports.

Randall Mullen, Biometrician, CMR.

Duties: Assists with sampling design, operational planning, data analysis and report writing.

Michael Peel, Fisheries Biologist, OVK
Duties: Assist with field camp construction, coordinate scheduled field work train field crews, responsible for data analysis and report preparation.

Steve McCurdy, Fishery Biologist II, PWI Area Sport Fish Biologist

Duties: Assist with field camp construction, field crew training.
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� At the time of operational planning, there are concerns that the sockeye weir might not be operated. Objective 2 addresses contingency plans in order to still obtain valid estimates of abundance. 


� If all aspects of the weir are fully functional over the course of the season, this number will be reported without error. Otherwise, mean length and gender proportions will be estimated and sampling error will be reported.  
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