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3.0 PROJECT DEVELOPMENT STUDIES

3.5.3 Upstream Migrants Facility

The upstream migrants facility has been revised in response

to comments received from the fishery agencies. Figures

3-9 Rev. 1 and 3-10 Rev. 1 included herewith in this

Addendum supersede the original Figures 3-9 and 3-10

appearing in Volume 1, Section 3.0, after page 3-32.

The written responses to the agency comments appear in

Section 10.3.3.2 of this Addendum.
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4.0 HYDROLOGICAL AND POWER STUDIES

4.6 Results

Page 4-22, Volume I, Errata. The first three lines of the

last paragraph should read as follows:

"Alternatives A through D can firmly support the

capacities determined from the 11 years of inflow

during the 1981 studies. The recommended"

4-1



10.3.3.1 Response

See Volume I page 10-48.

10.3.3.2 Further Response - September 1983.

Following receipt of the NMFS February 1, 1983 letter and

the U.S. Fish and Wildlife Service March 9, 1983 letter,

the conceptual designs for the proposed fish passage

facilities near the present outlet of Chakachamna Lake have

been reviewed and certain revisions have been made at this

time. In particular, the layout of the upstream migrant

facility has been revised to increase the length of the

turn pools at all ladder turns to at least 10 feet in

compliance with the comments of both agencies. All ladders

and channels will be lighted, this having been the original

intent, but details are not shown on the drawings. The

objective is to illustrate a concept for the movement of

water and fish through the system. Full details of

mechanical and electrical equipment will be developed in

final design.

Cl
~J

10.0

10.3

10.3.3

COORDINATION

Biological Studies

Meeting - December 9, 1982

Flow of water through the upstream passage facility could

be controlled by throttling gates (not shown) installed a

short distance downstream from the inlet bulkhead gates

_presently shown. Closure of the inlet bulkhead gates would

enable dewatering to be performed for maintenance or repair

of the throttling gates.
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Access to the various levels of the upstream passage

facility would be provided via the elevator and stairwell.

Grating type walkways would be provided over all weirs and
pools to give access by foot.

The ladder exits to the lake, as presently shown are 60

feet minimum from the lakeside entry to the downstream

passage facility. This distance could be increased if

considered necessary, at the cost of increasing the volume

of open cut excavation in the vicinity of the portals to

the fish passage facilities.

It is evident from the comments on the proposed schemes for

the downstream passage of juveniles, that additional

conceptual evaluation will be required and present funding

limitations do not permit that to be done at the present

time. The provision of conventional spillway crests

downstream from the gates was purposely avoided in the

proposed layouts because of reported heavy losses of

fingerl~ngs. For example, in a paper entitled "Fish

Handling Facilities for Baker River Project" published in

the November 1961 Journal of the Power Division of the

American Society of Civil Engineers, it was reported that

64% of the sockeye fingerlings passing over the Lower Baker

spillway were killed. In a subsequent test, it was found

that 85% survival rate was achieved under conditions

approximating free fall between the reservoir and

tailwater, a drop·of about.160 feet. Our consultants

leaned toward the.view that provided a sufficient depth of

plunge pool were provided, some fish might be temporarily

stunned when passing.through the 80 foot free fall but that

adequate time would be available for their recovery while

passing through the 1-1/2 mile long flume in the tunnel to

10-2
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the downstream portal where they would return to the

river. Because of the divergences, it is considered

advisable to defer resolution of this issue until such time

as the project studies are resumed.

For the time being, the breakwater in the lake has been

deleted. It is to be noted, however, that waves of 5 feet

to 6 feet in height have been observed on the lake during

times of strong wind and for this reason, some form of wave

protection may be necessary to prevent damage to the

approach channel.

With the parameters established for project studies, the

maximum flow of water diverted for power generation would

be approximately double the average annual inflow to the

lake or 7200 cfs. The intake opening for power diversions

is at depth to avoid, within practical limits, the

attraction of fish into the power tunnel.

New studies of ablation and ice movement in the Barrier

Glacier near the lake outlet are planned to be performed

when project studies are resumed.

Flows in the vicinity of the rockfill fish barrier should

be determined in the final design stage.

The recommended fishway baffle design parameters have been

noted fo~ further consideration during the final design

stage.

Gates and their operating mechanisms would be simple and

robust in order to give best assurance of trouble free

operation.

10-3



~he passage of ice through the system or its prevention are

problems that may require special considerations in

addition to those already given. The suggestion for an

angled vertical rack in place of the horizontal grating

shown is noted and will be considered in future studies.

The proposed fish ladder concept is based on a peak daily

run of 4,000 fish, and a maximum hourly run of 1,000 fish

and a rate of ascent of 5 minutes per pool. With 72 pools
between maximum reservoir operating level, elevation 1155,

and the bottom of the ladder, elevation 1183, the average

number of fish per pool is 69, say 70. If 4 cubic feet of

water is provided for each fish, the required pool volume

is 280 cubic feet, and if the depth of the water in the

pool is 6 feet, the required surface area is 47 sq. feet.

For conservatism 60 sq. feet is provided in the layouts.

Representatives of interested agencies were invited to

attend a meeting in Anchorage, Alaska on June 8, 1983 to

discuss the proposed study plan for the Chakachamna

Hydroelectric Project. At this meeting, representatives of

Alaska Power Authority, Bechtel Civil & Minerals, Inc. and

Woodward-Clyde Consultants summarized the results of

Volumes I, II, and III of the March 1983 Chakachamna

Hydroelectric Project Interim Feasibility Assessment Report

and described a proposed scope of continuing studies

designed to meet the requirements of filing a Federal

Energy Regulatory Commission Application for a license to

construct the project.

Meeting - June 8, 198310.3.4

Cl
J

~l

,1

[J
]

~J

J

A copy of the invitation letter follows. The agencies

invited are listed on the attachment to that letter which

is then followed by a copy of the notes of record covering

the meeting.
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ALASKA POWER AUTHORITY

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501
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MAY ai 1983
R. T. LODER

May 25, 1983

Phone: (907) 2n-7641
(907) 276-0001
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The Honorable Esther Wunnicke
Corranissioner
Department of Natural Resources
Pouch M
Juneau, Alaska 99811

Dear Ms. Wunnicke:

Please reference my February 9, 1983, letter which transmitted a
surranary of our meeting with your staff on December 9, 1982. During the
meeting, it was agreed that the Power Authority through its contractors,
Bechtel Civil &Minerals and Woodward-Clyde, would develop a study plan
which would encompass the necessary data collection and analysis on the
Chakachamna hydroelectric project in order to meet the requirements of
filing a Federal Energy Regulatory Commission (FERC) Application.

I have attached a draft copy of the proposed study plan for the
Chakachamna hydroelectric project for your review. The budget and scope
of work are included in this plan. This is the first draft and will be
modified as necessary. I must stress that total funding for this plan
in the upcoming year is unlikely and that a prioritization of the items
will be required in order to make the best use of available funding.

I would like to invite you and your staff to a meeting on
Wednesday, June 8, 1983, to discuss this study plan. The meeting will
be held at the Alaska Power Authority in the downstairs conference room
at 1:30 p.m.

If you have any questions prior to the meeting, please feel free to
contact me or Mr. Eric Marchegiani of my staff.

,

Eric P. Yould
Executive Director

Attachment as stated.

cc: ~'Iobert l..oder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage
Mr. Roland Shanks, DNR, Anchorage
Mr. Ty Dilliplane, Division of Parks, Anchorage
Ms. Kay Brown, Division of Minerals and Energy Management,

Anchorage

8873
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DISTRIBUTION LIST FOR THE CHAKACHAMNA STUDY PLAN

Mr. Ty Dilliplane, Division of Parks, Anchorage
State Historic Preservation Officer
619 Warehouse Drive, Suite 210
Anchorage, Alaska 99510

Ms. Kay Brown, Director
Division of Minerals and Energy Management
Pouch 7-034
Anchorage, Alaska 99510

ATT: Ms. Karen Oakley

The Honorable Esther Wunnicke
Commissioner
Department of Natural Resources
Pouch M
Juneau, Alaska 99811

,

10-68873

CC: Mr. Larry Wright, National Park Service, Anchorage
540 West Fifth Avenue
Anchorage, Alaska 99501

Mr. Paul Haertel
Superintendent
Lake Clark National Park
701 "C" Street, Box 61
Anchorage, Alaska 99513

cc: Mr. Gary Stackhouse, USF&WS, Anchorage
1011 East Tudor Road
Anchorage, Alaska 99507

Mr. Lenny Corin, USF&WS, Anchorage
605 West Fourth Avenue, Suite G-81
Anchorage, Alaska 99507

Mr. Roger J. Cantor
Regional Director
National Park Service
540 West Fifth Avenue
Anchorage, Alaska 99501

Mr. Keith Schreiner
U.S. Fish &Wildlife Service
1011 E. Tudor Road
Anchorage, Alaska 99501

cc: Mr. Roland Shanks, DNR, Anchorage
Division of Research & Development
555 Cordova Street
Pouch 7-005
Anchorage, Alaska 99510
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The Honorable Richard Neve
Commissioner
Department of Environmental Conservation
Pouch 0
Juneau, Alaska 99811

cc: Mr. Robert Martin, Dept. of Environm~~~al Conservation, Anchorage
Regional Supervisor
437 E Street
Anchorage, Alaska 99501

Honorable Mark Lewis
Commissioner
Department of Community &
Regional Affairs

Pouch B
Juneau, Alaska 99811

cc: Mr. Mark Stephens, DC&RA, Anchorage
225 Cordova, Bldg. B
Anchorage, Alaska 99501

The Honorable Richard A. Lyon
Commissioner
Department of Commerce &

Economic Development
Pouch D
Juneau, Alaska 99811

cc: Mr. Edward Eboch, DEPD, Juneau
Director
Pouch D
Juneau, Alaska 99811

,

:J 8873 10-7



Mr. Robert McVey, Director
Alaska Region
National Mari~e Fisheries Service
P.O. Box 1668
Juneau, Alaska 99802

cc: Mr. Ronald Morris, National Marine Fisheries Service, Anchorag~

701 C Street
Anchorage, Alaska 99513

Mr. Brad Smith, National Marine Fi~heries Service, Anchorage
701 C Street
Anchorage, Alaska 99513

The Honorable Donald W. Collingsworth
Commissioner
Alaska Department of Fish &Game
P.O. Box 3-2000
Juneau, Alaska 99811

cc: Mr. Carl Yanagawa, ADF&G, Anchorage
Regional Supervisor
333 Raspberry Road
Anchorage, Alask~ 99503

Mr. Don McKay, ADF&G, Anchorage
Habitat Division
333 Raspberry Road
Anchorage, Alaska ~9503

Mr. Phil Brna
Habitat Division
333 Raspberry Road
Anchorage, Alaska 99503

Mr. Ken Tarbox.
, Alaska Department of Fish & Game

P.O. Box 3150
Soldotna, Alaska 99669

Mr. Keven Delaney
Sport Fish
ADF&G
333 Raspberry Road
Anchorage, Alaska 99502

J
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Mr. Curtis McVey
U.S. Department of the Interior
U.S. Bureau of Land Management
701 C Street, P.O. Box 13
Anchorag~, Alaska 99513

cc: Mr. John Benson, U.S. Dept. of the Interior, Anchorage
U.S. Bureau of Land Management
701 C Street, P.O. Box 13
Anchorage, Alaska 99513

Mr. Don Hendrickson
Pennisula Resource Area
U.S. Department of the Interior
Bureau of Land Management
4700 East 72nd Street
Anchorage, Alaska 99507

Mr. Wayne Bowden
Bureau of Land Management
Anchorage District Office Manager
4700 East 72nd Street
Anchorage, Alaska 99507

Mr. Fred Lohse
Bureau of Land Management
4700 East 72nd Street
Anchorage, Alaska 99507

Director of Indian Affairs, Dept. of Interior, Juneau
P.O. Box 3-8000
Juneau, Alaska 99802

8873 10-9



Bruce King Don McKay
Mike Kasterin
Kevin Delaney

CHAKACHAMNA HYDROELECTRIC PROJECT

MEETING NOTES

June 8, 1983

Alaska Power Authority Office
Anchorage, Alaska

Chakachamna Project Review and Scoping Meeting

National Park Service

Bureau of Land Management

Floyd Sharrock
La rry Wri ght

Alaska Power Authority

Eric Marchegiani

Alaska Dept. of Fish and Game

DATE:

LOCATION:

SUBJECT:

PARTI CIPANTS:

Alaska Dept. of Natural Resources Bureau of Indian Affairs

Sam Murray Don Barrett

U.S. Fish and Wildlife Service Bechtel

Gary Stackhouse Bob Loder
Jock Langbein
Dudley Reiser

National Marine Fisheries Service Woodward - Clyde Consultants

Brad Smith Wayne Lifton
Larry Rundquist
Mike Joyce
Paul Hampton
Jon Issacs

Representatives from the Alaska Power Authority, Bechtel Civil and
Minerals, and Woodward-Clyde Consultants (WCC) met with representatives
of various state and federal agencies to review and!dlscuss the proposed
environmental program for FY 1984 and the results of the 1983 Interim
Feasibility Report. The purpose of the meeting was to present the
individual components of the proposed program and to solicit and receive
agency comments concerning the proposed studies. Eric Marchegiani of the

9597/020 10-10



Chakachamna Hydro List
July 26, 1983
Page 2

Alaska Power Authority (APA) initiated the meeting with introductions of
those present. Eric reviewed the funding prospects for FY 1984 and
indicated that total funding was unlikely. Therefore, he wanted to use
the meeting as a workshop in an effort to prioritize the various program
elements. Eric noted that this would not be the only meeting for this
purpose.

- Eric Marchegiani (APA) noted that an additional 1-1/2
years would probably be required.

Wayne Lifton (WCC) then presented the aquatic biological studies
proposed for FY-84 as contained in the Scope of Services document. This
document had been distributed to the various agencies about two weeks
prior to the meeting. Wayne briefly reviewed the major components of the
program: Adult Anadromous studies would include the installation and
operation of four fishwheels (3 on the McArthur River and one on the
Chakachatna River), tag recovery operations, aerial surveys, mainstream
electrofishing operations, and studies of Chakachamna Lake spawning;
Outmi rant studies would include the use of two inclined plane smolt
traps one on the McArthur River and one on the Middle River) Resident
and Juvenile Anadromous studies would include minnow trapping, electro­
fishing, Fyke nettings, and for Chakachamna Lake, electrofishing, gill
netting, twawling and hydroacoustic surveys; Habitat studies would
include the characterization of juvenile, spawning and egg incubation
habitat.

]
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Gary Stackhouse (USFWS) asked about the present schedule
for completing the FERC license application.

- Eric Marchegiani (APA) responded by noting that if
funding becomes available it would be about 1-2 years
before the application would be filed.

Ga ry Stackhouse (USFWS) i nquired as to how long it woul d
be before filing an application if sufficient funding is
not obtained.

Bruce King (AOF&G) requested the locations of the fish
wheels.

- Wayne Lifton (WCC) noted that fish wheels would be
located at Station 10 (3 wheels) and Station 6 (1
wheel); fyke nets would also be set in these areas.

Brad Smith (NMFS) asked if the program described was for
license application (i.e. no priorization of study com­
ponents).

- Wayne Lifton (WCC) acknowledged that the entire scope of
work was being presented and that studies had not been
prioritized.

10-11
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Page 3
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o Bruce King (ADF&G) asked if the level of hydroacoustic
surveys proposed for the winter were the same as for the
summer.

- Wayne Lifton (WCC) noted that the winter studies would
be at a lower level of effort. Lifton replied that the
winter studies were designed to statistically describe
the distribution of fish under the ice and near the
proposed intake, however, it would not be possible to
tow the transducers around on the ice.

~

J
Larry Rundquist (WCC) then presented the hydrology and instream flow

studies program and the proposed sampling schedule. Rundquist noted that
two continuous recording gages would be operated, one at the location of
th~ former U.S. Geological Survey gage on the Chakachatna River, and one
on the upper McArthur River below the power house location. Staff gages
would also be installed in various drainages to provide additional
streamflow information.

Rundquist described the proposed instream flow studies and indicated
a preference for conducting the studies in the spring on an ascending
limb of the hydrograph. He noted that the U.S.F.W.S. Instream Flow
Incremental Methodology (IFIM) was being proposed for the instream flow
studies. Rundquist stated that presently 10 representative reaches and 5
critical reaches (for passage) had been selected for study based on
various channel configurations. Rundquist also briefly described the
ground water program which was proposed between the Chakachatna and
McArthur River.

o Gary Stackhouse (USFWS) asked where tidal influence occurs
in the system and whether it might affect spawning.

- Larry Rundquist (WCC) noted that tidal influence does
not extend very far upstream on the Middle River and
that the subtrate in the lower reaches of the system
was poor for spawning. Rundquist indicated that the
reaches for instream flow studies would be above tidal
influence.

- Wayne Lifton (WCC)"added that to date the only species
of fish using the lower reach of the system for rearing
was stickleback.

Mike Joyce (WCC) followed this discussion with a presentation of the
wildlife ·program. Joyce reviewed the major wildlife issues which need to
be addressed, including the effects of altered flows on moose and swan
habitat, and the impacts of altered fish escapement and distribution on
eagle and bear populations. Joyce then introduced and described the
proposed use of the Habitat Evaluation Procedure (HEP) for the wildlife
studies. He stated that the existing models for the HEP model would be
reviewed and appropriately modified to more accurately depict the wild­
life species present in the Chakachamna Project area. Joyce noted that
for this HEP study, no attempt would be made to evaluate the cumulative
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impacts of other projects in conjunction with the Chakachamna Project;
impact analysis would be limited to only the Chakachamna Project.
Indicator species proposed for HEP analysis included: moose, trumpeter
swan, bald eagle, brown bear, beaver and wolf. Joyce then reviewed other
programs proposed for study including vegetarian mapping, bird studies
(waterfowl nesting, and migration and staging activities) and mammal
studies (bear denning and feeding; moose winter range and seasonal
studies).

Jon Issacs (WCC) then presented the proposed Human Resources pro­
gram. He noted that the major components of the program as listed in the
FERC requirements included evaluations of the project areas historic and
archeological value, land use, socioeconomic structure, aesthetics and
recreational use. Major project related issues identified by Issacs
included regulatory compliance, construction and access impacts, effects
of the project on Lake Clark National Park, project effects on the
commercial and subsistence fishing, and project effects on viewer access
and aesthetics.

Issacs stated that, at the request of Eric Marchegiani (APA), the
proposed study also included a public participation program which would
involve 1-2 sets of meetings to occur in Tyonek, Soldotna and Anchorage.

Don Barrett (BIA) asked whether a specific- time had been
set for the meetings in Tyonek.

Jon Issacs (WCC)·stated that the meetings would be
scheduled when subsistence activities slow down,
probably in the fall when villagers are present.

Don Barrett (BIA) questioned whether ADF&G had done
previous subsistence studies in the area.

Jon Issacs (WCC) noted that the Subsistence Division of
ADF&G had been conducting studies in the area, as had
Darbyshire and Associates for a coal development study.

Eric Marchegiani (APA) commented that the question had been raised
as to whether a fly-over of the area could be arranged. He noted that
this had been done before, with the agency personnel providing their own
transportation to Shirleyville and APA providing helicopter transport
from there. He added that a site visit would be contingent upon receiv­
ing funding for the project.

Eric Marchegiani (APA) then opened the meeting for discussion and
asked about the suitability of the programs. He stated that four areas
of study had been identified including aquatic biology~ hydrology,
terrestrial wildlife and human resources. He requested that any comments
concerning the programs be brought out now for discussion, and that
formal written comments could be submitted later.

)

~J 9597/020 10-13



Chakachamna Hydro List
July 26, 1983
Page 5

]

9597/020

o

o

o

o

o

o

Kevin Delaney (ADF&G) asked what type of studies were
being proposed for pink and chum salmon?

- Wayne Lifton (Wec) replied that outmigrant traps would
be used to determine the timing and numbers of out-
mi grants.

Kevin Delaney (ADF&G) stated that for the Susitna Project,
Fyke nets had been successfully used to monitor downstream
migrants, and therefore suggested they, be used for the
project. He cited the work of Dana Schmidt (ADF&G) which
indicated that Fyke nets were more effective than minnow
traps and electrofishing.

- Wayne Lifton (WCC) indicated that use of this method
would be investigated if funding becomes available.
Kevin Delaney (ADF&G) also noted that from a priority
standpoint, more years of aquatic information would be
needed than for terrestrial studies. He stated that the
objectives of the juvenile studies were right on line,
including the studies of distribution, abundance,
timing, smolting and habitat.

Bruce King (ADF&G) concurred with the 'objectives of the
program. In terms of priorities, King felt that primary
emphasis should be on adult enumeration and spawning dist­
ribution studies (last to be cut from the program).
He believed that the smolt outmigration studies could be
puton hold since outmigration is already ocurring. He
recommended that outmigrant studies be postponed until
next spring when the entire smolt outmigration could be
monitored. As an alternative, he suggested looking at
Chakachamna Lake fry.

Kevin Delaney (ADF&G) agreed with these priorities and
noted that the objectives of the resident and juvenile
anadromous fish studies would be to define the extent of
their distribution throughout the season.

Brad Smith (NMFS) asked whether one winter trip would be
sufficient for the studies. .

Kevin Delaney (ADF&G) indicated that if money is to be
spent, it would be better to use it during the summer,
at or prior to breakup, rather than on exploratory winter
studies. He felt that during the winter, sample sizes are
too small and therefore no conclusions can be made.
Delaney felt that winter studies were best reserved for
looking at habitat.
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Brad Smith (NMFS) noted that nothing specific was shown
related to fish passage in the study plan and asked
whether studies were planned.

- Bob Loder (Bechtel) stated that the best way to address
the problems of fish passage would be to meet with the
appropriate agencies. He stated that the passage
criteria would be based on the peak run with the
facilities designed to meet the criteria. Loder noted
that comments had been received concerning the proposed
facility but that recommended changes had not yet been
incorporated into the design. He stated that the
changes would be addressed in the next few weeks and
will be included in an addendum report.

- Eric Marchegiani (APA) agreed that the best way to
establish criteria is to sit down with the agencies.
He then requested comments specific to the Hydrology
and/or the Terrestrial programs.

Don McKay (ADF&G) recommended that the terrestrial wild­
life program proceed using a planned approach. He stated
that their (ADF&G) corrnnents would probably increase the
scope of work, and recommended a scoping session to
pinpoint details. McKay felt that the intent of the study
for FERC is to complete all required components. He thus
felt somewhat uneasy about prioritizing the studies since
the entire results would be needed at some time.

- Eric Marchegiani (APA) explained the potential funding
limitation for the Chakachamna Project, and stated that
APA had been criticized in the past for wasting money
on studies which had not been prioritized properly.
He then asked if the National Park Service had any
comments?

Floyd Sharrock (NPS) stated he detected, in the present­
ation on human resources, some uncertainty as to whether
FERC dictates requirements for inventory and analysis, or
whether the Advisory Council on Historic Preservation has
a say in the FERC requirements. Sharrock recommended
that the Advisory Council be approached first and ask
them for what they will require. He noted that the
Advisory Council will comment at any time and that they
should have already been contacted. Sharrock felt that a
statement of intent may be adequate and that it can make
this whole process more simple and straightforward with
less money being spent. He stated that the Compliance
Officer for the western states is located in Denver and
that he should be contacted. Sharrock asked Jon Issacs
(WCC) how the Anchorage (WeC) office related to the San
Francisco office, specifically to Ruth Ann Knudson?

10-15



o

l
J
J
J
U

o
~..IL)

J

Chakachamna Hydro List
July 26, 1983

~ Page 7

- Jon Issacs (WCC) noted that Ruth Ann Knudson is the
cultural resource specialist on the project and the
project and that she wrote the human resources section.
Issacs stated that Knudson would oversee the program.

Don Barrett (BIA) asked several specific questions con­
cerning the elevation of the lake, nature of the terrain
downstreaM of the lake, and land ownership.

- Larry Rundquist (WCC) indicated the lake elevation to
be 1142 ft; terrain downstream of the lake is relatively
flat although the rivers are very steep in the Canyon.

- Jon Issacs (WCC) added that the area around the lake and
1/4 mile from the river floodplain is a federal power
withdrawl area. Issacs noted that the remaining area
belongs to a mixture of landowners.

Eric Marchegiani (APA) reiterated the importance of providing
comments which will be used in prioritizing the program. He stated that
before going too far in defining and finalizing the program, another
meeting would be held to better define priorities. He stressed however,
that the availability of funds would largely dictate whether or not
specific comments could be addressed. The meeting was adjourned at
3:30 p.m.

10-16
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10.6 Distribution of Report - Comments and Responses

The distribution for this Addendum, Volume IV, will be
similar to that for Volumes I, II and III of the

Chakachamna Hydroelectric Project Interim Feasibility

Assessment Report.

Comments on Volumes I, II and III were received from the

following agencies by letters dated as indicated.

National Park Service, 20 May 1983;

Department of the Army, 23 May 1983;

Department of Environmental Conservation, 25 May 1983;

Department of Fish and Game, 26 May 1983;

Community & Regional Affairs, 31 May 1983;

Department of Natural Resources, 9 June 1983;

Department of Natural Resources, 14 June 1983.

Copies of the above letters are reproduced on the pages

following together with copies of the Power Authority's

responses to the Agencies' comments.



Dear Mr. Youl d:

Staff of this office and the Lake Clark National Park and Preserve have reviewed
the Chakachamna Hydroelectric Project Interim Feasibility Assessment Report.
We have the following comments.

2 n MAY 100'1

United States Department of the Interior
NATIONAL PARK SERVICE

Alaska Regional Office
540 West Fifth Avenue

Anchorage, Alaska 99501IN REPLY REFER TO:

U031 (ARO-P)

Mr. Eric P. Yould
Executive Director
Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501

The cultural resources section is composed of a brief overview of the prehistory
and history of the project area, an evaluation that few factual data were
(are) available for reconstructions or for estimating impacts, and a recognition
of the need for field investigation prior to project activity. It would be
desirable and beneficial for analytical purposes to also include a statement
outlining the process that will be followed to inventory and evaluate cultural
resources, including coordination with the appropriate state and federal
agencies (the State Historic Preservation Officer and the Advisory Council on
Historic Preservation) should the project proceed.

Weare pleased to note the attention being given to coordination with the
staff of the Lake Clark National Park and Preserve and to the analysis of
existing recreational use within the project area. While the study report
does recognize the close proximity of the project to the park, it does not
attempt to identify the potential primary and secondary impacts to park (wilder­
ness) resources. Perhaps the most obvious questions that should be addressed
are: What effects, if any, will occur as a result of the project construction
and operation to the fish and wildlife resources that normally gain access to
the park from the project area? And what effect(s), if any, will result from
an increased level of public use within the park as a result of improved road
access via the project roads which might later be linked to the Matanuska
Valley and Anchorage via a road from the lower Susitna River Valley to Tyonek?
Future study reports should attempt to quantify the potential project impaots
to park resources.

Thank you for the opportunity to comment.

..c

i r e1Y

, f?Wtb"M\.>" _1 J
~ Assocd:~~ Regional Director

Planning, Recreation and Cultural Resources

cc:
Superintendent, lake Clark

10-18



ALASKA POWER AUTHORITY

Receipt is acknowledged of your May 20, 1983, letter conveying
comments of your staff and that the Lake Clark National Park and
Presence on the March 1983, Interim Feasibility Assessment Report
of the above-referenced project.

The final study plan will include revisions to reflect your
comments regarding the processes to be followed to inventory and
evaluate cultural resources and to coordinate with the State
Historic Preservation Officer and Advisory Council on Historic
Preservation.

Phone: (907) 277·7641
(907) 276-0001September 7, 1983

Dear Mr. Watson:

Mr. Hugh L. Watson
Associate Regional Director
U.S. Department of the Interior
National Park Service
540 West Fifth Avenue
Anchorage, Alaska 99501

Subject: Chakachamna Hydroelectric Project

When funding permits, a study plan for the cultural resources
studies to be performed in future project studies will be final­
ized. A first draft of the proposed study plan was transmitted to
you with our letter dated May 25, 1983, and discussed at the
meeting in our offices on June 8, 1983. We are pleased to note
that you were represented and participated in those discussions.

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

Potential primary and secondary impacts on park resources will
be addressed, particularly those on fish and wildlife arising from
construction and operation of the project, and the effects result­
ing from increased public use created by improved overland access.

1
,.1

We appreciate having received your comments on the March 1983,
report and look forward to working closely with your staff when
funding permits some of these studies ~? proceed.

C?ll <--LQ
Eric P. Yould '--1\
Executive Director

cc:. Hr. Robert loder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage

9782/057
10-19



"II:~LY TO
ATT'l:HTIOH 0'"

N E. Saling
Colonel, Corps of Engineers,_
District Engineer

Mr. Eric P. Yould
Executive Director
Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501

Dear Mr. Yould:

J-i 1:. ,. \ -_
'-' 1-. ; I

'-I~/I_-
". !....}

ALASKA DISTRICT. CORPS OF ENGINEERS

POUCH 898

ANCHORAGE. ALASKA 99506

May 23, 1983

Hydropower and Comprehensive
Planning Section

DEPARTMENT OF THE ARMY

I appreciate the opportunity to review the Chakachamna
Hydroel ectri c Project Interim Feasi bil ity Assessment Report
furnished to this office on 12 April 1983.

Much time and effort has obviously gone into the prepara­
tion of this interim assessment report. I agree with you and
other interested parties that there are some problem areas
where more information and study are needed to permit a deter­
mination of project economic feasibility. Such studies would
include the considered outlet dike proposal, which would be
very sensitive to possible dike failure, and the most effective
movement of fishery resources through the outlet barrier.
Also; I presume a rock trap would be provided to prevent
blasted "rock from bei ng washed into the power tunneL Figure
3-4 of Volume I is unclear on this feature~

If further assistance is required, please do -not hesitate
to contact Mr. Carl Borasl1 of Planning Branch ,at 5"52-3461.

,J 10-20
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ALASKA POWER AUTHORITY
Phone: (907) 2n"7641

(907) 276-0001

September 7, 1983

Mr. Neil E. Saling, Colonel
Alaska District Corps of Engineers
Department of the Army
Pouch 898
Anchorage, Alaska 99506

Subject: Chakachamna Hydroelectric Project

Dear Colonel Saling:

Receipt of your May 23, 1983, letter is acknowledged. Your
comments on the Feasibility Assessment Report for the project are
very much appreciated.

You cited the proposed outlet dike as an area where more
information and study are needed. We and our consulting engineers
fully agree in this regard and plans for future studies of the
project provide for additional surface and subsurface explorations
to be performed in this area. We are thinking in terms of design­
ing this dike as an "overflow" or "flow through" type rockfill dike
in order to reduce its sensitivity to the possibility of a dike
failure. The provision of a spillway will l.imit the depth of
overflow that can occur and thus prevent the onset of conditions
that could lead to that type of failure.

In the natural process presently working at the lake outlet,
melting of the ice at the toe of Barrier Glacier causes the sand,
gravel and boulders being carried along in the ice flow to be

'deposited in the outlet channel. A bar of gravel and boulders
builds up until the lake water level reaches Elev. 1,155 feet, or
thereabouts, after which a condition arrives where the gravel bar
is overtopped to a sufficient degree to cause a significant part of
it to be swept away and a lake outbreak flood such as the
August 12, 1971, event occurs. The process then repeats itself.

A barrier formed, as described above, would be composed of a
random assortment of particle sizes, and being deposited without
control, would be more sensitive to failure than an artificial
barrier constructed of selected materials under controlled condi­
tions. Subsurface explorations would be oriented to provide
information that would enable the design to guard against a piping
or blowout-type of failure. It should be borne in mind that dike
failure would cause a downstream flood no greater than has occurred
naturally with the breakout type of flood such as occurred in 1971.

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501
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Mr. ~a 11ng
September 7, 1983
Page 2

No attempt has been made to finalize details of the rock traps
for the lake tapping. Traditionally, the geometry selected would
have been based on a trap below the tunnel, but it was noted that
this arrangement may possess a number of disadvantages. When
details are carried further forward, it was planned to engage
Christian Groner as a special consultant in this field. He has
been involved in a significant number of lake taps.

It is intended to further study the provisions of fish passage
facilities past the outlet barrier in response to a number of
comments received from the State and Federal fishery agencies.
These will be covered in an addendum to the report schedule to be
issued in the near future.

Si:nterely,

kY~'dY ,-~9
Executive Director

#
cc: - Mr. Robert to~r, Bechtel, San Francisco

Mr. Wayne Lifton, Woodward-Clyde, Anchorage

9782/057 10-22



~CPARTMENT OF ENVIRONMENTAL CONSEPVATION

- Inundation of lower stream reaches currently unaffected;

RECEIV:
99501

274-2533

Chakachamna Iterim
Feasibility Report
March 1983

DATE: May 25, 1983

State of Alaska

FILE NO: Chakaci1amna

SUBJECT:

Anchorage, Alaska

TELEPHONE NO:

Mr. Eric Yould, Director
Alaska Power Authority

Exposure of the entire McArthur River stream delta during maximum
drawdown (45'below pre-project minimum flow);

- Increased turbidity during winter months in the McArthur River;

Bob Martin, P.~
Deputy Directo~ E60

In reviewing the Chakachmna Iterim Feasibility Report, March, 1983,
the study provides an interesting overview of potential project
scenarios. However, in terms of detailed analysis, the report
poses more questions than answers. The environmental field studies
are extremely limited, providing a preliminary "reconnaisance level
only" review of possible project impacts. Considering that the
Department of Environmental Conservation was not invited to partici­
pate in any "environmental field study scoping process," it would
appear that what has been done to date was not intended to provi de
a detailed project assessment.

Potential problems noted which would require a mitigation
strategy are as follows:

- Possible gas saturation in excess of 100% at powerhouse location;

- Increase in water temperature by .9° C at powerhouse, above ambient
temperature in McArthur River; .

MEMORANDUM
437 E Street/Suite 200

TO:

FROM:

il
lJ - Possible turbidity increase due to increased glacial meltwater;

- Increased bed scour and bank erosion due to increased flooding of
the McArthur River.

In contrast to the excellent coordination and environmental field
effort for the Sil ver Lake Hydroelectric project, the Chakachamna
project effort has been minimal at best. At such time as the Alaska
Power Authority decides to give serious consideration to the
Chakachamna project, the Department would be happy to work with you
in scoping out an effective environmental studies program.

DW/BM/jfr

10-23



ALASIi.A POWER AUTHORITY

cc: ~r. Robert loder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage

Receipt is acknowledged of your May 25, 1983, letter conveying
comments on the March 1983, Interim Feasibility Assessment Report
for the subject project.

You are entirely correct in noting that the project studies
have thus far been quite limited in scope and consequently the
report gives only a review of possible project impacts rather than
a detailed impact assessment.

Phone: (907) 2n·7641
(907) 276-0001

f -

10-24

September 7,1983

s:::v,u,--~,J
Eric P. Yould \
Executive Director

Dear Mr. Martin:

Subject: Chakachamna Hydroelectric Project

Mr. Robert Martin, P.E.
Deputy Director, EQO
State of Alaska
Dept. of Environmental Conservation
437 E. Street - Suite 200
Anchorage, Alaska 99501

9782/057

The draft copy of the proposed study plan for the project
transmitted with my May 25, 1983, letter contains study elements
that will address the problems you noted requiring mitigation
strategy. We regret that you were unable to be represented at the
June 8, 1983, meeting when these plans for future studies were
discussed in an open workshop.

We shall be sure to notify you when further activities are
contemplated and shall look forward to your participation when
funding permits further studies of the project to go forward.

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501
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Re: Chakachamna Hydroelectric Project Interim Feasibility Assessment
Report

In addition to the instream flow analysis, information
sufficient to quantify potential impacts to fish and wildlife
resources and public use attributable to the proposed project
should be presented. This information should be developed in

Additional study elements which are needed include the
collection of sufficient physical and biological environmental
information to accomplish an instream flow analysis. This
analysis would quantify the optimum flows required to maintain
spawning, rearing,. migration and incubation- habitat for
resident and anadromous fish species present within the
Chakachamna and McArthur Rivers.

BILL SHEFFIELD, GOVERNOR

P.O.BOX 3-2000
JUNEAU, ALASKA 99802
PHONE: 1907} 465·4100

I t

....~ .~. "

;

and Game (ADF&G) has reviewed the
Interim Feasibility Assessment Report
the fall owi ng comments for your

Overall, the paucity of quantitative data and general
conclusions presented in this Interim Feasibility Report
confirm the need for a far more encompassing and detailed
level of study effort designed to document fully fish and
wildlife species and their use of habitats within the study
area. The minimal field studies accomplished to date evidence
the need for more deta i 1ed, s ite-specifi c and longer term
inventory data before a thorough understanding of the
pre-project and post-project conditions can be attained.

OFFICE OF THE COMMISSIONER

Df:P ..\RT~.:'T OF FISH :\~D GA:tIE

Attention: Mr. Eric P. Yould, Executive Director

r'1ay 26, 1983

A. General

Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501

Gentlemen:

The Alaska Department of Fish
Chakachamna Hydroelectric Project
dated March 1983 and offers
consideration:

'}'K12LH
ALASKA RESOU.RCES I.,TB'RA.R1'

10-25 ,U.S. DEPT. OF INTEEIOR
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C. Juvenile Salmon Studies

enough detail to provide for the development of an effective
mitigation plan.

May 26, 1983-2-

address in adequate detail the morphologic,
hydraulic and biological studies required to
initiate the proposed Instream Flow Analysis using
the IFG Incremental Methodology.

d.

2. Presentation of the field data lacks pertinent analysis
parameters including the omission of sample size data and
the electrofishing and seining data are not addressed in
terms of catch per unit effort (CPUE). The text
di scusses data without reference to tabl es or by
referencing the wrong tables; and the report contains no
summarization of juvenile catch data comparing seasonal
variation by sampling station.

1. The wi nter-spri ng sampl i ng program was very sporadi c.
The information presented does not appear to be based
upon a field program designed to sample systematically
those stations in stream reaches which are believed to be
important overwintering areas.

a. evaluate those species and habitats potentially
vulnerable to impacts that might occur during the
construction and operation of one of the proposed
alternatives;

b. provide an evaluation of the nature and extent of
studies that would be necessary to assess the
minimum amount of water necessary to maintain a
viable salmon fishery,

c. ident ify crit i ca1 habitats _ and 1ife functions
occurring within the system in sufficient detail for
use in evaluating potential impacts to such areas or
life functions,

We unde rs tand that a study plan for the 1983/84 field study
program has been drafted and will soon be available for agency
review and comment. We look forward to the opportunity to
review and provide comments/recommendations on this study
plan.

B. Aquatic Biology

1. It does not appear that the study objectives outlined on
page 6-28 have been accomplished. Specifically the text
does not:

Mr. Eric Yould



D. Adult Salmon Studies

b. Inadequate number of transects;

a. Use of only one sampling period for the study
duration;

May 26, 1983-3-

1. For the most part, fyke nets are not suitable for
obtaining a representative sample of adult salmon
migrating past sampling stations. Nets can only be
placed in areas of minimal current and as such do not
capture species which do not exhibit shore oriented
behavior.

d. Evaluation of juvenile presence and near surface
water column fisheries use was not performed. An
upward l_ooking transducer would provide this
information.

c. Species composition was not verified by other
sampling means (tow-netting, etc.);

4. Techniques used to survey and evaluate smolt outmigration
(use of plankton nets) are inappropriate. More effective
and standard methods include the use of fyke nets,
inclined plane traps, and rigid smolt traps.

3. Conclusions drawn about habitat utilization by juveniles
during the winter and spring period are based on limited
and inadequate sample sizes. It appears that no effort
has been made to analyze the raw data to determine if
hypothesized changes are statistically significant or
simply a function of sample variability.

5. Hydroacoustic sampling on Chakachamna Lake was very
superficial and inadequate due to:

Mr. Eric Yould

J.
c]

J
J
:J

2. Some of the techniques used (overflights and netting) do
not seem suitable for identification of potential
mainstem spawning in glacially occluded areas (and
subsequent enumerati on of spawners). As a result, very
little effort has been made to evaluate the extent of
spawning in the mainstem Chakachamna and McArthur rivers.
Further, the discussion assumes all spawning occurred in
clearwater areas and, therefore, habitat requirements for
spawning are limited to those areas. The ADF&G, through
the Susitna Hydro Study, has developed highly successful
and efficient electroshocking sampling techniques which
would have appl ication for the McArthur and Chakchamna
River inventories.

10-27



E. Terrestrial Vegetation and Wildlife - Mammals

3. Potent iall ake spawni ng was addressed only superfi ci ally
and in no way represents an adequate evaluation of that
possibility.

4. No data are presented concerning the "cor rec t tnq'' of
aerial counts by ground truthing (how much of each
spawning area worked, how often repeated, how did counts
compa re, etc.).

5. No streamlife data are presented in this report (number
tagged fi sh observed, frequency of observation, etc.).
This information directly affects escapement estimates
and should be well documented.

The information presented in this report pertaining to
wildlife and human use of wi ldl i fe does not meet the study
objective on page 6-59 which states: 1I ••• to identify
important wildlife resources in the study area, their use of
the area, and the importance of identified vegetative and
aquatic communities to these resources ." The data and
conclusions presented will not enable a meaningful assessment
of the potential project impacts on the wildl ife resources,
their habitats or the secondary effects of public use of these
resources. The "ADF&G believes that the level of effort used

- to define existing wildlife use was not adequate to evaluate
f~lly wildlife use of the area. A two-week field program does
not allow enough time to quantify terrestrial mammal use of
such a large area displaying such a wide range of habitat
types. The species list compiled lacks several species known
to occur in this area including fox, hare, martin and weasel.
Table 6.2, page 6-7 should be amended to include these
species. Gray wolves are occasional users of this area and
should not be considered common users as indicated in table
6.2. Moose, bear and furbearer harvest statistics for the
study area should be included or summarized in this report.

May 26, 1983-4-Mr. Eric Yould
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]

,J

']
The limited aerial survey data are suspect due to seasonal and
nocturna 1 vari ati ons. Methodologies used to identify moose
calving and wintering areas are also questionable. The
presence of juvenile skeletal remains should not be cons trued
to confirm a calving area nor should shed antlers be relied
upon to denote a moose wintering area.

In surrmary, while there are a significant amount of new data in this
report, they are not properly presented, and in some cases the
conclusions based on the data are questionable. In addition, given the
unplanned and sporadic nature of the data collection, conclusions drawn
based on this information may be of little value in determining the
potential effects of the proposed project on the anadromous fish
resources of the two drainages studied. We suggest that the report data
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be used as background for prepa ri ng a more deta i l ed study pl an whi ch
will meet the objectives necessary to evaluate the project. We look
forward to working with the APA and its contractors to develop a study
plan to collect the information necessary to quantify impacts
attributable to the project and to develop an acceptable mitigation
plan.

Should you have questions or require clarification regarding our
comments, please contact Habitat Division Staff in Anchorage.

Sincerely,

cD 'D, /~~"
·f.~Do~nsworY~co. Commissioner
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334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

September 12, 1983

Phone: (907) 2n·7641
(907) 276-0001

]

.J

J
U

]

'J
]

]

The Honorable Don W. Collinsworth
Commissioner
State of Alaska
Dept. of Fish and Game
P.O. Box 3-2000 ­
Juneau, Alaska 99802

Subject: Chakachamna Hydroelectric Project

Dear Commissioner Collinsworth:

Receipt is acknowledged of your May 26, 1983, letter conveying
the comments of your Department on the Interim Feasibility Assess­
ment Report for the subject project.

During our December 9, 1983, meeting in Anchorage, it was
agreed that the Alaska Power Authority would develop a study plan
as considered necessary to meet Federal Energy Regulatory Commis­
sion (FERC) license application filing requirements. Our consult­
ing engineers and environmental advisors developed such a study
plan and it was transmitted to the various resource agencies by
letter dated May 25, 1983.

Subsequently, a meeting was called in our Anchorage office on
June 8, 1983. At this meeting a brief presentation covering the
study plan was made and representatives of the resource agencies
were then invited to participate in a workshop during which much
useful dialogue ensued. The study plan specifically addressed
collection of data that will provide the level of information
needed for detailed impact assessment and mitigation planning.
Commencement of the study plan is, however, dependent upon the
allocation of funds for its implementation.

We were pleased to receive your comments on the March 1983,
Interim Feasibility Assessment Report and offer the responses
discussed below by heading:

(B) Aquatic Biology - The initial studies conducted in 1981
and winter/spring 1982, were designed to address and to meet
the objectives mentioned insofar as the timing, budgets, and
authorization of the studies allowed. It is recognized that
such reconnaissance studies are not sufficient by themselves
to meet all of the study objectives. The proposed studies for
1983-84 are an expansion of those conducted in the summer/fall

J 9782/057
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September 12, 1983
Page 2

of 1982, and are described in the recently prepared study plan
which was presented to representatives of your agency on
June 8, 1983. Instream flow studies have been identified as
important to meeting the project objectives, and baseline data
have been collected on the morphology, hydraulics, and aquatic
biology of the Chakachatna and McArthur River systems. This
has led to a selection of river segments within which instream
flow study reaches will be selected. As stated in the study
plan, it is proposed to collect data in these study reaches
for analysis using the IFG Incremental methodology.

(C) Juvenile Salmon Studies -

1. The winter/spring 1982 sampling was conducted at a
reconnaissance level and on an ad hoc basis as funds
became available during the spring of 1982. These
studies were primarily exploratory in nature, with most
field programs of limited duration. The primary purpose
of the winter studies was to discover areas of potential
fisheries over-wintering habitat.

2. Since the data collected in winter/spring 1982 were
basically exploratory in nature, seasonal comparisons
with more detailed data collections were not warranted.
Equal sampling efforts for seining and electrofishing
were used at each station; catch per unit effort data for
these techniques were presented in Volume III,
Appendix A5 of the March 1983 report. An errata sheet
for incorrect table references will be prepared and
issued with the Addendum to the report in the near
future.

3. Because the study was largely exploratory in nature,
no detailed prior statistical comparisons were planned
and we do rot believe they were warranted at that time.
The data ~C,2 ~Jrposely presented as observations related
to species presence and timing so that the reader would
not confuse the results with those of more detailed
studies to be conducted later.

4. Outmigrant sampling, as stated in the text, was
conducted briefly in different areas of the river systems
and by helicopter to aid in evaluating timing of
outmigration during a one-day investigation. We concur
that an inclined plane trap is a superior method for
conducting full-scale programs; an inclined plan trap was
utilized in the spring 1983 work, and provision for th~s

methodology is included in our 1983-84 study plan.

5. Weather and safety conditions during September 1983,
limited the type and extent of hydroacoustic studies that

LJ
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Don Collinsworth
September 12, 1983
Page 3

could be done. The studies were originally planned to be
far more detailed. The hydroacoustic surveys proposed
for 1983-84 and presented in the study plan, address all
stated concerns.

4 &5. These data will be supplied in a future report.

E. Terrestrial Vegetation and Wildlife - During September
1981, a two-week reconnaissance level survey was conducted on
the vegetation and wildlife at Chakachatna area. The intent
of this survey was to gain a basic understanding of species
presence and distribution, or absence. The results of the
survey were to be used for planning the scope and level of
effort for future studies. To date, funding for additional
terrestrial studies has not been available~

]

]

]

'J
L_

J
]
r-J

D. Adult Salmon Studies -

1. During 1982, fyke nets were the only gear available
to the project. The nets provided useful data and, in
some instances, fished 50 to 100 percent of the stream.
As stated in the 1983 study plan, a combination of fish
wheels and fyke nets will be used for more detailed
studies.

2. Relatively low levels of effort were expended to
sample for mainstem spawning in areas where there was no
suitable substrate. Many areas of both rivers are also
unsuitable due to velocity or depth. Such areas include
the vast majority of both the McArthur and Chakachatna
River mainstem areas. We concur that electrofishing is
an efficient sampling technique in mainstem areas, and we
have used it for that purpose in both rivers. An
expanded electrofishing program is included in the
1983-84 study plan.

3. Lake spawning was only investigated in areas with
substrate suitable for sockeye salmon spawning. The
1983-84 study plan calls for more intensive studies in
the future. .

A description of future studies was prepared and was
discussed with ADF&G representative at our June 8, 1983,
meeting. These studies included:

9782/057

o

o

The preparation of vegetation maps;

Aerial and ground transects to quantitatively
describe the wildlife resources; and
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Don Collinsworth
September 12, 1983
Page 4

The use of a modified Habitat Evaluation Procedures
analysis to quantitatively describe anticipated
project impacts.

This program will be conducted during the course of a
year to identify seasonal changes in habitat availability and
use when funds become available.

Again, thank you for your comments on the March 1983, report.
We look forward to the continuing cooperation of your staff in the
implementation of our future studies for this project.

If you have any further questions, please feel free to contact
me or Mr. Eric Marchegiani.

C? v-JJ
Eric P. Yould ~
Executive Director

cc: -Mr. -Robert loder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage
Mr. Don McKay, ADF&G, Anchorage

.'1
I,--_J
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Thank you for the opportunity to review the Chakachamna Interim
Feasibility Study. With regard to the study, and the major
hydroelectric project which it presents, this Department
submits the following comments for your consideration.

The report's introduction (p. 1-1) presents a study objective:
" ••• to provide a preliminary assessment of the effects that the
project would have on the environment". Further in the report,
the study environment is defined to include a component of
"Human Resources", as well as hydrology and biology. In
reading the study, we therefore anticipated the presentation of
a preliminary assessment of the effects of the development on
the human environment. In this case, the potentially~~ffected

human environment is represented at four different levels; by
the village of Tyonek; by the Kenai Borough; by the
Matanuska-Susitna Borough; and by the Municipality of Anchorage.

TO: Eric P. Yould, Executive Director DATE:

Alaska Power Authority
Department of Commerce and EconOFR.:l:<No:

Development

~
RECEIW5NENO:

FROM: ( Lommissioner SUBJECT:

m ni t ~~~ Regional JUN 09 1983
Affairs

AlASKA POWER AUruORI1Y

31 May 1983

Chakachamna Interim
Feasibility Study

include reasonably
human habitats, it
the potential effects
or detrimental, on

State of Alaska
Community and Regional Affairs

•• c ,.. • ••:~ •• :"

.'.~

MEMORANDUM

However, While this feasibility study did
thorough baseline portraits of these four
stopped short of any actual assessment of
of project development, either beneficial
the human.·resource.

r~J

r ...} •

l _

'J
]
C]

]

,J
J
J
]

J
.J

A final feasibility stUdy for this proposed project should
include specific assessments of the effects of the development
on the human resource. Such assessments should be undertaken
and presented in such detail and manner so as to permit the
potentially~~ffectedpopulations and their representatives to
clearly understand the implications of the development relevant
to their community(ies).

An example of the kind of further assessment that should be
undertaken is a comparison of the existing and potential
relationship between the wildlife resource and the use of that
resource for subsistance and commercial purposes. The Interim
feasibility study presents a detailed account of the area's
wildlife, particularly its fisheries resources. The study also
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Mr. Eric P. Yould
31 May 1983
Page Two

indicates that the residents of Tyonek have a strong
subsistance relationship to that resource. However, a next
step should be taken which specifically relates the acquired
data on fisheries to the data on human use of that resource.
That is, who fishes for what kind of fish, when and where, and
how is the-fish used? Knowing this, a further step should be
taken which would superimpose the various development scenerios
onto the existing framework; assessing the possible range of
effects that the development could produce.

The final feasibility study should carry the human resource
assessments at least to this point. However, a further useful
step in the feasibility process would be the formulation and
assessment of possible strategies that~~ffected populations
could employ to obtain the maximum benefit (and minimum
detriment) from the development, should it actually occur.

Most importantly, the above described assessment and strategy
formulation process should include effective participation
opportunities for potentially~~ffectedpopulations.

Three areas of concern for which the above process should be
employed are: 1) Tyonek village subsistance activity; 2) the
economics of commercial fisheries interests in Upper Cook
Inlet; and 3) increased service demands on the Kenai Peninsula
Borough resulting from construction and operations phases of
the project. We feel that it is appropriate and necessary that
the final feasibility study reflect a fundamental understanding
of the potential futures of these areas of concern relative to
the proposed hydroelectric project.

Again, thank you for the opportunity to comment on the study.
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ALASKA POWER AUTHORITY
334 WEST 5th AVENUE - ANCHORAGE, ALASKA 99501

September 7, 1983

Phone: (907) 277-7641
(907) 276-0001

Dear Commissioner Lewis:

Subject: Chakachamna Hydroelectric Project

The Honorable Mark Lewis
Commissioner
State of Alaska
Community &Regional Affairs
Pouch B
Juneau, Alaska 99811

Receipt is acknowledged of your memorandum dated May 31, 1983.
We were pleased to receive your comments on the March 1983, Interim
Feasibility Assessment Report for the subject project and have
carefully reviewed them. The Report had a limited'set of objec­
tives which included:

Compare project alternatives from engineering, economic
and environmental perspectives.

Summarize available environmental data with additional
data gathered dependent on funding priorities;

Identify potential impacts without detailed analysis;

Identify issues and conflicts to be addressed by project
studies;

o

o

o

o

'J
,]

]

J
]

]

'1
'-.-1

lJ

When sufficient funds can be allocated to this project, it is
intended to prepare baseline data for a Federal Energy Regulatory
Commission License application. At that time, impacts and mitiga­
tion measures, including those cited in your memorandum, will be
examined. Your concerns such as impacts on Tyonek, the Kenai
Peninsula and Mat~Su Boroughs and the Municipality of Anchorage
will be addressed as will the impacts on commercial fishing and
Tyonek subsistence activities. The preparation of development
scenarios, mitigation measures and public participation programs
and the definition of project benefits, would also take place at
that time. The draft of a proposed study plan for that work was
transmitted to you with our letter dated May 25, 1983. It is
regretted that you were unable to be represented at the June 8,
1983, meeting when that study plan was discussed.

9782/057 10-36
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The Honorable Mark Lewis
September 7, 1983
Page 2 •

We shall look forward to your participation and cooperation
when funding considerations permit some of these studies to pro­
ceed.

C8 JJ-
Eric P. Yould j
Executive Director

cc: Mr. Robert loder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage

r -
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cc: Gary Prokosch, SCDO
Gail March, DGGS

I hope that the tardiness of these comments does not affect their
wsefulness. The delay was due to problems with the postal service and was
beyond our control.

The Department or Watural Resources has reviewed the Cbackachamna
Hydroelectric Project Interim Feasibility Assessment Report. The
department's clearinghouse, which is located in this division, has received
the following information.

June 9, 1983

~~c
..I{;. . ~I.v

276-2653 '/lI, s .~Q
Cbalcach"""'" HYdrO'.fq~J

'?r

State of Alaska

DATE:

FILE NO:

SUBJECT:

TELEPHONE NO;

DIVISION OF RESEARCH AND DEVELOPMENT

Eric Yould
Executive Director
Alaska Power' Authority

Roland Shanks ~I
Director !it

TO:

. MEMORANDUM

FROM:

DEPARTJlmNT OF NATURAL RESOURCES

The geologic hazards associated with this project are immense and difficult
to predict. Effects of an eruption of Mt. Spurr on the Barrior Glacier and
Chakachamna Lake could be devastating to attempts to produce hydropower.
The project's proximity to the Castle Mountain Fault also needs to be
considered.

]

]

'-J

r~l

]
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]

]

]

]

]

J
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ALASKA POWER AUTHORITY

Your comments are well taken and further investigations of
these phenomena are planned when funding permits that to be done.

Thank you for your June 9, 1983, memorandum conveying your
comments on the Interim Feasibility Assessment Report for the above
referenced project.

Please rest assured that the Alaska Power Authority staff, and
our consulting engineers studying the project, are well apprized of
the hazards associated with an eruption ofMt. Spurr, and with the
seismic risk posed by the proximity of the Castle Mountain Fault.
The underground arrangement presently proposed for the project
should be less vulnerable than surface structures to seismic
damage. For example, a surface powerhouse in the McArthur Valley
would be subject to rock falls from the high valley walls above the
powerhouse during a seismic event.

Phone: (907) 277·7641
(907) 276-0001

September 7, 1983

Dear Mr. Shanks:

Subject: Chakachamna Hydroelectric Project

Mr. Roland Shanks
Director
Department of Natural Resources
Division of Research &Development
555 Cordova
Pouch 7-0005
Anchorage, Alaska 99501

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

~~I
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J
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J
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prrterelY,O

~,.\J~
Eric P. Yould 1
Executive Director

cc: ~r. ~obert loder, Bechtel, San Francisco
Mr. Wayne Lifton, Woodward-Clyde, Anchorage

fJ
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DEPARTMENT OF NATURAL RESOURCES DIVISION OF RESEARCH AND DEVELOPMENT

MEMORANDUM State of Alaska

The Department of Natural Resources has received the draft study plan of the
proposed hydroelectric project. Reviewers have two concerns:

June 14, 1983
RECEIVED

DNR 83053102

,'IN 2 0 1983
276-2653

ALASI<:\ PO'N~r. !''JTHOR/TY
Chakachamna Hydro
Project

DATE:

FILE NO:

SUBJECT:

TELEPHONE NO:

TO: ERIC MARCHEGIANI
Alaska Power Authority

FROM ROLAND SHANKS IJ .
Director I~!~

].

r'j .

'1
,]

]

]

]

]

J
'J
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Page B-8 What is the purpose of building a dike at the end of the
lake? If the dike is intended to raise the water level, this
may create problems by making Barrier Glacier unstable.

Page 13 We recommend that the study plan include an evaluation of
whether the glacier is thickening or thinning. Barrier
Glacier holds back the lake. If the glacier moves, then the
lake moves also.

Please contact Gail March at the Division of Geological and Geophysical
Survey, 474-7147, if you have any questions.

RS/LW/dpj

'l
.J

rJ
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ALASKA POWER AUTHORITY

Receipt is acknowledged of your memorandum dated June 14,
1983, conveying two comments on the Interim Feasibility Assessment
Report. Our response is as follows:

(1) Page B-8. Building a dike at the end of the lake, near its
present outlet, is proposed for several reasons, principal
among which is the need to develop regulatory storage that
will enable surplus water to be stored during the high runoff
months and then be diverted for power generation during the
low runoff months. The dike would not cause the water level
in the lake to rise above the maximum level to which it has
risen in the past under natural conditions. Thus, the Barrier
Glacier would not be exposed to lake water levels any higher
than it has in the past. As may be seen by reference to the
Appendix to Section 4.0, Power Studies, in Volume I of the
report, Alternative E, Page 1, the mean lake level during
operation of the power plant in the 30-year period study would
have been Elev. 1,130 feet. According to the U.S. Geological
Survey (USGS) records, the mean water level at the lake outlet
gauge was 1,139 feet so that operation of the lake for power
generation would have caused a net lowering of about 9 feet in
the mean water level during that period.

(2) Page 13. Plans for future studies of the project provide for
measurements of ablation, advance or retreat of the glacial
ice in the vicinity of the lake outlet. Ice thicknesses were
measured by the USGS in 1981, but the results have not yet
been released.

Phone: (907) 2n·7641
(907) 276-0001

R. T. LODER

SEP 1 9 1983

September 7, 1983

Mr. Roland Shanks, Director
Department of Natural Resources
Division of Research &Development
555 Cordova
Pouch 7-0005
Anchorage, Alaska 99501

Subject: Chakachamna Hydroelectric Project

Dear Mr. Shanks:

334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

~relY'Q

~ \. \~\.,J._~
Eri c P. Youl d ""\
Executive Director

9782/057

Robert 1oder, Bechtel, San Francisco
Wayne Lifton, Woodward-Clyde, Anchorage
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6.0 ENVIRONMENTAL STUDIES

Volume II, Errata

6.8.3.1.4 Spring Studies June 8-11, 1982

Page 6-170, Chilligan River, third line "Table 19"

should read "Table 20."

Page 6-171, Chakachatna River, second paragraph,

third line, "Table 22" should read

"Table 23."

Page 6-173, McArthur River Drainage, second

paragraph, first line, "Table 33" should

read "Tables 32 and 33."

Supplementary Table References

Page No. Location Volume III Table Reference

6-167 Straight Creek Appendix A3 - Table 13

6-170 Another River Appendix A3 - Table 18

6-172 Lower Chakachatna Appendix A3 - Table 26
River

6-173 Straight Creek Appendix A3 - Table 31

6-174 McArthur R. Sta. 11.5 Appendix A3 - Table 36

6-174 McArthur R. Sta. 11 Appendix A3 - Table 37

1
:J

,~l

L~_

__.1

6-175

6-175

6-175

6-176

Chakachatna R. Sta. 17

Middle River

Straight Creek Clear­
water Tributary

McArthur River

6-1

Appendix A3 - Table 39

Appendix A3 - Tables 40
& 41

Appendix A3 - Table 42

Appendix A3 - Tables 43,
44, & 45
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6.10

6.10.1

ENVIRONMENTAL HYDROLOGY - 1983

Introduction

The purpose of this section is to describe the

hydrologic studies conducted in the late fall;

winter, and spring of 1982-83 (FY83) in support of

the environmental program leading toward the

feasibility assessment of the Chakachamna Lake

Hydroelectric Project. The overall objective of the

environmental hydrology studies was to collect

baseline data to assist in future evaluation of the

physical processes of the Chakachatna and McArthur

River systems, correlation of these processes with

fish and wildlife habitats, and to aid in the design

of future studies. Previous environmental hydrology

studies are summarized in Volume II, Sections 6.2 and

6.7 of the 1983 Interim Feasibility Assessment (1983

IFAR) Report.

The study area is described in Volume II, Sections

6.1 and 6.2 (1983 IFAR). The FY83 winter/spring

hydrologic studies were conducted on the Chakachatna

River at the Chakachamna Lake outlet and on the

McArthur River downstream of the powerhouse location.

The studies at these sites concentrated on baseline

data collection of stream flow and water temperature.

Two recording gages (Datapod Model DP2llSG dual

channel recorders) were used to record water stage

and temperature at the two study sites. The

installation and initial data collection of these

recorders is discussed in Volume II, Section 6.7.2 of

the 1983 IFAR.
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6.10.2 Stream Flow Characteristics

Collection of streamflow data was initiated in 1982

with the installation of two recording gages and

numerous staff gages distributed through the

Chakachatna and McArthur River systems. A single

discharge measurement was taken in October at a
number of the sites to form the basis of preliminary

rating curves. These discharges, along with
comparable discharges measured in September 1981,

were presented in Section 6.7 of the report.

Additional discharge measurements were made in Spring

of 1983 at five sites in the project area (Table

6.85). Two of these measurements were conducted at

the two recording gage sites; these were used to

improve the reliability of the rating curves at these

sites.

Chakachatna River. The preliminary rating curve used

to calculate the Chakachatna River discharges

reported in Section 6.7 (1983 IFAR) was revised based

on the additional discharge measurement conducted in

spring of 1983 and on a review of U.S.G.S. rating

curves. The stages corresponding to the two

discharges were adjusted to approximately the same

reference elevation as the U.S.G.S. gage reference

elevation by adding 7 ft. to the datapod readings.

The zero datapod reading does not correspond to a

zero discharge because the datapod was installed in
the existing U.S.G.S. gage stilling well, which did

not extend all the way to the bottom of the channel.

The adjustment shifts the stage corresponding to a

zero discharge on the datapod to 7 ft. below the

datapod,close to the actual stage for zero flow.

The two measured discharges and corresponding
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adjusted stages were found to fit closely to the

rating curve developed for the period June 1959 to

Max 1960 by the U.S.G.S. This curve was based on six

discharge measurements and was considered by the

U.S.G.S. to be fairly well defined between 800 cfs

and 14,000 cfs. Although the U.S.G.S. rating curves

shifted from one year to the next, they tended to

have similar shapes. It was assumed that using the

U.S.G.S. rating curve for the 1959-60 period would be

preferable to using a rating curve based on only two

measurements in 1982-83. The resulting rating

equations are:

Q = 1.09 (Sd + 7)3.28

for 0 _ Sd _ 6.2 and

Q = 12.26 (Sd + 7)2.34

for 6.2 Sd 15

where

Q = computed discharge, in cfs and

Sd = stage recorded on the datapod, in ft.

The rating curve equations were applied to the stage

values recorded by the datapod from its installation

on 11 August 1982 through 17 May 1983. The resulting

mean daily discharges are presented in Table 6.86,

which supersedes the Chakachatna River values

presented in Table 6.26 (1983 IFAR) based on the

preliminary rating curve. The discharge hydrograph

for this period is shown in Figure 6.144. Discharge

records for the period August through September are

considered poor due to the lack of discharge

measurements to verify the rating curve. Discharge

records after November are considered very poor due

to lack of discharge measurements and insufficient

depth of water over the gage.
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The stilling well housing of the Chakachatna River
gage was destroyed by ice and/or rock falls on or

about 17 May 1983. The lower sections of the

stilling well were severed from the upper sections at

a level roughly 10 to 12 ft. above the level of the

gage. The transducer and connector cable for the

datapod unit were damaged in the process. The unit
was retrieved on 26 May 1983 for repair. The

repaired unit was reinstalled on 18 June 1983 on the

opposite bank with the pressure transducer at a lower

level. The damaged unit precluded the opportunity to
check the unit for drift of the transducer readings.

McArthur River. The preliminary rating curve used to

calculate the McArthur River discharges presented in

Volume II, Section 6.7 (1983 IFAR) does not need to

be revised based on the discharge measured in April

of 1983. The measured discharge fit the straight

line log-log relationship defined by a single field

measurement, which was supplemented by a number of

values computed using the Manning equation. The

equation for this rating curve, which is applicable

to the condition of having sand dunes in the channel

(see Volume II, Section 6.7.3 1983 IFAR) for a

discussion of these dunes), is as follows:

Q = 6.59 Sd 3.85

where

Q = computed discharge, in cfs,and

Sd = stage recorded on the datapod, in ft.

A rating curve was also developed for the period

prior to the mid-September 1982 flood when there were

no sand dunes in the cross section at the gage. This

6-5



curve was based only on discharge values calculated
from the Manning equation. There were no measured

discharges at this cross section prior to the

mid-September flood. The resulting rating curve can
be written:

Q = 141.1 Sd 1.81

where Q and Sd are as defined above. It is assumed

for both curves that the discharge is zero when the

gage is zero (no offset constant); this assumption

appears reasonable based on observations at the site.

Surveyed water surface elevations were compared with

datapod readings to check for drift on the datapod's

pressure transducer; a drift of almost 1.5 ft. was

calculated from June 1983 measurements. Adjustments

to the datapod readings were made assuming linear

drift at a rate equal to that during the period from

6 April to 19 June 1983. Based on these assumptions,

the datapod readings were adjusted by a constant

amount each day beginning on 24 September 1982.

The Adjusted stage values were input to the

applicable rating curve equation to compute the

corresponding mean daily discharges (Table 6.87).
This table supersedes the McArthur River values

presented in Table 6.26 (Volume II, 1983 IFAR). The

discharge hydrograph for this period is shown in

Figure 6.145. Discharge records are considered poor

due to the lack of discharge measurements defining

the rating curves and the shifting bed.

The datapod gage was replaced on 29 June 1983 to
allow for servicing of the drift in the old
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6.10.3

transducer. The new datapod unit was installed a

short distance upstream of the previous gage.

Selection of the new gage site was based on (1) the

desire to install the gage in a way that it could

more easily be removed for servicing and (2) finding

a cross section with a lower potential for sediment

deposition.

Water Temperature

Water temperatures were measured on a continuous

basis at the recording gage locations on the

Chakachatna and McArthur Rivers. The daily

fluctuations during the late summer and fall are

presented in Section 6.7.4, Volume II, 1983 IFAR.

Water temperature data for the late fall and winter

period at the Chakachatna and McArthur River gage

locations are presented in Tables 6.88 and 6.89,

respectively of this addendum.

Water temperature in the Chakachatna River decreased

to near O°C by early December. Insufficient depth of

water over the transducer limits the usefulness of

the temperature data after that time. Water

temperatures in the McArthur River decreased to OOC

by early November, began to increase in early April

and exceeded 4.0 oC by mid-May.
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6.11

6.11.1

6.11.1.1

6.11.1.2

AQUATIC BIOLOGY - 1983

Introduction and Objectives

Two aquatic biology studies were conducted during

1983; one during winter 1983, and the other during

spring 1983.

Winter Study

During April 1983 a brief winter field study was

carried out with a limited scope of work. This study

was carried out in conjunction with environmental

hydrology studies and was designed to supplement work

carried out during the fall of 1982 (Volume II, 1983

IFAR). The objectives of this study were:

~ Extend the data base on habitat use and seasonal

distribution of fish;

~ Examine the success of spawning and incubation at

selected sites;

~ Extend the data base on habitat characteristics

and water quality including water temperatures in

salmon incubation areas.

Spring 1983 Study

This study was carried out in the period of mid-June

to early July, with the start date based upon permit

authorization. Studies were carried out under FY83

funds and were terminated when the authorized

scope-of-work had been met. These studies were
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conducted to the extent feasible, (and authorized) at

the level of effort described in the 1983 study plan

(Alaska Power Authority, 1983).

This level of effort included more stations than

sampled during 1982 and more sample replicates. The

study program objectives are described below by

program task.

6.11.1.2.1 Adult Anadromous Fish

Although this program was not included in the

original scope of work, the presence of adult

anadromous fish within the river systems allowed

opportunistic data collection to increase the

information available about the early migration of

salmon into the Chakachatna and McArthur River

Systems. The objectives of the program were:

~ Determine the timing of upstream migrations by

adult anadromous fish;

~ Determine migratory pathways within the Chakachatna

and McArthur River Systems as efforts permitted;

and

~ Estimate the escapement to spawning areas in

sloughs, tributaries, and mainstream areas as time

permitted.

6.11.1.2.2 Resident and Juvenile Anadromous Fish

This program was carried out at a greater level of
effort than in previous studies (see Section 6.11.2) •
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Since the program consisted of only one time period

it was designed to contribute to meeting the following

objectives:

~ Determine the relative seasonal distribution and
abundance of R&JA fish;

~ Identify important rearing areas of R&JA fish; and

~ Identify movement patterns of R&JA fish.

Outmigrants were also studied. Due to the timing and

duration of the study, a limited amount of data was

collected to meet the overall objectives of:

~ Determine the timing of outmigration of salmon

juveniles; and

~ Quantify the number of juveniles migrating to sea.

6.11.1.2.3 Habitat Data Collection

o
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J
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6.11.2

This program was directed at measuring the physical

characteristics of habitats at each sampling station.

The overall objective was to Determine the use and

characteristics of important habitats and characterize

these in terms of stream-flow variables.

Methodology

Methodologies used during the winter and spring 1983

studies were basically similar to those used during

the 1982 summer-fall fisheries program. Where

methods used were the same these have been referenced

6-10



6.11.2.1

6.11.2.2

to Volume II, 1983 IFAR. Where methods or intensity
differed, the differences are discussed below. The

study periods during which each gear was operated are

noted in Tables 6.90 and 6.91. The sampling stations

used in this study are shown in Figure 6.146 with

details of the McArthur tributaries shown in Figures

6.147 and 6.148.

Salmon Spawning Escapement. Although estimation of

salmon spawning escapement during the spring

(June-July) 1983 studies was not included in the

scope of work, observations and counts were made on

an opportunistic basis. Methodology generally
followed that used during 1982 (see Volume II,

Section 6.8.2.1, 1983 IFAR). Ground-truthing was
performed for species identification at each site,

but counts were not ground-truthed during these

surveys.

Fyke Nets

During the spring 1983 study, fyke nets were set as a

supplement to electrofishing and minnow trap

sampling. Nets were initially set at stations ID, 4,

and 6 for dates shown in Table 6.91. The methodology

used to fish and sample these nets was the same as

that used during the summer-fall 1982 program (Volume

II, Section 6.8.2.2 1983 IFAR). Difficulties with

heavy debris loads associated with increasing flows

occurred at all three stations, and moving sand dunes

in th~ McArthur River were a problem at station ID.

These problems resulted in early removal of the nets.
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6.11.2.3

6.11.2.4

Minnow Traps

Minnow trap methodology for the winter 1983 study was

the same as that employed during the 1982 studies

(Volume II, Section 6.8.2.3, 1983 IFAR). Four

replicate traps were set at each station listed in

Table 6.90.

For the spring 1983 study, the methodology was

altered in accordance with the draft Chakachamna

Hydroelectric Project Feasibility Study Environmental

Study Plan (APA, 1983). As stated in that plan, the

number of sampling stations below Chakachamna Lake

was increased from 26 to 40 (Figure 6.147). Ten

baited minnow traps were set at each station (Table

6.91). The minnow traps used were 43.2 x 22.9 cm (17

x 9 in), with 1.6 rom (0.063) in mesh. These traps

were set overnight (24 hours) and each set was

considered a unit of effort.

Electrofishing

Electrofishing during the April and spring studies

generally followed the same methodology used during

1982 (Volume II, Section 6.8.2.6, 1983 IFAR). During

the April study, electrofishing was used to

supplement minnow trap collections, particularly in

those areas where turbidity, cover objects, or depth

did not allow an adequate determination of fish

abundance by observation.

During the spring 1983 study, electrofishing was used

at all stations sampled (Table 6.91). Three

replicate collections were made at each of the
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6.11.2.5

6.11.2.6

resident and juvenile anadromous fish sampling

stations below Chakachmna Lake. Electrofishing was

generally used by means of localized intermittent

application of electrodes to avoid the effect of

"driving" the fish. Electrofishing collections were

standarized to a catch-per-effort of number of

fish/IOO shocking-seconds/replicate (IOO/s-S).

Gill Nets

Vertical experimental gill nets were used for

sampling fish in Chakachamna Lake during the winter

1983 study. The nets consisted of vertically

oriented panels of nylon monofilament netting of

varying mesh sizes. The mesh sizes on each net were

ordered on the basis of a randomized block design

with each mesh size appearing twice on each net. The
nets were 3.0 m wide by 51.2 m long (10 by 168 ft).

Meshes used were 1.3 cm (0.5 in), 2.5 cm (1 in), 3.8
cm (1 1/2 in), 5.1 cm (2 in), 6.4 cm (2 1/2 in), 7.6

cm (3 in), and 8.9 cm (3.5 in). Each net was made to

be deployed using a weighted pipe at the bottom with

rigid horizontal spreaders set perpendicular to the

vertical axis along the length of the net. The top

of the net was floated and anchored to the ice cover

with ice screws. Net effort consisted of a 24 hour

set. No fish were caught by this technique during

the April study.

Inclined Plane Trap Outmigrant Sampling

An inclined plane trap was utilized to sample for

outmigrants during the spring 1983 study. The trap
was deployed at station ID and operated from mid-June
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through early July (Table 6.91). The inclined plane

smolt trap is similar in design to that used by ADF&G

Commercial Fisheries Division at Crescent Creek.

Similar designs have been shown to be effective for

sampling the downstream migration of salmon smolt in

turbid glacial rivers in Alaska (Meehan, 1964).

The trap (Figure 6.149) is suspended in the water

column on each side by floats (pontoons) made of

styrofoam and plywood 2.2 m (86 in) long. A frame

located slightly in front of the trap center supports

a winch system to raise and lower the front of the

trap. The trap consists of a perforated aluminum

plate floor (0.8 cm, 0.3 in d i.a , holes) 2.4 m (9.6

in) long and 1.2 m (4 ft) wide at the mouth tapering

to the rear where it attaches to the live box. This

floor is inside an aluminum frame to which 1.3 cm

(0.5 in) mesh wire netting is attached forming the

trap sides. The live box is suspended in the water

by adjustable styrofoam and plywood floats. The 1.2

m (4.0 ft) long, 0.9 m (3 ft) wide, and 0.6 m (2 ft)

deep box has a plywood bottom and perforated aluminum

plate sides (0.3 cm, 0.125 in diameter holes). A

10.3 cm (4.1 in) mesh net held in place by a frame is

placed inside the box. This net is removable for

fish collection. The entire assembly is anchored in

place.

Fish were removed daily from the live box and

processed, water depth and velocity were also

measured to estimate flow through the trap. The trap

was cleaned daily and moved if the water depth had

changed due to rising water or bed load movement.

Such changes were not unusual due to the increasing

flow and shifting sandin that portion of the river.
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6.11.2.7 Habitat Data Collection

Habitat data were collected in the same manner as

described in Volume II, Section 6.8.3, 1983 IFAR. In

addition to those data previously collected,

measurements of incubation habitat were made during

the winter 1983 field trip. Incubation data were

collected by means of 2.5 cm (1.0 in) inner diameter,

1.0-2.0 m (3.3-6.6 ft.) long standpipes installed in

previously identified spawning areas. These

standpipes were installed with their openings as deep

as 0.4-1.0 m (1.5-3 ft) below the surface of the

substrate. The standpipes were "bailed-out" by means

of a hand pump and intergravel water temperature was

measured within the standpipe.

6.11.2.8 Data Management and Analysis

Data management and analysis for the winter and

spring 1983 studies had the same objectives and were

generally similar to these reported in Volume II,

Section 6.8.2.11, 1983 IFAR. Data management was

conducted using the INFO database management system

on the Prime computer. Statistical analyses were

carried out using the Statpro and BMDP statistical

packages. The basic analysis used was Analysis of

Variance (ANOVA) with individual comparisons made by

group variance-adjusted (Bonneferoni) probabilities.

Habitat utilization data were summarized by

Woodward-Clyde Consultant's computer programs

following methodologies described by Baldridge (1981)

and Bovee and Cochnauer (1977).

6-15



J
l
]

J
]

J
Q
'1u

6.11.3

6.11.3.1

Results

The two studies conducted in 1983, were carried out

at different levels of effort using a somewhat

different set of stations and are therefore presented

separately below.

Winter 1983 Study

Winter studies were carried out during April 5-11,

1983 primarily to provide supplementary information

on the seasonal distribution and habitat use of fish

in the study area. Site specific data collection on

incubation and overwintering habitats were emphasized.

Sampling was generally conducted where site access

was available and at a reduced level of effort as

compared to that used during the summer-fall 1982

studies. Data collections were made on an

opportunistic basis and emphasized those areas where

spawning was observed or where potential overwintering

sites had been located based on previous data (see

Volume II, Section 6.8.3.2., 1983 IFAR).

n
u

6.11.3.1.1 Resident and Juvenile Anadromous Fish

Studies of seasonal fish distribution and

examinations for successful incubation were conducted

using a variety of methods including minnow traps,
electrofishing, observation, dip netting and vertical

gill netting. Stations were selected for sampling on

the basis of accessibility, time, and budget

constraints. Results of collections made by these

methods are presented in Appendix B2, catch per

effort (elf) data for these results are presented in
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Appendix B3. Vertical gill net results are not
presented because no fish was caught using this

method. Dates of gear deployment for this study are

presented in Table 6.90.

Results of the studies are discussed by species below.

Dolly Varden. During April, age 0+ Dolly Varden

had generally reached the stage of complete yolk-sac

resorption. In some sloughs and tributaries, the age

0+ fish were found to be free-swimming in the water

column, while in other areas they appeared to remain

within the interstices of the substrate and could

only be observed or collected by the use of

electrofishing. Incubation was apparently complete
at that time.

Other Dolly Varden collected were limited to those

fish no older than age 11+. Older Dolly Varden had

apparently moved to areas of the river systems that

were still ice covered, or they moved into marine

waters. There was mark-recapture evidence that at

least one adult fish had moved through marine waters.

Dolly Varden were widely dispersed throughout the

river systems. Largest numbers of Dolly Varden

collected by minnow traps were found in the upper

Chakachatna River, Noaukta Slough, and the upper

McArthur River. This distribution was similar to

that found during the October 1982 sampling (Volume

II, Section 6.8.3.2.2, 1983 IFAR). At that time, the

largest catches of Dolly Varden were made in the

Upper McArthur River, Noaukta Slough and mid­
Chakachatna River reaches (Table 6.63, Volume II,

IFAR) •
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Dolly Varden were sampled at accessible sampling
stations by means of observation, minnow traps, and

electrofishing (Appendices B2 and B3). Minnow trap

sampling indicated that Dolly Varden collections

(Table 6.92) were not significantly different in c/f

(pIO.90). Examination of the distribution of Dolly

Varden caught by minnow traps among reaches (Table

6.93) indicated that the differences in c/f by reach

were of marginal significance (p_O.09). However, the

largest c/f for Dolly Varden, 2.25 fish/trap/day

occurred in the upper Chakachatna River reach. The
c/f was approximately twice as great as at any other

station and was significantly greater than most

stations (p_O.07 to 0.01). The exceptions were the

Noaukta Slough (p_O.14) and the Upper McArthur River

(p_O.18) reaches. The catches at those stations were

1.08 and 1.13 fish/trap/day, respectively.

Electrofishing (Table B3-1, Appendix B3) conducted at

the same time indicated the general absence of large

Dolly Varden as were observed during the October 1982

field program. It is likely that the larger

anadromous Dolly Varden had moved downstream to

deeper, ice-covered waters, or had left fresh water

by that time. The reduced turbidity present during

the study period allowed aerial observations to be

conducted to confirm the absence of these larger fish

in the upper McArthur River. The recapture of an

adult Dolly Varden tagged during August 1982 outside

of the McArthur and Chakachatna River drainages

during this period suggested movement of adult Dolly
Varden into marine and other fresh waters.
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Electrofishing operations resulted in the collection
+of age 0 Dolly Varden that were apparently not

vulnerable to minnow trap collections. The
collection of small age 0+ Dolly Varden from the

substrate interstices was evidence of successful
spawning and incubation in those areas. Collections

of such Dolly Varden were made at stations 15, 17 (by
dip net alone, Table B2-3, Appendix B2), 40A and 42.

The distribution of Dolly Varden as collected by all

sampling methods is shown in Table 6.94. The

percentage occurrence of Dolly Varden at stations

sampled during April was 66.7 percent (Table 6.95),

which was only matched by coho salmon.

Examination of Dolly Varden occurrence on a reach

basis (Table 6.96) indicated that they occurred in

all reaches sampled during this study.

Coho Salmon. Coho salmon were widely dispersed in

lower portions of both river systems. The greatest
numbers of older fish (age 11+) were collected in

the Noaukta Slough and Middle River. Fry were found

at varying stages of development in the spawning
areas examined. These were found ranging from fry

with prominent yolk-sacs to free-swimming juveniles

with fully resorbed yolk-sacs.

Coho salmon were widely dispersed during the winter.

They were found at 66.7 percent of all sampling

stations (Table 6.95) but were not found in all

reaches (Table 6.96). Coho salmon have not been

found in the Chakachatna River Canyon during any

study, nor have they been observed to spawn above

this area.
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Analysis of collections of coho salmon juveniles made

by means of minnow traps indicated that there were

statistically significant differences between

stations (p 0.0001). Significantly greater (p 0.001)

numbers of juvenile coho salmon were found in station

4 in the Middle River (c/f of 4.50 fish/trap/day)

than at any other station. Collections of coho

salmon from stations 8 and 16A in the Noaukta Slough

were significantly (p 0.01) larger than those found

at the remaining stations with c/f's of 1.75, and

1.25 fish/trap/day, respectively.

Coho salmon collected at station 4 (Middle River)

consisted primarily of a mix of age 1+ and 11+

fish. Coho collected from stations 8 and 16A were

primarily age 11+ fish. Coho collected from other

locations were primarily age 1+ fish.

Examination of coho salmon captures by reach (Table

6.93) did not show a significant difference between

reaches (pI0.66). This is likely attributable to the

high variability in captures among stations within

reaches.

Comparison of the distribution of coho juveniles

collected by minnow traps by reach between April 1983

and October 1982 (Volume II, Table 6.63, 1983 IFAR)

shows some differences in c/f among reaches. The

absence of significant differences between reaches

precludes any meaningful interpretation of the

numerical differences.

Electrofishing was successful in collecting age 0+

and r+ coho from most other stations (Appendix 82)
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+sampled. The presence of age 0 coho fry and parr
at station 15, 17, and 42 suggested that successful

spawning and incubation had occurred in these areas.

At the time of collection, many coho had not

completed yolk-sac resorption, while others had and

were free-swimming in the water column.

Chinook Salmon. Chinook salmon were caught at only

two sampling stations; station 15 in the McArthur

River Canyon (one age 0+ fry) and station 19 (one

age 1+ parr) in the clearwater tributary to

Straight Creek (Figure 6.146).

Some juvenile chinook salmon have been collected from

station 15 previously (Volume II, 1983 IFAR) ,

suggesting the probable presence of some limited

spawning there. Extensive electrofishing at station

19 failed to detect any other chinook juveniles.

Electrofishing in station 19 was conducted in an area

where many chinook salmon had been observed

spawning. Since this area was subject to a major

channel alteration during September 1982 flooding

(Volume II, 1983 IFAR) , it is likely that a
significant loss of juvenile production may have

occurred as a result of that flood (extensive
sampling was also conducted through this area during

spring 1983, see Section 6.11.3.2.2).

Sockeye Salmon. As in previous studies (Volume II,

1983 IFAR) , sockeye salmon juveniles were not

vulnerable to capture by minnow traps. Sampling by

means of electrofishing and dip nets (Appendix B2)

resulted in collection of age 0+ sockeye at

stations 15 (upper McArthur River), 17 (sloughs near
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DNR bridge site, Chakachatna River) and 42 (Stream

12.1, tributary to the McArthur River, Figure

6.146). The sockeye collected, consisted of fish in

varying stages of yolk-sac resorption, ranging from

those with prominent yolk-sacs to those with

yolk-sacs fully resorbed (button-up stage). At each

location sampled, full development of sockeye fry was

still incomplete.

Chum Salmon. Juvenile chum salmon were collected at

station 17 (Figure 6.146) in sloughs of the

Chakachatna River. Chum salmon were collected by dip

net and electrofishing. The age 0+ chum salmon

were found in varying stages of yolk-sac resorption,

although many of the chum salmon had fully resorbed

their yolk-sacs. Chum juveniles, in general, were

more fully developed than other salmon species. The

mean length of chum salmon collected ranged between

3.90 and 4.05 em (Appendix B2).

Rainbow Trout. One rainbow trout juvenile was

collected during the April study. This was an age

1+ juvenile found in station 40A (Stream l3u,

Figure 6.147).

Pygmy Whitefish. Pygmy whitefish have generally been

abundant and widely dispersed in collections made in

these river systems. However, during the April study

only one juvenile pygmy whitefish was collected at

station 22 (Table 6.94). The reason for the paucity

of pygmy whitefish in collections is unclear.
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6.11.3.1.2 Habitat Data Collection

Detailed habitat observations and measurements were

routinely made in conjunction with electrofishing and

minnow trap collections to aid in establishing a data

base for characterizing fish habitat relationships.

Habitat data collected included water temperature,

dissolved oxygen, conductivity, turbidity, water

depth, water velocity, river stage (staff gage

reading), substrate, cover and the presence/absence

of upwelling or slough flow. Measurements were taken

at the same locations at which fish sampling was

conducted. The methodology employed in collecting

habitat data was discussed in Section 6.8.2 (Volume
II, 1983 IFAR).

Water Quality. This section summarizes water quality

for the April field trip at collecting stations

(including Chakachamna Lake) during the time of

sampling. As stated in Section 6.8.2 (Volume II,

1983 IFAR), water quality data were collected at each

station at the time fish were sampled.

A water quality profile was also taken in Chakachamna
Lake near mid-lake (Table 6.97). At the time of

sampling, there was a 0.6m (2.0 ft) ice cover present.
Data collected from Chakachamna Lake indicated

considerable variability among certain parameters.

The water temperature profile indicated that the

highest water temperature occurred close to the

bottom, this was also observed during the March 1982

study (Table 6.34, Volume II, 1983 IFAR). Near­

surface water temperature as measured may have been
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anomalously higher than temperatures at similar
depths under the ice during the April survey due to

high air temperatures and the large size of the
sampling hole. Dissolved oxygen values were well

below saturation near the surface (Hutchinson, 1957)

and well below gas saturation at greater depths.

Water quality is presented for each river/stream

station sampled in Table 6.98. Water temperatures

varied extensively between stations and appeared to

be greatly affected by the presence of local ice and

other sources of inflow.

The intergravel water temperatures present in salmon

egg incubation areas were also studied (Table 6.99).

Eleven salmon spawning areas were investigated

including sloughs, side channels, tributaries to the
McArthur River, and tributaries to the Chakachatna

River. Water temperatures in all areas were well

above freezing, even those areas with negligible

water depths. Differences between intergravel waters
and surface waters varied with location. With the

exception of one area (station 42A), intergravel

water temperatures were similar to or lower than

surface water temperatures. The lowest intergravel

temperatures were measured in the Chilligan River and

in the clearwater tributary to Straight Creek

(station 19). Both of these areas had extensive ice

and snow present.
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6.11.3.2.1 Adult Anadromous Fish

,]

6.11.3.2 Spring 1983 Studies

During the spring of 1983, the collection and

observation of adult anadromous fish were conducted

on an opportunistic basis (see Section 6.11.1.2.1).

Chinook Salmon. Chinook salmon were observed in

fresh water at the start of the spring study. Milling

chinook were observed in areas near the mouth of

Streams 13x and 12.1 (Figure 6.150, Area A) on June

17. A total of 22 chinook salmon were observed in

the Noaukta Slough/stream mouth area (Area B, Figure

6.150). No salmon was observed in spawning areas of

Stream 13x at that time (Appendix Bl). By June 22,

180 chinook salmon were observed in the milling area

near the mouths of Streams 13x and 12.1 (Area A,

Figure 6.150) and 89 chinook salmon were observed

further into the slough near the mouths of Streams

12.2 to 12.4 (Area B, Figure 6.150). No chinook

salmon was observed upstream in any of the McArthur

River tributaries during this period. An overflight

made on July 20 resulted in the observation of

chinook salmon in upstream areas of Stream 13x.

Approximately one third of the stream was overflown

and 72 chinook salmon observed (Appendix B1). During

that same overflight, about 100 milling chinook

salmon were observed at the mouth of Stream 13u
(Figure 6.151).

Tributaries of the Chakachatna River were examined

for the presence of salmon. On June 22, only one
chinook salmon was observed near the mouth of the
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clearwater tributary to Straight Creek. One chinook

salmon was collected moving upstream in the

Chakachatna River (station 6) on the same date

(Figure 6.146). On July 20, 335 chinook salmon were

observed well upstream in the clearwater tributary to

Straight Creek (station 19). No chinook was observed

at any other location in the Chakachatna River.

Sockeye Salmon. Aerial reconnaissance conducted on
June 17, 1983 resulted in the observation of two

groups of sockeye milling in the mouth area of

Streams 13x and 12.1 (Area A, Figure 6.150).

Approximately 750 sockeye salmon were estimated

further to the northeast (Area B, Figure 6.150) near

the mouths of Streams 12.2, 12.3, and to 12.4,

another 93 sockeye were observed at area C (Figure

6.150). The milling sockeye were generally "fresh"

showing little or no spawning coloration. No sockeye

was present near the mouth of Stream 13u (Figure

6.147) at that time. No sockeye salmon was observed

in upstream areas of any of the McArthur tributaries
during that period.

On June 22, 650 sockeye were observed milling in the

mouth area of Streams 13x and 12.1 (Figure 6.150,

Area A) and 950 sockeye were noted in the mouth area

of Streams 12.2, 12.3, and 12.4 (Figure 6.150, near B

and C). By June 24, approximately 900 sockeye were

also milling near Area A (Figure 6.150).

By July 20, sockeye had begun to ascend the McArthur

River tributaries and 70 sockeye were observed in

Stream 13x. Over 1,000 sockeye were observed in
milling areas A and B at the same time. Many of the
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6.11.3.2.2 Resident and Juvenile Anadromous Fish

None of the overflights of the sloughs or tributaries

of the Chakachatna River resulted in the observation

of any sockeye. Only one sockeye salmon was

collected by a fyke net set at station 4 in the

Middle River on June 22.

As stated in Section 6.11.2, the intensity of

sampling used in the spring 19S3 study was greater

than in previous studies. This greater intensity

increased the sensitivity of statistical testing as

well as increasing areal coverage. Results reported

here consist primarily of minnow trap and electro­

fishing collections as supplemented by fyke nets.

While other

present, at that

upstream areas of

were observed

6.151).

fish showed spawning coloration.
relatively "fresh" fish were also

time, 16 sockeye were observed in

Stream 13u, and approximately 300

milling in the mouth area (Figure

Fyke net sampling (Table B2-S, Appendix B2) resulted

in the collection of sockeye salmon at station ID at

the mouth of the McArthur River (Figure 6.146).

Sockeye were collected starting on June IS, these

fi~h were "fresh" and copepods were sometimes
attached indicating recent entry to fresh water. The

sockeye were tagged and some were later observed in
milling areas A, B, and C, shown on Figure 6.150.

Dolly Varden. Dolly Varden were abundant and widely

dispersed in the study area during the spring study.
Dolly Varden juveniles were collected throughout both
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river systems and younger age classes (0+ and 1+)

were found at high catch per effort (c/f) in areas

where Dolly Varden spawning had occurred during

1982. This included the upper McArthur and middle

Chakachatna Rivers. The Noaukta Slough also
contained abundant younger Dolly Varden. Older

juvenile Dolly Varden (age 11+ and older) were

found at higher c/f's in the upper Chakachatna River,

the Noaukta Slough, and lower portions of the

Chakachatna and McArthur Rivers. Adult Dolly Varden

were only collected at stations ID and 4 by fyke nets.

Dolly Varden were abundant and widely dispersed

during the spring study being collected at 95.1

percent of all sampling stations below Chakachamna

Lake (Table 6.100 and 6.101). The majority of Dolly

Varden collected were juveniles. Adults were

collected by fyke nets at stations ID, and 4. No

movement of marked fish was detected between stations

based on recaptures. By July, adult Dolly Varden

were observed in the vicinity of salmon milling and

spawning areas at Streams 13x, 13u, and the

clearwater tributary to Straight Creek (station 19).

Collections of juvenile (parr or smolting juvenile)

Dolly Varden from minnow traps (Table B2-4, Appendix

B2) were tested by analysis of variance (ANOVA) and

found to be significantly different (p 0.001) among

stations sampled. The c/f at station 13 (upper

McArthur River), 5.33 fish/trap day, was

significantly greater (p 0.003, maximum among

stations) than all other stations except station 10

(Noaukta Slough), c/f of 3.80 fish/trap/day, (p_0.09,

marginally significant). The c/f at station 10 was
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greater than most other remaining stations (p 0.05,:

maximum) except station 12 (lower McArthur River near

the Noaukta Slough), c/f of 2.40 fish/trap/day and

station 40 (Stream 13u, downstream area), with a c/f

of 2.60 fish/trap/day. Dolly Varden minnow trap

c/f's tested by ANOVA among reaches were also

significantly different (p_O.008). Data in Table

6.102 indicated that the largest c/f for a reach

(2.18 fish/trap/day) occurred in the upper McArthur

River. The c/f was significantly greater (p 0.009)

than all other reaches except the Noaukta Slough

(p = 0.29). The c/f in the Noaukta Slough,1.64

fish/trap/day, was significantly greater (p 0.06)
than the remaining reaches except the lower

Chakachatna River (p 0.49), c/f of 1.37 fish/trap/day,

and the lower McArthur River (p_O.6S), c/f of 1.42

fish/trap/day.

The Dolly Varden collected by minnow traps in the

upper McArthur River were primarily age 0+ and age

1+, with age 11+ fish found primarily in the

lower part of the reach. The Dolly Varden at station

12, just below that reach, were also mostly age 11+

and 1+. The Dolly Varden cOllected in the Noaukta

Slough were primarily age 11+ with some age 1+
and few age 0+ fish.

Dolly Varden c/f's collected by electrofishing varied

significantly (p_O.0004) among the sampling stations.

The largest c/f's were at stations 16A (Noaukta

Slough), 170 (middle Chakachatna River), and 13

(upper McArthur River), c/f's of 5.48, 4.84, and 3.66

fish/100 shocking-seconds (s-s), respectively. Catch
per effort at station 16A was significantly greater

6-29



l
l
l
~~l

~J

J
J
r-1
l _

J
J
J
~J

D

l

!~... J
L.

L J

,]

p 0.03, maximum) than all other stations except

station l7D (plO.54). C/f at station l7D was

significantly greater than most of the remaining
stations (p_O.04) with the exception of stations 13,

10 and 21 (pIO.20), c/f's of 3.66, 3.41 and 2.21
fishllOO s-s, respectively.

Electrofishing c/f's were significantly different

(p 0.0001) among reaches (Table 6.103). The largest

c/f's were found in the middle Chakachatna River

(stations 17, 17D, 20 and 21), the Noaukta Slough

(stations 8, 9, 10, 16, and 16A), and the upper

McArthur River (stations 13, 14, and 15), 2.56, 2.56,

and 2.25 fishllOO s-s, respectively. The clf for the

middle Chakachatna River (2.56 fishllOO s-s) was

significantly greater (p 0.003, maximum) than the

lower Chakachatna, lower McArthur, and tributary

reaches but not significantly greater than the upper

Chakachatna River reach. The Noaukta Slough reach

clf was the same as that for the mid-Chakachatna

Reach. It was not significantly different from the

upper McArthur reach (p_O.37) or the upper

Chakachatna reach (p_O.26), but was significantly

larger than the remaining reaches (p_O.002). The

upper McArthur reach had a clf of 2.25 fishllOO s-s,

which was not significantly different from the above

reaches or the upper Chakachatna reach (p_O.83), but

was significantly larger (p_O.05) than the other

reaches (Table 6.103).

Dolly Varden collected by electrofishing included age
0+ through 111+ fish, with age 1+ and 11+

making up the majority, overall. Fish collected from

the middle Chakachatna River reach were generally
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dominated by age 1+ with both age 0+ and 11+

fish present. In the Noaukta Slough, age 0+ and

1+ made up the majority of the collection although

fish to age 111+ were present. Collections from

the upper McArthur reach consisted entirely of age
0+ and 1+ fish. Dolly Varden collected from the

upper Chakachatna River reach consisted of
approximately 2/3 age 1+ fish and 1/3 age 11+ or

older.

Coho Salmon. Coho salmon juveniles (parr and

smolting juveniles) were widely distributed in the

Chakachatna and McArthur River systems during the

spring study. Large numbers of coho were collected

from the upper McArthur River, Noaukta Slough, while
fewer were captured in the lower river systems. Coho

found in upstream areas were generally age 0+ fish,

with older fish found in downstream locations. Age

0+ + f' 'and I coho were ound ln the NoauktaSlough,

and age 11+ were more common in downstream areas.

Outmigrants, as determined from inclined plane trap
sampling, included age 0+ to 11+ fish.

Coho salmon juveniles were widely dispersed during

the spring study and were found at most collection

stations (Table 6.100). The percentage incidence of

coho juveniles collected by all sampling methods was

68.3 percent (Table 6.101).

Analysis of minnow trap collections of coho juveniles

(Appendix B2) by ANOVA indicated that there were

significant (p_0.0001) differences between stations.

The largest minnow trap c/f (6.3 fish/trap/day)
occurred at station l6A in the Noaukta Slough. This
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was significantly larger (p_O.0002) than c/f at any

other station. The second largest c/f, 3.11

fish/trap/day, occurred at station 14 in the upper

McArthur River. This c/f was significantly greater

(p_O.Ol) than stations other than 16A, 13(p_O.10), or

12 (p_O.10). Stations 13 and 12 are sequentially

downstream of station 14 in the McArthur River. The

c/f's at stations 13 and 12 were 1.67 and 1.40

fish/trap/day, respectively.

Examination of the minnow trap c/f's on a reach basis

indicated that c/f's were significantly different

among reaches (p 0.002). The largest c/f (1.54

fish/trap/day) was found for the upper McArthur River

which was significantly (p 0.05) greater than all

other reaches except the Noaukta Slough. The Noaukta

Slough had a c/f of 1.36 fish/trap/day, which was

significantly greater than all but one of the

remaining reaches (p_O.Ol, maximum) (lower McArthur

River p_O.06, marginally significant).

The juvenile coho salmon collected by minnow traps in

the upper McArthur River were primarily age 0+

fish. These fish may have been produced in spawning

areas in the McArthur River Canyon. Coho salmon

collected in the Noaukta Slough were primarily age
+ + + +.° and I. Age I and II flsh were more

common in collections from lower portions of both the

Chakachatna and McArthur rivers.

Examination of electrofishing c/f's indicated results

similar to those obtained from minnow trap

collections. Electrofishing captures were

significantly different (p_0.0001) between stations.
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The largest c/f for coho salmon was found at station

14 with a c/f of 14.91 fish/100 shocking-seconds

(s-s). This was significantly greater (p_O.OOOl)

than any other station. The c/f for station 16A in

the Noaukta Slough, 5.03 fish/100 s-s, was the second

largest. It was significantly larger (p_O.05,

maximum) than c/f's at all remaining stations except

20(p_O.08 marginally significant, c/f = 1.79),

4(p_O.ll, marginally significant, c/f = 1.82) and

5(p_O.51, c/f = 3.93).

Examination of electrofishing c/f by reach (Table

6.103) showed that there were statistically

significant (p_0.0008) differences between reaches.

The largest c/f was for the upper McArthur River,

4.97 fish/100 s-s. This was significantly greater

(p 0.006) than c/f's for other reaches. The second

largest c/f was for the lower Chakachatna reach with

a c/f of 1.23 fish/100 s-s, and the third for the

Noaukta Slough with a c/f of 1.18 fish/100 s-s.

However, these were not significantly greater than

the c/f's for the other reaches (pI0.15).

Coho salmon collected by electrofishing in the upper

McArthur River were all age 0+ fish caught at

station 14 (lower McArthur River Canyon, Figure

6.146). Coho collected in the lower Chakachatna

River consisted of a mix of age I+ and 0+ fish.

Coho collected in the Noaukta Slough were primarily
age 0+ with few age I+ fish present. Larger,

older coho were generally poorly represented in

electrofishing collections.
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Collections from inclined plane trap outmigrant

sampling at station ID (Appendix B2, Table B2-7)

indicated that some older (age 1+ and 11+) coho

may have been migrating to sea. Age 0+ coho were

also represented in these collections. Sampling did

not extend for a sufficiently long duration to

determine if the peak outmigration occurs in spring
or in the fall.

Chinook Salmon. Chinook salmon juveniles were found
in a limited number of locations during the spring
study. Most chinook were age 0+ and were found in

the tributaries to the McArthur River. Since all of

the lower tributaries (13x, 12.1 through 12.5) share

a common confluence area it is unclear what movements

of chinook juveniles may have occurred subsequent to
emergence. Only one age 1+ chinook was collected,

this was found in the lower river system. One age

0+ chinook was collected in the outmigrant trap.

No chinook was collected from the clearwater

tributary to Straight Creek, despite observation of

extensive spawning in that location. This may have

been a result of the flooding and channel changes

caused by the September 1982 storm.

During the spring study, although chinook salmon

juveniles were found at relatively few stations,

these were many more stations than were found during

previous studies (Table 6.100), 26.9 percent of the

stations sampled (Table 6.101). However, this was

the first study in which the McArthur River

tributaries were intensively sampled.
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Examination of minnow trap collections of chinook
salmon indicated that there were significant
differences (p_O.05) between collections made at the

sampling stations. The largest c/f (14.60 fish/trap/

day) occurred at station 43A (upstream area of Stream

12.2, see Figures 6.146 and 6.148). This was

significantly larger (p_O.025) than other stations.

The next largest c/f, 7.60 fish/trap/day, occurred at

station 42 (Stream 12.1, downstream area) this was

significantly larger (p_O.Ol) than at stations other

than 42A (Stream 12.1, upstream area), 44A (Stream

12.3, upstream area), and 44 (Stream 12.3, downstream

area), c/f's of 4.00, 5.88, and 3.40 fish/trap/day,

respectively.

When examined on a per reach basis (Table 6.102), the

c/f (3.26 fish/trap/day) for the McArthur tributaries

was significantly (p_0.05) larger than any other

reach. Only a few chinook salmon (c/f = 0.03) were
collected in the lower Chakachatna system.

All of the chinook salmon collected by minnow traps
in the McArthur River tributaries were age 0+ fish.

One age 1+ chinook was collected at station 1 in

the lower Chakachatna River.

Electrofishing results for chinook salmon juveniles

did not indicate a significant difference (p_O.31) by

ANOVA between stations. The larger electrofishing

c/f's were found at station 44A (Stream 12.3,

upstream area; 9.65 fish/100 s-s), 43A (Stream 12.2,

upstream area; 5.83 fish/100 s-s), and 42A (Stream

12.1, upstream area; 3.09 fish/100 s-s).
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Electrofishing c/f examined by reach showed a

marginally significant (p_O.12) difference. The c/f,

1.89 fish/100 s-s, of the McArthur tributaries was

significantly (p_O.05) larger than the other reaches.

Electrofishing resulted in the collection of

exclusively age 0+ fish at each station. One age

0+ chinook salmon was collected during outmigrant

sampling at station ID on June 23, 1983. This was an

insufficient sample from which to draw any

conclusions concerning Chinook outmigrant patterns.

Sockeye Salmon. Sockeye salmon were found in several

areas of the river systems. The largest numbers were

collected from Chakachamna Lake, which was also the

location where age 1+ and age 11+ fish made up

the largest percentage of the collection. Downstream

of the lake at station 22 (the downstream end of the

Chakachatna River Canyon) , age 1+ fish made up the

majority of sockeye salmon collected. In other

locations, age 0+ dominated the collections. Age

0+ sockeye were caught consistantly in areas near

the confluence of the Chakachatna with the McArthur

River, stations 1, ID, and 2. These stations are

located in the vicinity of the outmigrant sampling

station (near ID) which caught age 0+ and 1+

sockeye juveniles. Based upon the outmigrant

collections, it appeared that the number of sockeye

outmigrants was decreasing during the course of

sampling. This indicated that the peak outmigation

may have occurred prior to the sampling period. The

apparent low numbers of younger age classes in the

lower river s ystem also suggests an earlier

outmigration. The apparent movement of older fish
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from Chakachamna Lake to station 22 (Figure 6.146),
may be an indication that further outmigrations of

sockeye may occur later in the year.

Sockeye salmon juveniles were collected at 29.3
percent of the samples (Table 6.101) during the

spring study.

As in previous studies, minnow traps were a

relatively inefficient method of collecting sockeye

salmon (Table B2-4, Appendix B2). There were

significant differences (p 0.001, by ANOVA) between

c/f's at the sampling stations. The largest c/f

(1.10 fish/trap/day) was found at station 20 in the

middle Chakachatna reach; the c/f was not

significantly different from the other stations

(p_0.15) •

Examination of sockeye minnow trap c/f by reach

(Table 6.102) indicated that the largest c/f (0.28

fish/trap/day) occurred in the mid-Chakachatna River

reach. The only other reach where sockeye were

collected by minnow traps (all age 0+ fish) was the
lower McArthur River reach with a c/f of 0.09

fish/trap/day.

Electrofishing resulted in the collection of sockeye

salmon in more stations than minnow traps, a total of

12 as compared to four. There was not a significant

difference (p 0.45) between c/f at the stations. The

largest c/f (7.56 fish/IOO s-s) was obtained from

station 26 near the Nagishlamina River delta in

Chakachamna Lake (Figure 6.146). The second largest

c/f (3.03 fish/IOO s-s) was collected at station 1
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(Figure 6.146), c/f's of 1.43 and 1.41 fish/l~O s-s

occurred at stations 22 and 20, respectively.

Analysis of c/f by reach including Chakachamna Lake

indicated that there was not a significant difference

among reaches (p_0.19). The largest c/f was 1.89

fish/100 s-s in Chakachamna Lake, followed by the

upper, lower, and mid-Chakachatna River reaches with

c/f's of 0.59, 0.53, and 0.43 fish/100 s-s,

respectively.

The sockeye collected from Chakachamna Lake were
. '1 + d + S f dprlmarl y age I an II. ockeye oun

downstream of the lake at station 22 were age 1+.

Sockeye juveniles collected at station 1 were age

0+, as were the sockeye at station 20.

Outmigrant sampling at station lD resulted in the

collection of numerous sockeye. The largest number

(16 fish) were collected on June 19 (Table B2-7,

Appendix B), these were age 0+ and 1+ fish. The

numbers of sockeye collected after that dropped off.
+ +All sockeye collected were age 0 and I •

+
In general, the age 0 sockeye appeared to have

grown 5 to 10 nun since the winter study. However,

since there were length differences between juveniles

originating in different areas of the system it is

difficult to ascertain the change after these groups

have "mixed".

Chum Salmon. Chum salmon were collected in numerous

locations in the lower portions of the Chakachatna,

Middle and McArthur rivers. Although some chum
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juveniles were found in upstream areas, the majority

were downstream. The mean lengths of the churn

juveniles varied considerably, but were generally

larger than fish collected during the winter study.

Churn outmigration took place during the study but it

is likely that the peak outmigration occurred prior

to the sampling period.

Churn salmon were caught in a limited number of

stations (Table 6.100) during the spring study,

occurring at 29.3 percent of the stations below

Chakachamna Lake (Table 6.101).

Minnow traps were relatively ineffective for

collecting churn salmon juveniles (Table B2-4,

Appendix B). Churn salmon were collected at stations

lD (lower McArthur River), 8 (Noaukta Slough), and 13

(upper McArthur River) with c/f's of 0.22, 0.20, and

0.11 fish/trap/day, respectively. All three areas

are located downstream of areas where chum salmon

were observed to spawn in 1982 (Volume II, Section

6.8.3, 1983 IFAR).

Electrofishing resulted in the collection of churn

juveniles in many more locations. Comparison of

c/f's among stations did not indicate a significant

difference (p_O.14) among the group of stations.

Pair-wise t-testing did indicate that stations 4 and

5 (Middle River, lower Chakachatna River reach,

Figure 6.146) had significantly (p_O.04) larger c/f's

(2.45 and 2.31 fish/100 s-s, respectively) than all

other stations except stations 2 (p_O.09) and 21

(p_O.18) (with c/f's of 1.23 and 1.64 fish/100 s-s,

respectively) •
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Examination of c/f by reach (Table 6.103), indicated

that there were significant (p_0.005) differences

between the reaches. The largest c/f was in the

lower Chakachatna River reach (0.99 fish/lOa s-s)

which was significantly larger (p 0.04, maximum) than

all other reaches. The middle Chakachatna River

reach had the next largest c/f (0.41 fish/laO s-s)

but this was not significantly different (p_0.36)

than the other reaches. The only other reach chum

salmon were collected from was the Noaukta Slough

(c/f of 0.17 fish/lOa s-s).

Inclined plane trap sampling for outmigrants at

station ID (Table B2-7) resulted in the collection of

numerous chum outmigrants. The number of outmigrants

decreased during the period of sampling from a high

of 10 fish/day to a fish/day. The mean length of the

outmigrants varied from 3.97 cm to 4.74 ~m in length.

Pink Salmon. Pink salmon juveniles were collected at

station 40 (Stream l3u, downstream area; Figure

6.147) by electrofishing (Table B2-5) and by means of

the outmigrant trap at station ID. Pink salmon

outmigrants were collected during the first week of

sampling with the numbers caught declining during

that period. This indicates that the peak

outmigration of pink salmon juveniles had occurred

prior to mid-June. The pink salmon outmigrants were

under 4.0 cm in length.

Rainbow Trout. Rainbow trout were only collected by

means of fyke nets (Table B2-S) at stations 10, 4,

and 6 during the study. During this period, adult

fish dominated the catch.
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Marked rainbow trout were recaptured in other area of

Trading Bay during the study. Three rainbow trout

tagged at station 4 (Middle River) during 1982 were

recovered in the Chuitna River during 1983. One

adult tagged at station 6 (Chakachatna River) on June

20, 1983 was recovered in Chuit Creek on June 30,

1983. Another rainbow trout adult was recaptured
having moved from station 6 to station 4, downstream.

Such data suggest considerable coastal movement of
rainbow trout between streams entering Cook Inlet.

Pygmy Whitefish. Very few pygmy whitefish were

collected during the spring study. None was collected

by minnow traps and only two, one each at stations 6A

and 12, were collected by electrofishing. One pygmy

whitefish was collected by a fyke net at station 4

and three very small (less than 3.30 cm total length)

pygmy whitefish parr were also collected by the

inclined plane trap. As in the winter study, the

reason for the small clf of pygmy whitefish is

unknown.

6.11.3.2.3 Habitat Data Collection

Habitat data were collected in conjunction with fish

sampling at most sites. Detailed habitat observations

and measurements were routinely made with electro­
fishing and minnow trap collects to add to the data

base characterizing fish habitat relationships.

Water Quality. Water quality data were collected at

41 stations in the spring study (Table 6.104). There

was considerable variation in water quality among the
stations. This is understandable as different
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stations are subject to differing flows, riparian
growth, and stream gradient conditions. Areas

influenced by meltwater such as stations 15, 13, and

18A (Figure 6.146) had lower water temperatures.

Sloughs and tributary streams generally had low

turbidity, since they were not influenced by mainstem

conditions.

A water quality profile was obtained of selected

parameters in Chakachamna Lake. These data are

presented in Table 6.105. There was evidence of

surface heating of the lake's surface with apparent

mixing in deeper water. The turbidity data indicated

the presence of extremely low turbidity water near

the bottom (83.8 meters , 275.0 ft).

Water temperatures were also measured for incubation

areas at station 17 (see Section 6.11.3.1 .2).

Intergravel water temperatures (Table 6.106) in the

leftmost (LB+O) slough were 0.7-0.8°C lower than

surface water temperatures. In the Chakachatna River

side channel (LB+2) downstream of a slough area,

intergravel water temperatures were similar to the

surface water temperature.

Habitat Utilization

One of the objectives of the habitat data collection

is to obtain information about the relationship of

fish distribution to stream-flow related variables

such as depth and velocity. These data would

eventually be incorporated into the preparation of

habitat utilization curves (Bovee and Cochnauer,

1981) for analyzing project effects (APA, 1983).
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The present analysis is a summarization of habitat

utilization for those species and life-stages for

which sufficient data have been collected. These are

Dolly Varden juveniles, Coho salmon juveniles,

Chinook salmon juveniles, and sockeye salmon

juveniles. For ease of discussion, English units

will be listed first. Observation (and collections)

of these groups at various depths and velocities have

been compiled and tabulated in intervals of 0.2 ft/s

(0.5 cm/s) velocity and 0.3 ft (0.8 cm) depth. A

statistically significant correlation of r = 0.09

(p_.006) exists between velocity and depth in the

data base used to analyze habitat utilization. This

is a result of lower velocities being found at the

shallow edges of the streams studied, and higher

velocities being found in the deeper mid-channel

areas (relatively few, low velocity deep pools were

present). The correlation between velocity and depth

somewhat confounds the combined analysis of both.

6.11.3.3.1 Dolly Varden

Table 6.107 presents the distribution of observations

of Dolly Varden among velocity intervals. The

majority of Dolly Varden observed utilized velocities

of 0.6 ft/s (18.3 cm/s) or less with 32.2 percent

found in velocities of less than 0.2 ft/s (6.1 cm/s)

and a total of 50.2 percent observed at velocities

less than 0.5 ft/s (15.2 cm/s). The maximum water

velocity used by juvenile Dolly Varden was in the

interval 3.2-3.4 ft/s (97.5-103.6 cm/s). A plot of

the number of observations versus velocity is shown

in Figure 6.152. The shape of the plot clearly

indicates that although juvenile Dolly Varden were

6-43



l
J
l
.J

J
l
J
J
;J"".
~

J
J
J
J
[J

J

J

observed at velocities up to 3.4 ft/s (103.6 cm/s). "

Relatively high velocity waters were readily
available as observed in the field, however, lower

velocity waters were apparently used preferentially.

The distribution of juvenile Dolly Varden at velocity

intervals was also examined to determine the effect

of object cover on velocity utilization (Bovee,

1982). Data were sorted by the presence or absence

of cover. Rank order tests were used and it was

found that higher velocities were used to a

significantly greater extent when object cover was

present (0.1_p_O.05).

Observations of depth utilization by Dolly Varden

(Table 6.108) indicated that 72.1 percent of the fish

utilized depths between 0.3 and 1.2 ft (9.1 cm and

36.6 cm). Juvenile Dolly Varden, however, were found

in each depth interval examined.

Kruger's (1981) review of the available literature
concerning velocity and depth utilization by juvenile

Dolly Varden indicated a general preference for

shallow areas and low velocity currents. Work

performed at Terror Lake by Baldrige (1981) resulted

in the development of habitat suitability criteria

for juvenile Dolly Varden. The criteria derived were

based upon frequency analysis of data resulting from

a total of 344 observations (as compared with 1042 in

this study). In the Terror Lake study, juvenile

Dolly Varden were observed to primarily utilize lower

velocities of 1.0 ft/s (30.5 cm/s) or less. The

suitability curves in that case represented the

frequency analysis corrected by the amount of each
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habitat actually available to the fish. Apparent

depth use in the Terror Lake study was greatest for

depths of approximately 0.2 to 2.0 ft (6.1 to 61.0

cm). The data from this (Chakachamna) study

indicated that utilization dropped off at depths

greater than 1.2 ft (36.6 cm), and few juvenile Dolly

Varden were found in depths in excess of 2.1 ft
(64.0 cml ,

6.11.3.3.2 Coho Salmon. Coho salmon juveniles were observed to

utilize the lower velocities found. 77.5 percent
utilized velocities of 0.6 ft/s (18.3 cm/s) or less

and 90.8 percent utilized velocities of less than 1.0

ft/s (30.5 cm/s, Table 6.109). Of the 422 fish

observed, only one fish was found at velocities in

excess of 2.0 ft/s (61.n cm/s). A plot of the

distribution of these observations is shown in
Figure 6.154.

The effect of the presence of object cover on velocity

utilization by coho salmon was examined. No

significant (pIO.l) difference was found in velocity

utilization with or without the presence of object
cover.

Observations of depth utilization by coho salmon

juveniles are tabulated in Table 6.110. The majority

of fish (77.4 percent) were observed in the depth

interval 0.3 to 1.2 ft (9.1 to 36.6 cm), 96.6 percent

of the coho occurred in depth of less than 2.1 ft
(64.0 em) (Figure 6.155).

Juvenile coho salmon habitat suitability curves from

the Terror Lake study (Baldridge, 1981) indicated
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apparent preferred utilization of velocities of

approximately 0.0 to 0.5 ft/s (15.2 cm/s) based upon

199 observations. Results from this study were

similar, however, maximum utilization occurred in the

0.0 to 0.3 ft/s (9.1 cm/s) range, with considerably

lower utilization of velocities in excess of 0.5 ft/s

(15.2 cm/s). Water depth utilization from Baldridge

(1981) for the Terror Lake study indicated preferred

depths of up to 2.0 ft (61.0 cm). Peak utilization

for this study occurred in a smaller interval, as

discussed above.

6.11.3.3.3 Chinook Salmon. Observations of velocities utilized

by juvenile chinook salmon are presented in Table

6.111. There is preferential utilization of lower

velocities, with 69.0 percent of the chinook

juveniles observed, using velocities of less than 0.2

ft/s (6.1 cm/s) and 90.7 percent using velocities of

less than 0.6 ft/s (18.3 cm/s). The utilization of

velocities is depicted in Figure 6.156.

Velocity utilization in the presence of object cover

was also examined for chinook salmon juveniles.

There was no significant difference (pi 10.1) in

velocity utilization in the presence or absence of

object cover.

Depth utilization by juvenile chinook salmon is

presented in table 6.112. Peak utilization of water

depth occurred in the interval 0.6 to 1.5 ft (18.3 to

45.7 cm), in which 69.2 percent of the chinook salmon

were observed. Another 26.1 percent of the chinook

were observed in depths in excess of 1.5 ft (45.7

cm). A plot of depth utilization is shown in Figure

6.157.
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Generalized probability of use criteria derived by
Bovee (1978) for juvenile chinook salmon indicated a

high probability of use of velocities around 0.5 ft/s
(15.2 cm/s). This is somewhat higher than indicated

by the present study. Bovee's (1978) curves also

indicated a high probability of use of depths in

excess of 1.2 ft (36.6 em), while the present study

indicates preferential utilization of depths of 0.9

to 1.8 ft (27.4 to 54.9 em). It is probable that

Bovee's (1978) generalized curves are not applicable

to the present study, based upon the 399 observations
tabulated here.

6.11.3.3.4 Sockeye Salmon. Observations of juvenile sockeye
salmon velocity utilization are listed in Table

6.113. There appeared to be a preferred utilization

of lower velocities, 64.8 percent of the sockeye

juveniles observed used velocities of 0.4 ft/s (12.2

cm/s) or less. Over 80 percent of the sockeye

observed occurred at velocities less than 1.2 ft/s

(36.6 cm/s). No sockeye was observed at a velocity
in excess of 1.8 ft/s (54.9 cm/s).

Examination of the effect of object cover on

utilization of velocities resulted in no statistically

significant (pi 10.1) difference in velocity

utilization in the presence or absence of object
cover.

Utilization of water depth by sockeye salmon

juveniles is presented for observations not including

Chakachamna Lake. Hydroacoustic observations (Volume
II, 1983 IFAR) indicated that juvenile sockeye
probably occur to depths of more than 100 ft (30.5 m)

6-47



~l

l
l
~l_J

l
.~

J
r ..'J
~

J
J
]

J
n
.~.J

J
1
n
,._J

'-J~

J
J

6.11.4

6.11.4.1

at times and such data would not be applicable in

analysis of sockeye behavior in a riverine situation.

Table 6.114 presents the water depth utilization data

for sockeye juveniles as determined by observations

in rivers and streams. A plot of this data is shown
in Figure 6.159, and it clearly appears to be

bimodal. However, this may be an artifact due to an
insufficient number (138) of observations (Table

6.114). If more observations are added through

additional studies, the distribution may change.

Sockeye utilization of depths of 0.3 to 1.2 ft (9.1

to 36.6 cm) represented 63.0 percent of the total and

utilization of depths of 1.8 to 2.1 ft (54.9 to 64.0

cm) represented 23.9 percent. Sockeye juveniles did

not appear to utilize depths of less than 0.3 ft

(9.1 cm) or over 2.1 ft (64.0 cm) to any great extent

in riverine waters.

Discussion

The 1983 winter and spring studies provided

additional information concerning the fish

distribution and abundance in the Chakachatna and
McArthur River systems. For various species, the

data provide clarification of habitat use and timing

of life history events. The following section

provides a discussion of the new information.

Sockeye Salmon

During 1983 adult sockeye salmon entered the McArthur

River prior to June 18. Sockeye continued to enter

the McArthur River through early July and gathered at
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the mouths of tributaries to the McArthur River in

milling areas identified during 1982 and 1983 (Volume

II, Sections 6.8.3.2.1, 1983 IFAR; 6.11 .3 .2.1). Fish

continued to enter these areas to mill and mature

through July 20 (the last date of sampling). During

the period July 9-20, 1983, sockeye salmon ascended

Streams 13x and 13u which are tributaries to the

McArthur River (Figures 6.146, 6,147, and 6.148).

Other sockeye salmon were observed milling in the

mouth areas of those streams at the same time. The

fish observed milling varied from those newly arrived

from salt water to those of stage IV maturity

(Nikolsky, 1963). Although the timing of the entry

of sockeye into fresh water in the McArthur River

appeared to occur earlier than during 1982, their

ascent of Streams 13x and 13u was probably no more

than seven days earlier than the comparable event the

year before (Volume III, Tables A2-7, A2-8, 1983 IFR).

During that same period, sockeye salmon were not

observed in any of the known milling or spawning

areas in the Chakachatna River drainage. This

appears to be in agreement with data gathered during

1982 (Volume III, Appendix A, 1983 IFR). During

1982, sockeye adults were not observed in streams of

the Chakachatna River drainage prior to July 31 . The

collection of only one sockeye adult in the Middle

River during the sampling period, by a net blocking

the entire stream, suggests that sockeye adults

entering the Chakachatna River may ascend the Middle

River subsequent to the period sampled. The majority

of adult sockeye may also enter through the McArthur

River where sockeye adults were caught regularly by a

net blocking less than 5 percent of the river width.
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Information on the timing of emergence and

outmigration of sockeye was also gathered during the

studies. Sockeye fry were in the process of emergence

during early April 1983. In the incubation areas

examined, both yolk-sac fry and fully emergent

"button-up" fry were present.

By mid-June the emergent sockeye fry had left their
incubation areas below Chakachamna Lake and were

found in mainstream areas of the middle Chakachatna

and lower Chakachatna and McArthur River reaches.

Outmigration of juvenile sockeye salmon occurred

during mid- to late June; most likely prior to that

period. Age 0+ and 1+ outmigrants were observed.

Older juveniles including age 1+ and 11+ sockeye

were observed in and below Chakachamna Lake which

suggests that at least some of these juveniles

migrate to sea later in the year. Data compiled on

habitat utilization suggest that juvenile sockeye

prefer slow velocity, shallow water habitats.

Chinook Salmon

Chinook salmon adults had entered the McArthur River

prior to June 17, 1983 when they were observed

milling near the mouth area of Stream l3x (Figure

6.150, Area A). Numbers of milling chinook in that

area increased through late June, but adults were not

observed to have ascended the streams (specifically

l3x) prior to early July. By July 20 chinook salmon

adults were present in Stream l3x. This represents

migration times comparable to 1982 (Volume III, Table

A2-7, 1983 IFR). Chinook adults were not observed
milling at Stream l3u until JUly 20. At that time,
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no chinook had ascended the stream. This represents
a delay in timing over 1982, when spawning chinook

adults were observed in the stream on July 17.

One chinook salmon was collected migrating up the

Chakachatna River on June 22. This fish apparently

entered fresh water in the McArthur River, since the

Middle River was blocked by a fyke net and no chinook

salmon had been caught. In the Chakachatna River

drainage, one chinook salmon adult was observed in a

spawning area in the clearwater tributary to Straight

Creek on June 22, 1983. No other chinook salmon was

observed either in the stream or in the milling area

at the stream confluence with Straight Creek until

July 20. At that time 335 chinook salmon were

observed spawning. This timing was similar to that

observed during 1982 when chinook salmon were first
observed in this stream on July 22.

Successful incubation of chinook salmon occurred in

the McArthur River tributaries and to at least a

limited extent in the McArthur River Canyon. No

evidence of successful chinook incubation or fry

production was found in the clearwater tributary to

Straight Creek. It is likely that the stream channel
changes which occurred during September 1982 may have

seriously decreased chinook juvenile production from

that stream. It is unclear if there was successful

chinook fry production from Stream 13u, since no fry

or juveniles was collected from there during 1983.

The age 0+ chinook juveniles appeared to be rearing

in many areas in the downstream areas of the McArthur

tributary streams. Since these streams interconnect
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6.11.4.3

at their mouths, it suggests that there may be

considerable interstream movement. Age 1+ fish

apparently leave these streams at some point and

either migrate to sea or rear in portions of the

lower Chakachatna and McArthur Rivers. The age r+
chinook found in the lower river systems may however

be outmigrants rather than rearing juveniles.

However, the only chinook collected by means of the

outmigrant trap was an age 0+ fish. Only one age

r+ chinook was collected from the clearwater

tributary to Straight Creek during April, and no

chinook was collected during the spring study,

indicating both a paucity of juveniles and possible

downstream movement of those present •

Data compiled on habitat utilization suggest that

juvenile chinook preferentially use relatively low

velocities and relatively shallow water depths.

Pink Salmon

Pink salmon adults were not observed during the 1983

sampling programs. The first milling pinks observed

during 1982 were found on the July 22 weekly survey.

This may indicate a somewhat later entry into fresh

water for the 1983 run in these rivers.

Pink salmon fry were not collected during the April

study in areas where pink salmon spawning had been

observed (stations 13, 18, 19, 40A, and 42) . However,

during the spring study, pink juveniles were found in

station 40 (Stream 13u) downstream of the April

sampling area; and pink juveniles were collected by

the outmigrant trap. Data from outmigrant trap
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sampling suggested that the peak outmigration of pink
salmon juveniles probably occurred prior to mid-June.

Chum Salmon

Chum salmon fry were found at varying stages of

development during early April 1983. Many of the fry

collected had fully resorbed their yolk-sacs and were

free-swimming in the water column while others had
prominent yolk-sacs present. By June, the churn

salmon juveniles had migrated from their incubation

areas and were found in the downstream areas of the

system including the Middle River, lower Chakachatna

River, and lower McArthur River. Outmigrant sampling

results suggested that the peak churn outmigration

probably occurred prior to mid-June.

Analysis of lengths of juvenile churn collected during

April and June suggested that growth of emergent fry
occurs in fresh water. This supports similar

observations made during 1982.

Coho Salmon

Development of coho salmon fry was still taking place

during early April 1983. Many fry had fully resorbed

their yolk-sacs while others had not. Age 0+ fish

generally appeared to remain in the vicinity of their

incubation areas at that time. Older juveniles were

prevalent in the Noaukta Slough and Middle River. By

June, coho juveniles were abundant and well dispersed,

with age 0+ and 1+ fish found in upstream areas

of the McArthur River and the Noaukta Slough. Age
1+ and 11+ fish were most abundant in the
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6.11.4.6

McArthur River tributaries and downstream areas of

the Chakachatna, McArthur and Middle Rivers.

Juveniles appeared to preferentially utilize very low

velocities and relatively shallow depths.

Outmigrant trap sampling indicated that age 0+,
+ d + f' h . . 1I , an II 1S were m1grat1ng to sa t water.

Data were not sufficient to determine timing.

Dolly Varden

Dolly Varden continued to be the most widely

distributed and abundant species collected.

Development of Dolly Varden fry was completed earlier

than the other species studied, and during early

April all Dolly Varden collected had fully resorbed

their yolk-sacs . During late winter, Dolly Varden

juveniles (age 0+-11+) were generally mo;e

abundant in upstream areas of the McArthur and

Chakachatna Rivers and the Noaukta Slough. Most

111+ and older fish apparently move to downstream

areas of the river or enter salt water some time

between October and April.

By June, Dolly Varden have become more widely

dispersed, particularly age 0+ and 1+ fish.

Older juveniles (age 11+) were found in the same

reaches as in April but had also dispersed further

downstream. Adult Dolly Varden were also collected

in the Middle River and lower McArthur Rivers, and in

July were found in the vicinity of salmon spawning

and milling areas in both the Chakachatna and

McArthur River systems. Juvenile Dolly Varden

appeared to preferentially utilize relatively low
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Rainbow Trout

The
to

The 1983 studies provided additional information on

the fisheries of the Chakachatna and McArthur River

systems. These studies have also provided an

Pygmy Whitefish

Mark-recapture information on adult rainbow trout

suggested that there is considerable interdrainage

movement between rainbow trout found in the

ChaKachatna and McArthur Rivers and the Chuitna River

and its tributaries.

velocities, but may utilize higher velocities when
cover is present. The juvenile Dolly Varden also

appeared to utilize relatively shallow water.

Collections made by the outmigrant trap indicated

that age 0+ juveniles were present in the lower

McArthur River by mid-June. This supports

preliminary observations made during 1982 about the

timing of the completion of pygmy whitefish fry

development (Volume II, Section 6.8.4.7, 1983 IFAR).

As in 1982, few young rainbow trout juveniles were

collected in areas of either the McArthur or
Chakachatna River drainages.

Few pygmy whitefish were collected during 1983.

reason for the paucity of this species compared

1981 or 1982 collections remains unknown.

6.11.4.7

6.11.5

6.11.4.8
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improvement in our understanding of the system. The

findings of these studies include:

o The movement of adult sockeye and chinook salmon

into freshwater apparently occurred earlier in the

season in 1983 than in 1982.

o The timing of adult sockeye and chinook salmon

ascents of spawning streams was similar to that of

1982, and in some cases slightly earlier in the

season.

o Spring rearing and distribution areas of resident

and juvenile anadromous fish were identified.

o Chinook salmon juvenile rearing areas were

identified in the McArthur River tributaries.

o Outmigrations of sockeye, churn, pink, and coho

salmon were identified as taking place. The peak

outmigration apparently took place prior to

mid-June.

Other findings summarized in the text include:

o Habitats utilized by juvenile Dolly Varden and

coho, sockeye, and chinook salmon were

characterized.

o Interdrainage movements of rainbow trout were

identified.

o Fish habitats were characterized including

incubation areas.
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Table 6.85. Measured discharges in spring 1983.

a Fo r location of sites refer to Figure 6.30.
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C

Date Discharge
Description 1983 cfs

Lower Chakachatna above Middle 6 April 71

Upper McArthur at Rapids 6 April 45

Spawning Channel at Source 26 May 0.79
Spawning Channel 26 May 2.3
Side Channel 26 May 2.3

Chakachatna below Canyon 6 April 440

Chakachatna at Lake Outlet 26 May 1610
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Table 6.86 Kean daily discharges in cfs of the Chakachatna River at the Chakachamna
Lake outlet for the period August 1982 through Kay 1983. a

Day Aug Sept Oct Nov Dec Jan Feb Kar Apr Kay

1 7160 6180 1280 710 100 680 110 610 740
2 1570 5820 1280 110 700 I~O <no 110 710
3 7340 5570 1240 700 660 710 1020 700 840
4 7010 5300 1220 700 660 840 1030 780 660
5 6800 5070 1180 680 610 970 970 660 640b

6 1110 4660 1140 670 980 810 930 660 740
7 7290 4270 1090 680 900 100 910 700 680
8 1290 4000 1070 700 150 120 900 150 700
9 1070 3820 1090 700 930 810 110 700 660

10 6880 3520 1020 100 950 920 140 740 640b
11 8870 6660 3320 1020 660 610 870 720 100 640b

12 9710 6280 3210 1000 680 710 750 660 710 640b

13 9830 6010 2980 1030 100 900 1030 640b 640b 660
14 9710 5180 2810 1010 100 890 1360 610 610 120
15 9940 5850 2630 1000 100 820 1340 810 680 790
16 10160 1630 2500 1000 100 140 1160 890 780 900
11 9940 8920 2440 950 100 680 950 890 740 1000
18 9610 9830 2280 930 680 810 850 890 900
19 9390 10380 2200 920 MOb 100 710 840 890
20 9130 10380 2110 810 MOb 100 640b 710 860
21 8910 10450 2020 810 MOb 660 680 610 100
22 8810 10500 1940 810 640b 120 660 110 640
23 8160 9990 1840 810 640b 810 810 110 680
24 8660 9390 1160 810 680 710 150 610 700
25 8610 8820 1650 810 MOb 710 610 640b 680
26 8450 8260 1590 810 640b 920 610 680 610
21 8260 1810 1450 840 Mob 890 660 710 150
28 8140 1290 1410 810 640b 100 610 710 700
29 8060 6930 1380 810 680 680 190 640b

30 8060 6580 1300 810 700 660 710 640b

31 7960 1280 700 640b 640b

a poor during August and September and very poor after November.Records are

b Corresponds to 0.0 data pad reading.
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Table 6.87 Hean daily discharges in cfs of the !-lcArthur River at the rapids for the
period August 1982 through June 1983. a

Day Aug Sept Oct Nov Dec Jan Feb Mar Apr May June

1 74:3 319 7:3:=: :341 72P :364 61 40 123 859
2 791 301 7:3:::: 452 481 27:::: 57 51. 129 716
3 :33'~ 27:3 74:3· 504 291 192" 89 4~ 126 691 '"4 887 257 609 516 217 14:3 117 51

.
131 ' 55'~

5 9:35 265 499 4'?'7 327 118 74 52 1:37 596
6 '~E:3 236 52E: ~':77 920 ':.):::; c::.... 51)' 1:;:6 640--,.;.-
7 1031 21'~ ~:35 3:37 1.47 9:3 55 47 143 64'~.-. 1079 207 5:=.::::: 239 4:37 12~: 89 49 145 6-5t-C)

9 1127 20:3 481 16:3 389 2e~8 145 55 15~i 610
10 1175 1E:':J 420 207 33() 469 178 54 1~i5 565
11 1223 18'~ :37:3 168 :~:2() 590 101 51 l~i~1 550
1 ~'. 1271 197 42:=: 159 2(:.5 6:10 e.3 5~: 159 c;."c;:·-... ..::' '_';;J~

1 ~"3 131'?) 180 4~j:3 167 23~: 5:38 44 55 186 577
14 1-367 17~: ~~2c. 24~i 239 53'~ 44 56 187 63:3
11:.- 141 e 167, 2'~1 201 2£:.2 46:3 42 55 1'?,:) 641'-'
J.6 1463 1~j7 ~:4:=: 16." 273 ::;07 40 55 2:;:5 625
17 .-...... rsr 1 147 ~'387 14:2 1so 210 44 Co"-J

2:31 697"::".':i '-;;)4-

i e '71 1~i42t 1!';i6 . :~:::::~ 1. 111 166 1..7~: 45 54 21~ 1
1'4 '119 144 416 101 1,3'1 20'~ 49 51 210
zo 167 160 4H'~ 9!1 12(1 1174 4p c::~)

,
·"'.·L 24~:

21 215 • 222 ~"32:3 84 117 134 :37 57 2:38....,.-.
26:3 404 2~:5 23() 113 114 48 65 =24:?.::. ..::.

2:3 311 697 2~i4 51!~ 1.1:::: 1(1:3, 3'~ 67 26:3
::;::4· :35';> • 545 9~j4 0"''''''-' 6 ~ 114 112 29 78"::'.$...-:-.. (-J~ 2e:.~:

25 407 472 907 2:23 61~ 108 96 31 90 '-J4'T"J. .... +
~~(:, 455 ej2:3 759 174 I::" .-.;:: 107 Q.:.

3~ 98....1..::--1 .-'.E:'f.
(; .,:.11

0° ,_, ..::._1
27 503 427 :=:27 1 ,:"r') ~ 19 93 32 107 27,:.:...... :-.....
.-...... 551 407 837 r34 759 1os 69 --,l:" 105

I

,,-::- ';)'J '7J 9 ~.....
2'y 599 :3'~7 "166 177 166~i HI(I 40 115 53~

Iso 647 368 727 ~I):::': 1186 11:3 48 126 rre
:31 729 8~i6 56

I

695 150 92:~

a
Records for the entire period are poor.
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Table 6.88 Mean daily water temperatures in °C of the Chakachatna River at the
Chakachamna Lake outlet for the period August 1982 through November 1982.

Day

1

3
4
5
6
7

1(1
11
1,2
L'3
14
1 ~i

1.6
17
1 ,-,

'::'
19
20
21

2:3

'-,1::
"-0

26
27

29
30'-
31

Aug

6.5

:=;. 1
:3. ()
::=.5
8.4
:3.5
:3.4
E:. :I.
;3.3
s. o
7.6
7. 1.
6.8

1-' C
IJ ....'

:3. '"i!
7. ';J

6.1
7.6

Sept

8.4
7.9
8.1
8.0
6.4
5.6
13.4
I-' e­e, .....
7. '~

7.0
7.6
s. (I

3.1

6.5

6.5
£... s
~.. -.~

6.6
6.6
7.0
6.9
7.0
7.0
7.0'
7.0
7.0
7.0'

Oct

7.0
6.9
6.8
6.5
6.5
6.0
6.0
6.1
1.:" 0
6.0
1.:,.0
5.9
c:." r:;,...
;..I. '_'

5.5
5.5
c: c:
.;.J ••_1

r;:," EO
.J • ...'

5.5
5.5
~5. 0
5.0
s. (I

4. s
4 · ·C" ·

_••_1

4.0;
4. :3

4.0
4.0
4.0

Nov

4.0
4.0'
4.0
4.0
s. E:
:3.4
•-. I.:"
":J • ....t

3.4
a, 0
3.5
r. C'
...") .....1

.-, C'"

.;:) ••_1

..... Co­

.:J. "_I

"'1 .-'.
':" ....:.
.-. 1:.-

"'-. '-'
~"2. ()
1. !::i
1.1
1.9
1. • ~:;

:3.0
::;::.0
:3.0

2. 1
L':"
1.0

0.8
-0.3
--1. 1
-1.5
-(J. :=:

-12.5
0.5
1.:3

-0.1
-1.0
....0.5
0.0

0.9
0.5
0.0

-·0. 1
--0.5

-12. :=:
-12. :3
-25.1
-50.'0

-15.9
.-....., . co

-·':'C' • .J

-:37.6

-50.0
1. ~:

0.6
-0.8

Jana

-0.6
--0.5
-0.,:3

-26.0
--38. ';J

c, '.-',-.... ..:.
-12.6
-14.:5
-12.4
-12.1
;"',20.0
-11 ..9
--12.6
-12. ::::
-9.6

C' c:
-._1.: "_I

-7.0
-7.1

-16.0
-:::;:.0

-14. :3
-4. ~i

-';J. 6'
-9.9.

-17.5
-5.0
-3.4
-3.1
-5.6

-3';J.5
-50.0

-2.5
-1.6
-1.4
-1.0
_.1. 1
-4.1.:;

-12.5
-14.3
-15.1
-13.1
-15.6
-17.0
-17.4
-16.4
-15.6
-14.0
-1,0.0
-l';J.1
-7.3

-17.5
""" r:::-._1 ....1

-5.0
-6. ::::
-6.1

-27.4
-15.5

-4.::=
-10. :3
-1.2.1
-10.3
-7.1
--6.9
-·~.3

-11. 1
-11. 4
-11.5
-9.0

-28.8
-50.0
.-16.6
-5.0
-4.9
-6.0
-6.0
-5.9
-4.6
-4.1.:,
-5. ';J
-6.0

-16.3
--26.8
-3.1
-3.0
-2.5
-3.,1
-5.;3
-5.b

-4.6
t=" .-'.-0;,) • •:;)

-4.0
-2.5

-26.0
-:1.3.6
-1.3
-1.5
-2.0
-:3.1

-14.8
-2.4

-38.1
-15.,3
-13.5
-1. 1
_2. 1

( )

-1. ::::
-0.,8
-1.:1
-0.9

-::;7.5
0.0
0.0
0.0

-25.1
0.0
0.0

-37.5
-25.0

-0.1.
0.1
0.1

-37.5
-24. ';J

-(1.1
-0.1
0.3
0.6

-24.5
-50.0
-37.0
'-2:3.1

2.0
1.4

1.3

alnsufficient water depth over transducer.
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Table 6.89 Hean daily water temperatures in °c of the HcArthur River at the rapids for
the period August 1982 through June 1983.

Day Aug Sept Oct Nov Dec Jan Feb Mar Apr May June

,

1
~ '-1

~:.E:: 0.5 0.0 O. (I 0.0 1 .... .;;;;I... 0.0 .w 3 .:~ s, ~:

2 4.5 :3.8 0.6 0.0 0.0 0.0 0.0 1.4 ~:. 6 4.0
3 '4 .:~ ~:. C. 1.0 0.0 0.0 0.0 0.0 1.5 3.8 3.1
4 . 4.:::: 3.3 0.9 0.0 0.0 0.0 0.0 1.1 3.9 :3. 1
5 4.5 a;o O~ s 0.0 0.0 0.0 0.0 0.4 • :3. :3 4.0..
~~ 4.1 1.6 0.0 0.0 0.0 0.0 5.40.0 0.0 3. E:
7 4.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 4.1 4.3
:3 4.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 ,4.1 4';-t-
9 :3.9 .... II::: 0.0 o n! 0.0 0.0 0.0 0.4 4. :3 4.4..::. ...... . . ,

1.0 4.0 "'1 ~ 0.0 0.0' 0.0 0.0 0.0 1.0 4.0 4.1~•• w

11 4.7 2.2 0.0 0.0 0.0 0.0 0.0 1.0 ' -4.0 5.1
1 -;:. 3. () 2.1 0.0 0.0 0.0 0.0 0.0 1.0 .4.0 4.5.....
1 ~'3 4.2 2."1 0.0 0.0 0.0 0.0 0.0 1.5 4.0 A.5
14 4.4 2.0 0.0 0.0 0.0 0.0 0.0 '1. 5 4.0 4.6
1':'- 5.4 1.7 0.0 0.0 0.0 0.0 ,0.0 1.5 4.0 4.0....1

16 .4. :3 1.9 0.0 0.0 0.0 0.0 0.0 1.5 4.0 3. ';iI

17 5. ':'1 6. :3 2.0 0.0 0.0 0.0 0.0. 0.0 1.6 4.3 5 •.1
i s s. :3 6.6 1.0 O.O! 0.0 0.0 0.0 0.0 1. E: 4.4 5.0
19 5.7 1.5 0.0 0.0 0.0 0.0 0.0 1.9 .. 4.5 4.5
20 5.8 1.1 0.0 0.0 0.0 0.0 0.0 1 ...;. 4.8......
21 5. c. () .-::: 0.0 0.1 0.0 0.0 0.0 1.6 4.6
.-,.-, 4.9 0.9 0.0 0.0 0.0 0.0 0.0 2.4 4.5~.,,~

2:3 c ...., O. s 0.0 0.0 0.0 0.0 0.0 .':) c:- 4.4...1 • ..;.. ....-..1
24 4.6 4.0 O. :3 0.0 0.0 0.0 0.0 0.0 s. c 4.5
25 4. I:: 3'. 1 1.0 0.0 0.0 0.0 0.0 0.1 3.5· 4.S
26 r= "'1 3.9 1.0 0.0 0.0 0.0 0.0 0.3 3.5 4.5'_' • .L.

27 5.4 3.7 1.0 0.0 0.0 0.0 0.0 0.0 :3.8 4.4
.-..-. 4.3 3.6 0.9 0.0 0.0 0.0 0.0 0.1 .-, '=" .4.4'JG.:;. W.O..)

2';> 5.0 3.6 0.9 0.0 0.0 0.0 0.6 ~- .~ a= 4.1". __'. ;;,;;J

4 ") 4.0 o ~ 0.0 0.0 0.0 0.8 ",., I:" ,3.430 .... .;;;;1 .j. ;;;;I

31 4.9 0.5 0.0 0.0 0.8 3.0



]

'1, .

']

:1

"]

]

]
r-J
,-

]

J
J

'-J-
L.

]

0400c-7

Table 6.90. Stations sampled by gea.t" type and date fot" Apd1 1983
field pt"ogt"am

Minnow E1ectt"o- Dip Gill
station Tt"ap Shock Net Net

1 4-10-83

2 4-10-83

3 4-9-83

4 4-9-83

5 4-9-83

6 4-9-83

8 4-9-83

11 4-10-83

12.1 4-5-83

13 4-5-83

13u 4-8-83

14 4-10-83

15 4-10-83 4-5-83

16 4-10-'83

16A 4-10-83

17 4-10-83 4-10-83 4-10-83

22 4-10...,.83 4-05-83

25 Mid Lake 4-09-83

4-10-83
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Table 6.91. stations sampled by gear type and date for June/July
1983 field program (concluded)

Inclined
Minnow Electro- Fyke Dip Plane

station Trap Shock Net Net Trap

19 6-30-83 6-30-83

19A 7-01-83 7-01-83

20 6-30-83 6-30-83

21 6-30-83 7-04-83

22 7-01-83 7-02-83

23 7-01-83 7-01-83

24 7-02-83 7-02-83

25 7-02-83

26 7-02-83

27 7-02-83

28 7-02-83

40 6-26-83 7-03-83

40A 6-26-83 7-03-83

41 6-23-83 7-03-83

41A 6-24-83 7-03-83

42 6-25-83 7-03-83

43 6-27-83 7-03-83

43A 6-27-83 7-03-83

44 6-28-83 7-04-83

44A 6-28-83 7-04-83

45 6-29-83 6-29-83



1 0.00 0.00 0.00

2 0.00 0.00 0.00

3 0.00 0.50 0.00

4 1.00 4.50 0.00

5 0.00 0.25 0.00

6 0.00 0.00 0.00

8 1.00 1. 75 0.00

11 0.00 0.50 0.00

14 1.50 0.00 0.00

15 0.75 0.00 0.00

16 1.00 0.00 0.00

16A 1. 25 1.25 0.00

17 0.50 0.75 0.00

19 0.00 0.00 0.00

22 2.25 0.00 0.25

Catch/effort by station for minnow traps - April 1983
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Table 6.92.

station
Dolly
Varden

Coho
Salmon

Pygmy
Whitefish
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Table 6.93. Mean minnow trap elf for each reach for juvenile Dolly
Varden and coho salmon - April 1983

Upper Chakachatna
River (Canyon) 2.25 0.00

Mid-Chakachatna River 0.50 1.25

Noaukta Slough 1.08 1.08

Lower Chakachatna River 0.17 0.91

Upper McArthur River 1.13 0.00

Lower McArthur River 0.00 0.29

Chakachatna Tributaries 0.00 0.00

Coho Salmon
(parr)

Stations 22, 23, 24
Stations 17, 170, 20, 21
Stations 8,9,10,16, 16A
Stations 1, 2, 3,4,5, 6, 6A
Stations 13, 14, 15
Stations 10(1), 11, 12
Stations 18, 19

Dolly Varden
(parr &juveniles)

Upper Chakachatna River (Canyon)
Mid-Chakachatna River
Noaukta Slough
Lower Chakachatna River
Upper McArthur River
Lower McArthur River
Chakachatna Tributaries

lJ
f]
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Table 6.94. Incidence of fish at sampling stations - April 1983
all collection methods

station Dolly Coho Chinook Sockeye Chum Rainbow Pygmy
Number Varden Salmon Salmon Salmon Salmon Trout Whitefish

1

2

3 +

4 + +

5 +

6

8 + +

11 +

13 + +

14 +

15 + + + +

16 +

16A + +

17 + + .. +

19 + + +

22 + +

40A + t +

42 + + +
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Table 6.95. Percentage incidence of fish species at sampling
stations - April 1983

Species Percentage

Dolly Varden 66.7

Coho Salmon 66.7

Chinook Salmon 11.1

Sockeye Salmon 16.7

Chum Salmon 5.6

Rainbow Trout 5.6

Pygmy Whitefish 5.6
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Table 6.96. Collection by reach for juvenile sa1monids by all methods - April 1983

, '1
,-~, -'-'

Dolly Coho Chinook Sockeye Chum Rainbow Pygmy
Varden Salmon Salmon Salmon Salmon Trout Whitefish

Upper Chakachatna
River (Canyon)

Mid-Chakachatna River

+

+ + + +

+

Noaukta Slough + +

Lower Chakachatna River + +

Upper McArthur River

Lower McArthur River

+ +

+

+

Chakachatna Tributaries + + +

McArthur Tributaries + + + +

Upper Chakachatna River (Canyon)
Mid-Chakachatna River
Noaukta Slough
Lower Chakachatna River
Upper McArthur River
Lower McArthur River
Chakachatna Tributaries
McArthur Tributaries

Stations 22, 23, 24
Stations 17, 170, 20, 21
Stations 8, 9, 10, 16, 16A
Stations 1, 2, 3,4, 5, 6, 6A
Stations 13, 14, 15
Stations 10(1),11,12
Stations 18, 19
Stations 40, 40A, 41, 41A, 42, 42A, 43, 43A,

44, 44A, 45
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Table 6.97. Water quality profile of Chakachamna Lake - April 1983

1
Dissolved Specific

Depth Temperature Oxygen Turbidity Conductivi ty ItlI.4
(meters) (feet) (OC) (mg/l> ( ppm) (mg/l> (umhos/'cm)

02 02 0.8 10.8 57 42 4.94
0.32 12 0.8 11.5 55 35 4.64
0.62 22 0.7 11.9 56 31 4.04
0.9 3 0.7 12.3 58 28 4.14
1.2 4 0.7 12.4 63 27 3.94
1.5 5 0.6 12.6 63 22 3.74
3.0 10 0.6 12.4 64 27 3.94
4.5 15 0.6 12.5 66 22 3.94
6.1 20 0.6 12.5 69 21 3.94
7.6 25 0.6 12.4 73 20 4.04
9.1 30 0.6 15.0 67 20 7.0

15.2 50 0.6 15.2 69 19 7.0
22.9 75 0.7 16.1 67 23 7.0
30.5 100 0.7 20.5 65 21 7.0
45.7 150 1.3 20.9 64 20 7.0
61.0 200 1.5 14.3 65 21 7.1
76.2 250 1.7 14.2 62 20 7.2
85.3 280 1.8 22.1 74 20 7.2
86.93 2853

1 1 ft of snow on top of ice

2 ice greater than 2 ft in depth

3 bottom

4 possible instrument malfunction
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Table 6.98. Water quali ty data by station - April 1983

Water Dissolved
Temperature Oxygen Conduetivi ty Turbidity
Mean SD Mean SD Mean SD Mean SD

station (OC) (mg/1) (umbos/em) (mg/1)

1 2.1 1.51 10.9 1.59 166.8 11.65 205.8 48.98

2 4.6 .12 12.6 .31 101.3 .83 104.3 4.92

3 3.9 .12 13.0 .11 103.0 1.23 61. 5 6.10

4 4.5 .08 10.3 .96 93.0 1.0 15.5 11.86

5 .4 12.1 .80 41.0 18.0 13.5 25.5

6 3.6 .45 12.0 .15 104.3 .41 61.3 5.11

8 1.68 .11 12.9 .14 15.0 15.0 2.00

11 .71 .09 13.8 99.0 11.1 15.09

13 3.3 .85 11.05 1.55 39.0 19.0 56.0 2.00

13U 1.8 12.5 13.0 2.0

14 3.5 .36 12.2 .51 15.8 .44 24.8 6.83

15 2.8 .52 12.3 .51 16.6 3.32 9.4 12.40

16 3.68 .18 12.4 .39 101.8 .14 43.8 3.42

16A 2.4 .43 12.5 .42 15.0 1.18 24.3 1.50

17 4.1 .09 12.1 .15 13.8 1.11 1.08 3.42

19 0.15 .09 13.9 .38 20.3 1.19 25.5 6.80

22 1.4 .55 14.0 .68 111.6 1.18 34.9 14.22

24.1
1

16.4 8.3 21.0 83.0

24.2
2

14.2 1.9 855.0 84.0

1 Feeder stream from Mt. Spurr into Chakaehatna River near Station 24.

2 Another feeder stream from Mt. Spurr into Chakaehatna River near
Station 24.
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Table 6.99. Standpipe readings for selected incubation locations - April 1983

Description
Side of Depth Velocity
8ank Distance Temperature °C Surface @0.6 Total Depth

(Facing Up From 8ank Surface Stand Water Surface Water
Station1 Stream) (m) ( ft) Water Pipe (m) ( ft) (cm/s) (ft/s)

42A 0.9 3 3.5 4.7 0.5 5 39.6 1.3

42 2MC 4.7 4.4 0.3 1.1 42.7 1.4
43 MC 6.1 4.3 0.2 0.8 27.4 0.9
44 3R8 0.9 3 5.0 3.7 0.1 0.4 35.1 1.15
45 4LB 1.5 5 4.2 3.9 0.2 0.5 12.2 0.4
15 MC 3.9 3.7 0.1 0.3 24.4 0.8
15A 4LB 1.5 5 3.9 3.9 0.1 0.4 21.3 0.7
17A (LB+O) North LB 0.2 0.5 4.2 4.1 0.1 0.4 6.1 0.2
End Left Most
Channel
17 (LB+O) North LB 0.2 5 4.0 3.1 0.2 0.5 6.1 0.2
End Left MQ's t
Channel
17 (LB+O) to 5RB <0.03 <0.1 6.9 3.1
South End of Left
Most Channel
17 (LB+O) South RB 0.9 3 6.8 4.2 0.1 0.3 <3.0 <0.1
End of Left Most
Channel
17 (LB+2) 5LB <0.03 <.01 4.7 3.7
Adjacent Channel
Oppos ite 17A
17 (LB+2) LB 0.8 2.5 4.4 3.7 0.2 0.8 <3.0 <0.1
Adjacent Channel
Oppos ite 17A
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Table 6.99. Standpipe readings for seletted incubation locations - April 1983 (concluded)

Description

Stationl

Side of
Bank
(Facing Up
Stream)

Distance
From Bank
(m) (ft)

Temperature °C
Surface Stand
Water Pipe

Depth
Surface
Water

(m) (ft)

Velocity
@0.6 Total Depth

Surface Water
(cm/s) (ft/s)

19 LB
19A 2 miles LB
North of 19
Chilligan River MC
Slough -
Upstream Portion
Chilligan River LB
Slough -
Downstream Portion

1See Figure 6

2MC = Mid-channel

3RR = Right Bank

4LB = Left Bank

5WE = Waters Edge

0.6 2
1.2 4

0.9 3

1.6
1.8

3.2

1.4

1.4
1.7

3.1

0.9

0.1
0.1

0.1

0.1

0.4
0.3

0.3

0.2

21.7
30.5

18.3

9.1

0.7
1.0

0.6

0.3
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Table 6.101. Percentage incidence of fish species at sampling
station below Chakachamna Lake - June/July 1983

Species Percentage

Dolly Varden 95.1

Coho Salmon 68.3

Chinook Salmon 29.3 (26.9)1

Sockeye Salmon 31.7 (29.3)1

Chum Salmon 29.3

Pink Salmon 4.9

Rainbow Trout 7.3

Pygmy Whitefish 9.8

1 Juveniles only
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Table 6.102. Mean minnow trap clf for each reach for juvenile salmonids - Spring
1983

Dolly Varden Coho Salmon Chinook Sockeye
(parr & juveniles) (parr) (parr) (parr)

Upper Chakachatna 0.34 0.00 0.00 0.00
River (Canyon)

Mid-Chakachatna 0.81 0.28 0.00 0.28
River

Noaukta Slough 1.64 1.36 0.00 0.00

Lower Chakachatna 1.37 0.37 0.03 0.00
River

Upper McArthur River 2.18 1. 54 0.00 0.00

Lower McArthur River 1.42 0.51 0.00 0.09

Chakachatna Tributaries 0.63 0.00 0.00 0.00

McArthur Tributaries 0.88 0.22 3.26 0.00

Upper Chakachatna River (Canyon) Stations 22, 23, 24
Mid-Chakachatna River stations 17, 170, 20, 21
Noaukta Slough stations 8, 9, 10, 16, 16A
Lower Chakachatna River stations 1, 2, 3, 4, 5, 6, 6A
Upper McArthur River Stations 13, 14, 15
Lower McArthur River stations 10(1) , 11, 11.5, 12
Chakachatna Tributaries Stations 18, 19, 18A, 19A
McArthur Tributaries Stations 40, 40A, 41, 41A, 42, 42A,

43, 43A, 44, 44A, 45



Upper Chakachatna 1.45 0.00 0.00 0.59 0.00 0.00 0.00
River (Canyon)

Mid-Chakachatna 2.56 0.52 0.11 0.43 0.41 0.00 0.00
River

Noaukta Slough 2.56 1.18 0.00 0.05 0.17 0.00 0.00

Lower Chakachatna 0.55 1.23 0.04 0.53 0.99 0.03 0.37
River

Upper McArthur River 2.25 4.97 0.00 0.08 0.00 0.00 0.00

Lower McArthur River 0.66 0.68 0.00 0.22 0.00 0.06 0.06

Chakachatna Tributaries 0.54 0.12 0.00 0.00 0.00 0.00 0.00

McArthur Tributaries 0.30 0.03 1.89 0.00 0.00 0.00 0.00

Upper Chakachatna River (Canyon) stations 22. 23. 24
Mid-Chakachatna River Stations 17. 170. 20. 21
Noaukta Slough stations 8. 9. 10. 16. 16A
Lower Chakachatna River Stations 1. 2. 3. 4. 5, 6. 6A
Upper McArthur River stations 13. 14, 15
Lower McArthur River Stations 10(1) • 11. 11.5, 12
ChakachatnaTributaries stations 18, 19. 18A. 19A
McArthur Tributaries stations 40, 40A, 41. 41A, 42, 42A,

43, 43A, 44, 44A, 45

Mean electrofishing elf for each reach for juvenile salmonids ­
Spring 1983
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Table 6.103.

Dolly
Varden

Coho
Salmon

Chinook
Salmon

Sockeye
Salmon

Chum
Salmon

Pygmy Round
White- White­
fish fish
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Table 6.105. water quality profiles of Chakachamna Lake, July 1983

Dissolved
Depth Temperature Oxygen Conductivity Turbidity

(meters) (feet) ( 0c) (mgll ) (umhos/cm) (mgll )

0.0 0.0 11.1 10.8 35 36

0.3 1.0 9.5 11.3 35 40

0.6 2.0 9.1 11.2 35 39

0.9 3.0 8.9 11.1 33 40

1.2 4.0 8.9 11.1 33 40

1.5 5.0 8.9 11.1 31 35

3.0 10.0 8.2 11.3 29 35

4.6 15.0 7.8 11.3 27 38

6.1 20.0 7.7 11.4 26 36

9.1 30.0 7.1 11.3 25 31

15.2 50.0 7.0 11.6 25 14

30.5 100.0 6.9 11.1 32 17

83.8 27.0 6.5 12.3 28 3



0400c-6

Table 6.106. Standpipe readings for station 17 July 1983

SIDE CHANNEL (lB+2)

lEFT- SIDE CHANNEL - (lB+O)

Left Standpipe 4.6°C
Right Standpipe (closes to bank) 4.7°C
Surface Water Temperature 5.4°C

'1
J

]

J
J
]

J
[]

U
U

upstream Standpipe
Downstream Standpipe
Surface Water Temperature

5.4°C
5.9°C
5.7°C
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T~3LE &.107. DISTRIBUTION OF CBSERVATIONS OF DOLLY VARDEN
ay VELOCITY INTERVAL (IN 0.2 FTIS INTER~ALS)

V~LOCITY INTERVAL ~U~6ER OF PERC£NTA~E

(FTS/S) 06SERVATIO~S OF T~TAL

----~------------- ------------ --------
0.0 0.2 335 32.15
0.2 0.'+ 131 12.57
0.'+ 0.6 119 11.42
0.& 0.8 120 11.52
0.3 1.0 78 7.49
1.0 1.2 60 '5.76
1.2 1.4 1+5 4.32
l.It 1.& 52 5.J5
1.:» 1.a 1:- 5.2S... :)

1.3 2.0 9 O.8~

2.0 2.2 '+ 0.38
2.2 2.4 5 0.43
2.1t 2.6 :3 0.23
2.5 2.ii 8 0.77
2.8 s .0 4 0.38
3.0 3.2 3 C.2;a
3.2 3.4 1 0.10
3.4 3.6 0 e.oo
3.~ 3.8 0 o.co
3.g 4.0 0 0.00

TOTAL = 1~l+2 TOT P~R = i ce ,o i
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TA3LE 5.108. DISTRleUTIO~ OF 03SE~VATIJ~S JF )JLLY VARDE~

BY QEPTH I~TERVAL (I~ 0.3 FT I~TERVALS)

JEOTH INTERVAL NU~BER OF PERCENTAGE
(FT) OeSERVATIO~S OF TOTAL

O. J 0.3 14 1.2~

0.3 0.6 236 21.26
O.f, 0.3 284 25.59
0.3 1.2 290 25.23
1.2 I.S ~7 8.71+
1.3 1.3 93 B.33
1.8 2.1 59 '3.32
2.1 2.4 q 0.30
2.q 2.7 15 1.3'5
2.7 3.0 14 1.2E>
3.0 3.3 9 o•J 1
3.3 3.5 2 a.l~

3.b 3 • ~J 3 0.27

TOTAL = 1110 T·::;T ~:::R = lQJ .'JI
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TA3LE 6.109. OISTRI3UTIO~ OF OqSERVATIONS OF
COliO SAL 140N

9Y VELOCITY INTERVAL (I~ 0.2 FT/S I~TERVALS)

V~LO:ITY l~TERVAL ~U~BER OF PERCE~TAGE

(FTS/S) aeSERVATIO~S OF TOTAL

0.0 0.2 205 43.92
0.2 0.4 78 18.43
0.4 0.6 43 10.19
'" , o.a 32 7.5~J.::>

0.3 1.0 24 ,.6)
1.0 1.2 21 4.7~

1.2 1.4 7 1.55
1.4 1.6 5 1.1Ci
1.S 1.8 G 0.00
1.9 2.0 5 1.1d
2.0 2.~ C 0.00
2.2 2.4 1 0.24
2.!f 2.'; 0 o.00
2.:' 2.3 o o.co
~.8 "3.J 0 0.00
3.J 3.2 0 0.00
3.2 3.4 a 0.00
3.4 3.6 0 0.00
3 • .; 3 • .0 t: a.00'-'

3.3 4.0 v o.oa

TOT6L = 422 TJT p::q = i cos ra
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TABLE 6.110. DISTRI8UTION OF JdSEqVATIO~S OF
COliO SAL~Or...

BY OEPTH INTER~AL (IN 0.3 FT I~TERVALS)

DEPTH INTERVAL ~U~DER OF PERC~~TAGE

(FT) OBSERVATIONS OF TJTA_

0.0 0.3 2 8.'+5
0.3 0.6 S6 13.24
n.G D.? 153 ~4.230., 1.2 107 23 del
1.2 1 26 5d2J..':

1.5 1. ,'1 41 9.17
1.8 2.1 17 3.8Q
2.1 2.t+ 1 0.22
2.el 2.7 10 2.24
2.7 3.(1 3 o• ~~ 7
3.0 3.3 1 J.22
3.3 7 , J J.;)O.J.::l

3.S ,"1,.9 G O.GO

T·) TAL = 447 TJT P::R = 1(.'0.00



TABLE 6.111. DI5T~I8UTIJ~ OF 03SE~VATIO~S JF
CHI'IIOJ!< S'\UolO~

3Y VELJCITY I~TE~VAL (IN 0.2 FT/S I~TER~ALS)

V~L1:ITY I~TERVAL ~U~BER OF PE~~ENTAGE

(~TS/S) OBSERVATIONS DF TOTAL

0.0 0.2 260 r:.C3.37
0.2 O.'t 21 5.57
8.!+ 0.6 51 16.18
" ' 0.8 8 2.12L' • ::2

0.3 1.0 :3 1.33
1.0 - 1.2 17 4.51
1.2 1.4 ,3 0.;;0
l.~ 1.S 0 0.00
1.S 1.3 1 0.27
I.R 2.0 1 0.27
2.0 2.2 a 0.00
2.2 2.4 0 0.00
2.4 2.S 0 0.00
2.5 2.j 0 0.00
2.3 3.0 C 0.0:)
~.o 3.2 0 a .00
3.2 3.4 0 0.00
3.4 3.6 a 0.00
3.6 3.R 0 0.00
5.q 4.0 J 0.00

T·JTAL = 377 TJT P::R = 100.J2



T~aLE 6.112. OISTRlcUTION OF OeSERVATIONS OF
CHI~a(JK SALMON

BY DEPTH INTERVAL (IN 0.3 FT INTERVALS)

DEPTH I~TE~V~L ~UMeE~ OF PERCE~T~3E

(FT) OBSERVAT!J~S OF TGTA~

0.0 0.3 1 J.25
0.3 0.6 18 4.51
0.6 C.3 95 23.81
0.3 1.2 65 H.2~

1.2 1.5 116 2=7.07
1.3 1.8 21 S.2i1-
1 • 3 2.1 42 10.55
2.1 2.4 10 2.,1
2.4 2.7 .5 0.75
2.7 3.0 7 1.75
3.0 3 • .3 0 C.OO
3.3 3.61 21 5.25
3.0 3.9 0 C.(;O

TOT .\L = ;99 T:JT p~~ = )':1 .?:;;



TABLE 6.113. DISTRIBUTION OF 08SERVATIO~S OF
SaCi<EYE SALMON

~y VELOCITY I~TE~VAL (I~ 0.2 FTls I~TERV~LS)

V~LJCITY I~TERVAL ~~~3£R OF PE~CE~TA~E

(FTS/S) OSSERVATIQNS OF T~TA~

------------------ ------------ --------

0.0 0.2 76 54.68
).2 0.4 1'+ 1 o•o7
0.4 G.f:. 12 3.!S3
0.6 0.8 1 0.72
0.3 1.0 11 7.~1

1.0 1.2 ..~ 6.47
1 • ~ 1.4 1 0.72
1.4 1.6 7 5.04
1.S 1.3 8 ':5.76
I.S 2.0 0 0.00
2.0 2.2 C a.0 J
2.2 2.4 0 0.00
?4 2.E! n o.00u
2.6 2.6 0 o.ao
2.3 3.0 Q ::J.oo
3.0 3.2 a G.OG,.2 5.4 f) J • aa
3.~ .,. S ("- a.GO"3.:; 3.15 0 0.00
3.3 q.a 0 o.00

TOTAL = 13 J TOT P:::R = IJO.J~



TABLE 6.114. D[ST~I~UTIJ~ OF J3SE~VATIO~S 3F
S1C<EYE SALMO~J

BY DEPTH INTERVAL (I~ 0.3 FT I~TERVALS)

)EPTH I~TERV~L ~U~dER OF PERC~~TASE

<FT) J8SE~VATIONS JF T3TAL

3.3 0.3 2 1.45
:).3 J.6 29 21.01
o• ~ o.'} 23 1 ~.• ~) 7
3.:1 1.2 35 25.35
1.2 1.5 5 3.52
1.3 1.8 9 S.52
1.9 2.1 33 23.n
2.1 2.4 0 0.00
2.~ 2.1 1 0.72
:?.7 3.0 1 G.72
3.0 3.3 0 C.aD
3.3 3.6 0 0.00
3.S .3 •.~ 0 G. 00

TOTAL = 1.3 B TJT P::R = ':'9 .~' I.
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Figure 6. 152
Percentage of Gbservatlons of
Dolly Varden -Juv e n r Le s

by velocity Intervals
1982 and 1983 dat a
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Figure 6.153
Percentage of Observations of
Dolly Varden Juveniles
by depth Intervals
1982 and 1983 dat a
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F ,tgure 6. 154
Percentage of Observations of
Coha Salmon Juveniles
b~ velOCity Intervals
1982 ervd 1983 data
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Figure 6.155
Percentage of ObservatIons of
Coho Salmon JuvenIles
by depth Intervals
1982 and 1983 dot a
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Figure 6.156
Percentage of Observations of
Chinook Salmon Juveniles
by velocity Intervals
1982 and 1983 data
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Figure 6.157
Percentage of Observations of
ChInook Salmon Juveniles
bU depth Intervals
1982 and 1983 data
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Figure 6. 158
Percentage of Observations of
Sockeye Salmon Juveniles
by velocity Intervals
1982 and 19B3 data
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Figure 6,159
Percentage of ObservatIons of
Sockeye Salmon .Juven i Les
by depth Intervals
1982 and 1983 dat a
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APPENDIX B

B1. ESCAPEMENT COUNTS BY STREAM



]

]

'-1 TABLE Bl-l.
,.J

Chakachatna Bridge Area Sloughs (Station 17) Escapement Surveys

Date
Chinook

live carcass
Sockeye

live carcass
Water

Clarity
Percent

Surveyed

~l

,J

J
]

]

']

J
J
~J

,J
]

,J
.]

:J
J
:J

June 18

22

July 20

o
o

o

o
o

o

o
o

o

o
o

o

Excellent

Excellent

Excellent

100

100

100



ChakachatnaCanyon Sloughs Escapement Surveys

Chinook
live carcass live carcass

100

100

Percent
Surveyed

Good

Water
Cl arity

Good-Exce11 ento

o

Sockeye

o

o

o

o

o

o

Date

TABLE Bl-2.

June 22

July 20

~l

]
'1
\.,J

]

]

J
J
]

]

']

J
~J

:]

']

~]

J
]
I

,J

.J
J



TABLE Bl-3. Straight Creek Mouth and Sloughs Escapement Surveys

Chinook Water Percent
Date 1ive carcass Cl arity Surveyed

June 18 a a Fair 100

22 a a Good 100

]

'l

rj

J
]

J
J
J
J
]

J
l
,_J

.J
J
~J

]

:J
J
]

July 20 a a Good 100



Chakachatna Tributary C1, Escapement Surveys

Chinook
live carcass

100

100

100

Percent
Surveyed

Water
Cl arity

Excellent

Excellent

Excellento

o

o

Sockeye

o

o

o

live carcass

o

o

o

o

o

o

Date

22

June 18

TABLE Bl-4.

July 20

]

]

J
J
]



TABLE Bl-5. McArthur Tributary 13x Escapement Surveys

Chinook
live carcass

100

Percent
Surveyed

Good

Water
C1 arity

oo

Sockeye
live carcass

oo

Date

June 22

'-j..

U
]

]

J
]

J

July 20 72 o 70 o Excellent 33

]

lJ
]



J

TABLE Bl-6. McArthur Tributary 13u Escapement Survey

Chinook Sockeye Water Percent
Date live carcass 1i ve carcass Cl arity Surveyed

June 17 0 0 0 0 Excellent 100

24 0 0 0 0 Excellent 100

July 20 o o 16 o Excellent 100
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J
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L1

Cl
L.J

]

]

TABLE Bl-7. McArthur Tributary 12.1-12.5 Escapement Surveys

Chinook Sockeye Water Percent
Date live carcass 1i ve carcass Clarity Surveyed

June 17 0 0 0 0 Excellent 100

24 0 0 0 0 Excellent 100



Clearwater Tributary to Straight Creek (19)

Chinook
live carcass

100

100

Percent
Surveyed

Good

Water
Clarity

Excellent

o

o

Sockeye

o

o ~

live carcass

o

a

1

335

Date

June 22

July 20

TABLE Bl-8.

]
, \
LJ

. ]

J

J
]
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APPENDIX B

B2. CATCH SUMMARIES
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]
r-l
LJ, ",/ 2/83 ~ A GE

TABLE 82-1. SUM~AnY OF RESULTS: MINNO" TR AP SA'1FLES

~~~r
APRIL. 1993

LENGTH (C'1)

• STATION DUE REPLICATE SPECIES LIFE STAGE NUM5ER ~~EAN S.O. ~~

~)
-_...._--- ------ -------- ------------------------- ---------- ----- ------- -------

1 100"33 01 NINE-SPINE STICKLEBACK JUV ENILE 1 0
02 HNE-SPI'SE STICKLEBACK JUt'Ei\iILE 5 5.20 0.b4 :,
03 "n1E-SPI~E STICKLEBACK JUVENILE 6 5.48 0.30 6r-. 03 'oJUE-SPINE STICKLEBACK ADULT 2 6.60 0.42 Z

J O~ 'oJ I ,'oJC:-SPIiIlE STICKLEBACK JUVnHLE 9 5.36 C.2C ,.

O~ 'oJ UE-SPI 'IE STICKLEBAC!( ADJLT 1 7.30 o• 00 1•
'l

2 1J 04'33 J1 NO FISH 1 0
J2 \jJ FISH 1 -v

~.1 J3 "10 FISH 1 Q
O~ 'SO FISH 1 C

it 3 'B04'33 01 :OHO SAL~ON PA~R 1 7.60 0.00 1: I, 02 SLIMY SCUL:)IN AiJJLT 1 9.30 C. GO 1'-J

03 COHO SAL"IJ'l PA~R 1 12.30 O. GO 1
C 03 SLI"lY SCULPIN JUVDIILE 1 b.Ou O. co 1

:-1 04 NO FISH 1 0

:_.JI 030435 01 COHO SAU10'l PIl"R 2 le.35 0.10 ?
02 :OHO SAL'10N PA,R 8 7.Bl 2.41 i:'

'-1 D3 JOLLY VARDE'Il PA~R ? i c .30 1.i'4 3

LF 03 COHO SALI10.'1 PA~R 5 8.38 2.42 5
01+ JOLLY VARDEN PARR 1 :::.10 odO 1,-. 04 COliO SAL'10'l PA.~ R 5 7.00 1.<:1 j

~l
Ji+ SLl.'1Y SCUL:)IN AJJL T 1 9.70 o.ee 1

5 G30l+33 at TRAP OUT OF liATER a
02 NO FISH 1 c
03 1110 FISH 1 Cr-. 0,. COHO SAU'!O"4 PA~R 1 5.20 0.00 1

c_J
'5 130433 01 liD FISH 1 Gc. 02 ~O FISH 1 G

'L-~
6 0301+35 01 '10 FISH 1 o

J2 TRAP MISSI"lG a
03 NO FISH 1 a

1'\ H 'H~E-SPI\lE STICKLEBACK ADJLT 1 fa 6 0 O. 00 1
• I
: l· 8 100433 01 JOLLY VARDEN P~RR 2 8.00 2.55 2,-__ J

01 COHO SAL"'OCII PARR 1 11.80 0.00 1

'1
01 COHO SAL'10'S JUIIENILE 1 12.80 0.00 1
01 SLIMY SCULOIN JUVENILE 1 6.00 o.ce 1
01 \lI!IIE-SPI\lE STICKLEBACK JUt'ENI"-E 3 6.00 O.~O .3L_j
01 "lINE-SPINE STICKLEBACK ADiJL T 1 7.10 o• 0 C 1• 02 ~OLLY VARDEN JUVENILE 1 13.70 O. L: a 1,.., 02 COHO SAL140~ PARR .3 7.80 3.04 .3

cJ 02 'IINE-SPI'lE STICKLEBACK ADULT 2 7.10 0.14 2
03 COrlO SAL"!ON PA~R 1 7.30 O. 00 1
03 SLIIlY SCULPI'S AJiJlT 1 9.40 o, 00 1

(





STA TIaN DI\TE ~EPLI CA TE SPECIES LIFE STAGE NUMBER MEAN S.['. "Ii

------- ------ --------- ----------------- --------- ------ ------- --------
16 A lJOq.Q3 03 COHO SALMON PA~R 3 i o.10 0.,,8 S

03 ,'l INE-SPI\JE STICKLE6ACK JUVENILE 5 5.52 1.uo :.:;

03 ,'lINE-SPINE STICKLE8ACI'( ADUL T 3 h.30 0.17 -,..,
oq. \lINE-SPINE STICKLEBACK ADULT 2 7.55 C.50 2

(

]

J

TABLE 32-1. SUMMARY OF RESULTS: ~I~~JJ TRAP SA~PLES

APR IL, 1983

PAGE

LDJGHt (eM)

:3



]

STATION DUE NS.D.

HCE

LENGTH (C~l)

MEANLIFE STAGE ~U~BER

TABLE 82-2. SU~MARY OF RESULTS: EL~CTRJFISHI~G SA~PLES

APRIL. 1383

REPLICATE SPECIES

030433 01 DOLLY VARDEN PARR 17 5.82 o•°6 17
01 SLI~Y SCULPI~ JUVENILE 1 6.0C c.ro 1
02 DOLLY VARDEN PA~R 7 5.72 1 ...6 (,

02 COHO SALMON PA~R 1 0

030433 01 DOLLY VARDEN PAH 3 3.93 l~a ~

01 COHO SAL:10N PARR 8 3.20 () .22 8
01 SOCKEYE SALMON FRY 1 3.30 0.(10 1
01 SOCKEYE SAL:otON PA"R 2 3.15 0.10 2
01 CHINOOK SALMON PARR 1 s , 8 a 0.0 G 1

lJ0433 01 COHO SAl'lO'4 FRY 2 3.00 0.2? 2
H COHO SAL"IO!14 PARR 9 3.66 0.66 c

01 SUllY SCULPIN JUVENILE 5 4.42 1.'% 5
01 CHUM SAL"lO'l PA~R 2 4.05 0.36 2.

LJ 0 43 3 01 DOLLY VARDEN PARR q 8.00 2.73 9
01 COHO SAL 'ION PARR 1 7 • .50 o, CO 1
01 CHINOOK SAL"ION PARR 1 7.2C ;j.i:C 1
01 SLIMY SCUL;)IN JUVENILE 1 6.4C o, :.JC 1
01 SLI.'1Y SCJL?IN AJJl T 1 8.30 0.00 1

050433 H DOLLY VARDEN PA~R 3 8.10 3 • .38 3
02 JOLLY VARDE~ PHR 5 11.42 2.13 5
03 JJLlY VARDE'II PA!~ R 2 i c s as o, 1G 2
03 JOLLY VARDEN JUVENILE 4 12. '+ 5 1.77 4

05043.5 01 DallY VARDEN PAU 7 5.29 0.52 7
01 COHO SAL"'O~ FRY 1 3.10 J.ao 1
ot COHO SAU10'l P~~R 1 3.20 G.30 1
01 SOCI(EYE SAl'40N FR t 1 3.10 D• 00 1

030433 01 DOLLY VARDEN PA~R Eo 5.23 1.10 Eo
01 COHO SAlMO,'1 PUR 3 6.20 1.b2 3
01 RAINBOW TROUT PARR 1 5.3C C• CO 1
01 SLI"lY SCULPIN JUV.E:NIlE 3 5.63 .... r..'~ .3e:.. ·.;0

01 SLIMY SCULoI~ ADJLT 1 C
01 'JI~E-SPI~E STICKLEBAC!( JUVENILE 3 4.47 o.,n 3

17

13

19

15

42

22

PJ/ 2/83

40A

'ir
: '.:J

'1

U
(

l]

]



------ ------ -------- ------------------------- ---------- ------ ------ --------
17 100433 01 DOLLY VARDEN PA~R 4.10 0.00 1

01 COHO SAL'10~ PBR 20 3. 7~ 0.42 ~

01 SOCKEYE SALMON FRY 1 C
01 SOCKEYE SAL"10N Pt.RR 12 4.01 0.20 E
01 CHU'l SAL"'O',t FRY 4 3.92 a• 30 4
e i CHUM SAL ~O~ PAB 6/'l 'l Of" a .22 ;:>2v .... U

~!
~,

~J
r~JI
t.,

J
•
J
]
•
J
J
•lJ
1

~J

1..
']
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STATION DUE

TABLE 82-3.

REPLICATE SPECIES

SUMMARY OF RESULTS: DIP NET SAMPLES
APRIL. 1333

LIFE STAGE Nu~eER

F~vE

LENG Th (C,\l)

1

~I



]

'1
LJ

,J

8/ 2/83 rAGE 1

TABLE 82-4. SUM"1ARY OF RESULTS: ,"lINNO. TR AP SA\.1FLES
JUNE. 1983

LENGTH (Oll

STATION DATE REPLICATE SPECIES LI FE STAGE NUM~ER MEAN S.D. ~.

------- ------ -------- ------------------------- ---------- ----- -------- --------
1 2";06:33 01 THREE-SPINE STICKLE8ACK ADULT 8 8.00 1.11 e

02 THREE-SPINE STICKLE3ACK ADULT 2 8.35 o• ~6 2-
03 COHO SAL!'10N PARR 1 9.70 G.OO 1
03 DOLLY VARDEN PAFl,R 1 12.20 a•cC 1
04 DOLLY VMDEN PA~R 2 13.50 G.14 ~

01+ JOLLY VARDEN JUV::NILE 2 13.10 1.98 2
H THR£E-SP INE STICKLEBACK AJUL T 1+ 8.25 0.42 4
05 DOLLY VARDEN PA~R 2 11.80 0.71 2
05 COHO SAL~ON PA~R ? 9.80 1.70 2
05 DOLLY VARDEN JUVENILE ;: 14.70 1.98 2
05 THREE-SPINE STICKLEBACK ADJL T 12 R.15 0.42 12
06 DOLLY VARDEN PARR 2 11.35 1. Qf, ?
05 JOLLY VARDE~ JU'IENILE 2 14.10 1. 13 2
lI6 THREE-SPI~E STICKLEBACK ADULT 10 8.53 O. y" 10
07 DOLLY VARDEN JUVENILE 2 15.15 1.49 2-
07 THREE-SPINE STICKLEBACK AGJLT 10 8.37 0.21+ 10
09 ~HNE-SPINE STICKLEBACK JUVENILE 1 4.70 0.00 1
08 DOLLY VARDEN JUVENILE 1 13.10 0.00 1
09 THREE-SPINE STICKLEBACK AJULT 5 B.22 O.SE< "
09 SLIMY SCULPIN ADULT 3 ~.87 0.41 3
O'J SLIMY SCULPIN JUVENILE 2 5.80 0.71 c:
03 THREE-SPINE STICKLEBACK ADULT 1 7.60 o.ro 1
10 CHINOOK SALMON PA~R 1 9.10 o, CO 1
10 DOLLY VARDEN JUVENILE 2 14.10 a.ce 2
10 THREE-SPINE STICKLEBACK ADJLT 11 f..41 U.S7 11

2 230&93 02 DOLLY VARDEN PARR 1 7.50 C.SO 1
02 COHO SALMON PA'lR 1 10.00 O. DC 1
02 JOLLY VARDEN JUVENILE 3 11.23 1.52 3

2 2~O633 01 \/0 FISH 1 ~

"
02 GOLLY VARDEN PARR 3 ,+0.80 51.27 ~

02 ~OLLY VARDEN JUVENI L.E 5 12.44 1. '+11 5
03 DOLLY VARDEN PARR 2 9.3:> C.7E 2
03 DOLLY VARDEN JUVENILE 1 13.50 O. GO 1
03 SLIMY SCULPIN JUVE~IL.E 1 6.10 O.GO 1
03 SLIMY SCULPIN ADULT 1 8.30 o.co 1
all DOLLY VARDEN JUVENILE 1 11.30 0.00 1
0'+ SLIMY SCULPIN JUVENILE 1 f.70 o, GC 1
05 SLIMY SCULPIN ADULT 1 7.90 0.00 1
06 \10 FISH 1 C
07 DOLLY VARDE~ JUVE\lILE 1 10.10 0.00 1
09 THREE-SPHJE STICKLEBACK JUVENILE 1 8.20 O. CO 1
08 SLI:>lY SCULPIN ADUL T 2 8.30 0.28 2
n \10 FISH 1 e
10 COHO SAUlO:oi PARR 1 3.30 0.00 1
10 DOLLY VARDEN JUVENILE 2 13.15 0.10 2
10 SLI~Y SCULPIN JUVOII LE 1 '+.30 O.GO 1
10 THREE-SPINE STICKLESACK AJ:JLT 1 8.10 O.0U 1



]

]

Jr 8/ 2/83 PAGE 2

TABLE :32-4. SUMMARY OF RESULTS: '1INNO. TR AP SA~PLESf· JUNE, 1983

,~
LENGTh (eM)

STATION DUE REPLICATE SPECIES LI=E STAGE NUMBER MEAN S.D. ~

------ ----- ------- ------------------------- --------- ---- ------- --------]. 3 2;0683 01 DOLLY VARDEN PARR 2 9.45 0.10 2
02 DOLLY VARDEN PARR 2 11.55 o • 10 2

r! 02 DOLLY VARDEN JUVENILE 2 12.25 2.33 2
03 NO FISH 1 D
04 \10 FISH 1 0
05 DOLLY VARDEN PARR 1 9.80 o • 00 1
05 SLIMY SCULPIN ADULT 1 7.10 0.00 1
05 TRAP BURIED 0'-It 07 DOLLY VARDEN JUVENIL.E 2 11.45 1.63 2
07 THREE-SPINE STICKLEBACK ADJLT 1 8.00 0.00 1
09 NO FISH 1 0
03 DOLLY VARDEN PARR 1 C).50 O. GO 1

L! 09 SLII"Y SCULPIN ADULT 1 10 .60 O. iJO
10 '"A FISH 1 0

• 200583 01 DOLLY VARDEN PAH ? 9.45 1.91 2

].
01 THREE-SPINE STICKLEBACK ADJLT 1 F..OO 0.00 1
02 DOLLY VARDEN PA"R 3 R.13 0.79 3
03 JOLLY VARDEN PA"R 4 11.45 2. :-7 4
03 SLIMY SCULPIN JUVENILE 1 8.10 C. oo 1
04 ~O FISH 1 Cr--. 05 \10 FISH 1 0U 0& DOLLY VARon P6,~R 1 11.10 0.00 1
05 SLIMY SCULPIN ADULT 1 10.40 o , Q0 1• 07 QOLLY VAR OErl P6,~R 1 10.6G o , 00 1

l 07 COHO SALt-10N PA~R 1 8.70 o.co 1
07 DOLLY VARDEN PHR 1 13.20 0.00 1
07 COHO SALMON PA~R 1 7.50 0.00 1
07 SLII"Y SCULPIN AOJL T 1 10.00 0.00 1:. G8 DOLLY VARDEN PARR 1 13 .30 O. J( 1
OR SLIMY SCULPIN ADULT 1 8.50 o, CO 1

U 09 \10 FISH 1 0
10 COHO SAU10'J PA"R 6 5.12 0.92 6• 10 SLIMY SCULPIN AJULT 1 9.30 0.00 1

L~ 5 2JO!'d3 01 COHO SAL"'O~ PA~R 2 11.0(/ 1'+.38 ~

c:

01 THREE-SPINE STICKLEBACK ADULT 3 8.53 0.65 3
02 COHO SALMON PARR 5 12.04 1.46 5

i', 02 THREE-SPINE STICKLEBACK ADULT 35 8.45 0.n5 35
03 SOCKEYE SALlolON PARR 1 5.60 0.00 1

U 03 SLIMY SCULPIN JUVENILE 1 3.50 0.00 1

[!
03 THREE-SPINE STICKLEBACK AJJLT 2 8.65 0.10 2
04 THREE-SPINE STICKLEBACK ADULT 1 8.40 o.00 1
o~ THREE-SPINE STICKLEBACK ADULT 2 8.3~ 0.50 2
05 SLIMY SCULPIN ADUL T 1 9.70 O. 00 1
05 THREE-SPINE STICKLEBACK ADULT 1 8.20 O. CO 1
00 COHO SAUON PARR 1 8.10 O. 00 1

i~J 00 THREE-SPI NE STICKLEBACK ADULT 1'+ 7.07 1.72 1'+

07 THREE-SPINE STICKLEaACK ADJL T 1 8.30 O.DO 1
08 DOLL.Y VARDEN PBR 2 10.85 2.48 2

'J
~

fJ
I-J
L_



~J
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TABLE 82-4. SUM!4ARY OF RESULTS: ~INNO" TR AP SAMPLES

~
JUNE. 1993

LENGTH (CM)

ST4 TION ::J<\TE REPLICATE SPECIES LIFE STAGE NUMBER MEAN S. [;. N

l ------- ------ -------- ------------------------- ---------- ------ ----- -------

~J 5 200&33 09 SLIMY SCULPIN JUVENIlE 1 '+.60 0.00 1
09 THREE-SPINE STICKLEB4CK ADJL T 1 8.30 0.00 1
03 THREE-SPINE STICKLEBACK ADULT 4 8.05 0.20 If

'J 10 TRAP MANGLED BY BEAR 0

2:10633 01 DOLLY VA~DEN PHR 2 10.90 1.98 2L_

c: 01 SLIMY SCULPIN ADULT 1 1 G. 8 o 0.00 1

"] 02 DOLLY VARDE1Il P<\~R 1 12.00 O. GO 1
03 DOLLY VARDEN PA~R 5 11.3 G 2.26 j

a4 SLIMY SCULPI"I JUVEIHLE 2 5.40 0.14 2
04 THREE-SPINE STICKLEBACK ADULT 1 8.70 n, 00 1

[]
05 NO FISH 1 G
06 JOLLY VARDEN PARR 1 12.90 0.00 1
06 ::OHO SAL '10" PA.R R 1 9.40 os oo 1
05 SLIMY SCULPIN JUVENILE 1 5.&0 o, CO 1

C 07 DOLLY VARDEN PA~R 1 10.20 0.00 1

J 07 COHO SAL'10N PARR ;l 5.75 3.18 2
07 SLIMY SCULPIN ADJLT 1 8.60 0.00 1
09 DOLLY VARDEN PARR 4 11.35 3.65 If
09 SLIMY SCULPIN JUVENILE 1 5.00 0.00 1

,'1 03 JOLLY VARDEN PARR 1 oj.oc O.CO 1

J 09 THREE-SPINE STICKLE'3ACK ADULT 2 8.25 J.I0 2
09 SLIMY SCULPIN ADULT 1 8.50 c.co 1

C
10 '110 FISH 1 0

l] 8 220533 01 CHUI" SAL~'J" PA~R 1 3.30 n, no 1
01 SLIMY SCULPIN JU'IEtliILE 1 6.50 0.00 1
02 COHO SAL~iJN PAi'lR 1 4.10 o.CO 1
03 THREE-SPINE STICKL EBACK ADULT 1 8.20 O.CO 1r-} 0.. NO FISH 1 0
05 THREE-SPINE STICKLES ~CK A!JULT 1 6.10 0.00 1

L., 0& JOLLY VA~DE'J P~:<'R 1 11 .20 o, CO 1

rj
J7 "10 FISH 1 0
08 CHUI4 SAL~ON P~RR 1 1f.60 0.00 1
03 NO FISH 1 0

l , 10 COHO SAL",ON PA~R 4 4.95 0.69 4
10 SLIMY SCULPIN ADULT 1 8.40 0.00 1

:J 9 23%33 01 'JOLLY VARDEN PARR .. 5.27 1.37 ..
02 DOLLY VARDEN PARR 2 9.75 3.0lf 2
03 NO FISH 1 0
0 .. DOLLY VARDEN PAi'lR If 9.35 1.~6 4

~J
04 SLIMY SCULPD JUVE"ILE 1 5.70 D.GG 1
03 DOLLY VARDEN PBR 1 11.0(; o, GO 1
0& NO FISH 1 0« 07 SLIMY SCULPIN JUVENILE 1 5 • .30 0.00 1

'] 08 NO FISH 1 G

'.,
03 SLIMY SCULPIN JUVENILE 1 4.90 0.00 1
03 c;LI"1Y SCULP IN AJULT 1 11.30 a.co 1
10 NO FISH 1 0

'J

U . ~- _. -_. - ,- _.~ -

]
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TABLE 32-14. SUM~ARY OF RESULTS: "I I~~,J,j TRAP SM1P LE S

~t
JUNE. 1985

Lr::!IlGTH (01)

STATION DUE REPLICATE SPECIES LIFE STAGE NUMBER MEAN S.O. N

]r
------ ------ ------- ------------------------- -------- ---- -------- -------

10 220&33 01 DOLLY VARDEN PA~R 2 10.30 4. ,';8 z
02 DOllY VARDEN PA"R 14 13.50 1.'11 4rl' 05 DOLLY VARDEN PARR .3 9.50 2. GO .3J 014 NO FISH 1 0
05 JOLLY VARDEN PA~R 7 1Q.<;7 2.28 7

C 06 JOLl Y VARDEN PA~R ~ 9.81 1.60 B

}
05 THREE-SPBIE STICKLEBACK ADJL T 2 8.40 0.14 ;:
07 DOLLY VARDEN PBR 4 11.42 0.67 4
0:3 JOLLY VARDEN PA~R 1 1l.6CJ 0.00 1
03 DOLLY VARDEN PA~R 2 8.90 1. ;;8 2
10 DOLLY VARDEN PA~R 7 9.64 1.26 7

lJ 10 THREE-SPINE STICI(LEBACK ADULT 2 8.75 0.22 2

11 230695 01 NO FISH 1 G
C 02 THREE-SPBIE STIC<LEBACK AD JL T 1 8.30 0.00 1

'-}, 03 COHO SAL "ION PA~R 5 9.00 1.01 5
05 DO,LL Y VARDEN PA~R 1 10.80 0.80 1

L-J!i. J3 COHO SAL~ON PA~R 1 9.oG o, :;0 1
03 JOLLY VARDEN PARR 1 10.90 o.oc 1

rJ 03 THREE-SPINE STICKLEBACK PA~R 1 8.50 o • 00 1,.
6.20 0.00.. 03 COHO SAL"!O~ PARR 1 1

c_ 03 SLI"IY SCUL?I N PARR 1 2.60 O. GO 1
03 \lINE-SPINE STICKLEBACK JUV'ENILE 1 <;.30 o.OC 1

f; J3 THREE-SPI~E STICKLEBACK ADULT .3 8.33 0032 ;)

J. QI+ DOLLY VARDEN ADJLT 1 9.40 c.co 1
05 ,\10 FISH 1 0
06 "10 FISH 1 0
07 DOLLY VARDEN PARR 1 13.90 0.00 1

'1 07 DOLLY VARDEN JUVENILE 1 14.00 o, GO 1
i~ 08 ~O FISH 1 rv

..J ....
09 THREE-SPINE STICKLEBACK AJUL T 1 8.50 U.l 0

,--C
10 TRAP MISSI~G 0

:l_~
12 270533 01 TRAP BURIED 0

32 OOLLY VARDEN PA~R 1 7.70 O.GO 1
02 JOLLY VARDEN JUVENILE 2 11.90 1.27 2
03 TRAP BURIED 0

:1 04 COHO SALl10N PA~R 3 6.7S 1.47 3

.J 04 DOLLY VARDEN PA~R 1 10.20 0.00 1
04 COHO SAL"'O~ PBR 1 7.70 0.00 1

,JI{
04 DOLLY VARDEN PARR 1 10.10 o .00 1
04 COHO SAL~ON PARR .3 5.00 0.9& 3

,.1 04 DOLLY VARDEN JUVENILE 14 12.75 1.16 'I
04 THREE-SPINE STICKLEBACK ADJLT 1 8.60 0.00 1

( 05 DOLLY VARDEN PARR 1 10.30 o , CO 1

[1
05 THREE-SPINE STICKLEBACK ADJL T 1 8.50 0.00 1
05 SLIMY SCULPIN ADUL T 1 6.20 o , CO 1

l.J 06 DOLLY VARDEN PARR 1 10.80 C.OO 1
05 DOLLY VARDEN JUVENILE 1 12.40 0.00 1

~CJ
(

1 . - - - .- ... ~. __.".J._.,. ......._ ..._, ..._ .......,.._.r" _.~ -- ~.-'.• -"' ___ ., .
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TA3LE 82-4. SU~MARY OF RESULTS: ~INNOW TRAP SA~PLES

JUNE. 1983

Q

G
[,

o
1
1
o
1
1
a
o

o
G
o

1
o

o
o
c
c
~

o
1

1
1
1
o
i
c
1
1
1
1
1

1
o

1
o
1
1
4

2
3
1

O. co

S.D.

LENGTH ecI"

~EAN

4.10

5.10 0.00
7.70 0.00

12.20 o• GO
9.90 o.co

13.20 O. Q0

9 •.10 o.GO

12.00 0.00
13.80 0.00
10.85 1.4lf
10.45 o .92
9.40 1.15

13.80 0.00

9.90 O. CO
10.20 O.CO

'1.60 o.oe

4.70 O.Ou

9.30 0.00
11.50 o• 00
11.0 C 0.':;0
Q.80 O.GO

14.30 G.GO
i i v i s 1.20
5.90 0.00

o
1
1
1

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
2
1
1

1
1
1
1
1
1
1
lf
2
3
1

1
1
1
1
1
1
1

PA~R

ADULT

PA~R

PA~R

PARR

JUVENILE
PA~R

PBR
JUVENILE
JUVENILE
PA~R

JUVEIljILE
JUVENILE
ADULT

PARR
JUVE'lI LE
PA~R

PARR

LI=E STAGE NU~BER

.ADJL T
JUVE\jILE
PA~R

PA~R

PA~R

JUVENILE

REPLICATE SPECIES

270683 04 '10 FISH
05 '10 FISH
06 '10 FISH
il7 '10 FISH
as \j0 FISH
09 DOLLY VARDEN
10 NO FISH

220533 01 NO FISH
J2 JOLLY VAf?DE'I
03 ~o FISH
04 JOLLY VARDEN
05 NO FISH
0'; SLIMY SCULPDI
07 DOLLY VA~DEN

09 DOLLY VARDE:'>l
03 DOLLY VARDEN
10 DOLLY VARDEN
10 JOLLY VA RDEN

230683 01 DOLL Y VARDEN
01 DOLLY VARDE'l
a2 JOLLY VARDEN
05 NO FISH
O'i" COHO SAL'IO"l
05 NO FISH
OS DOLLY VARDEN
a6 DOLLY VA~DE\j

07 DOLLY VARDEN
iJB DOLLY VARDEN
08 DOLLY VARDEN
03 JOLLY VA~DEN

09 SLIMY SCULPIN
10 'olO FISH

3JO&33 01 '"A FISH
02 NO FISH
03 NO FISH
Olf DOLLY VARDEN
05 SLIMY SCULPI",
06 NO FISH
07 DOLLY VARDEN
08 DOLLY VARDEN
0':1 '10 FISH
10 NO FISH

3JJS33 01 TRAP MANGLED BY BE AR
02 NO FISH
03 '10 FISH
Oll '10 FISH

IS

18

17

15

1'1

STA rr os DUE

IE

J
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]
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<-_.

]

c ~ 1

(

]



TABLE 32-4. SJM~ARY OF RESULTS: MIN~Ow TRAP SAMPLES
JUNE, 1983

STATIO"l Do\Tt: LI~E STAGE \lUMBER

1
a
o
1
c'
a

7

0.00

0.00

PAGE

S.D.

~LENGTH <eM)

9.10 o.co 1
4.40 o.cc 1
8.02 0.lf9 4
8.50 (j.00 ?
7.99 O. ~9 20

0
3.CJO O.CO 1
8.13 0.~5 .3

11.12 2.32 4
3.90 0.00 1
7.82 c .50 5
9.a7 0.99 3
4.10 o.ro 1
8.14 o• 4-0 '?
7.00 0.00 1
8.35 0.92 2

10.60 o.SO 1
9.50 \}.ca 1
1i.10 o.co 1
8.00 o.co 1
4.90 0.00 1
8.08 0.32 e

10.35 1.06 2
13.00 o.co 1
8.50 O.CO 1

11.00 1.48 5
2.50 0.00 1

8.80 o• 00 1
4.80 0.72 .3
4.20 O. 00 1
9.90 O. GO 1
1+.23 0.77 7
B.60 0.00 1
4.30 o • 00 2
3.90 0.00 1
7.90 0.00 1
6.60 () • 00 1

0
0

4.20 o•a0 1
3.60 0.00 1

12.60

11.20

1
3
1
1
7
1
2
1
1
1
1
1
1
1

o
1
1
4
2

1
1
1
1
1
1

1
1
3
4
1
5
3
1
9
1
2
1
1
1
1
1
6
2
1
1
5
1

20

PA~R

PARR

ADJL T
PARR
PA~R

PARR
PARR
PARR
PARR
PA~R

ADJLT
ADULT

JUVE\lI!..E

JUVE'1I LE

Pl'\~R

PAiR
AJUL T
ADJLT
ADJLT
PA~R

JUVENILE
ADULT
PA~R

PA~R

A:)JLT
PA~R

PA~R

ADULT
ADJLT
ADA T
PA~R

PARR
PA~R

PA~R

PA~R

ADULT
PARR
JUVE'\ILE
ADULT
PA'U~

JUVENILE

~~PLICATE SPECIES

300533 05 DOLLY VARDE~

06 '10 FISH
01 '10 FISH
il3 DOLLY VARDEN
B NO FISH
10 NO FISH

130&33 01 TRAP BURIED
02 'JOLLY VARDEro.J
J2 SOC;(EYE SAL"lON
02 THREE-SPINE: STICKLE611CK
03 THREE-SPINE STICKLEBACK
04 THREE-SPINE STICKLEBACK
05 CHUM SAU10'J
05 \JI\lE-SPI\lE STICKLE8ACK
05 THREE-SPI~E STICKLEBACK
OG DOLLY VARDEN
06 CJHO SAL'1J'J
0& THREE-SPINE STIC'<LEBlICK
07 DOLLY VARDEN
'JT COHO SAL'IO\l
07 THREE-SPINE STICKLEBACK
07 SLIMY SCULPIN
07 THREE-SPINE STICKLEBACK
O<J JOLLY VlIRDE"~

03 TrlREE-SPINE STICr<LE3A:><
03 COHO SAL'IO'J
OS OOLLY VARDEN
OB CHUM SAL'10N
08 THREE-SPINE STICKLEBACK
03 DOLLY VARDEN
09 JOLLY VARDnJ
09 THREE-SPINE STICKLEBACK
10 DOLLY VARDEN
10 SLIMY SCULPIN

3J J 5 '33 s i SLIMY SCULPIN
02 COHO SALMON
02 SOCKEYE SALMON
03 DOLLY VARDEN
03 SOCKEYE SALMON
04 DOLLY VARDEN
04 SOCKEYE SAL'10N
04- COHO SALMO'4
04- SLIMY SCULPIN
05 SLIMY SCULPIN
05 NO FISH
07 ""0 FISH
Og SOCKEYE SALMON
08 COHO SAUIO'J

10

20

19

3/ 2/83

]
c
'-1
'-

]
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,J

TABLE B2-4. SUMMARY OF RESULTS: '1 I 'J'l:J 1/ TR AP SA~PLESe JUNE. 1983

~1
LE1.GTh (C!'!)

STATION DATE REPLICATE SPECIES LIFE STAGE NUMBER M(AN S. D. iii

------ ------ ------- ---------------- -------- ---- ------- --------
[J 20 300683 08 SLIMY SCULPIN AJ:.JL T 1 8.20 0.00 1

B ~O FISH 1 II
10 NO FISH 1 0

,J 21 3i.J 06'33 01 NO FISH 1 0
02 NO FISH 1 0
03 NO FISH 1 G
04 \10 FISH 1 0

] 05 COHO SAL~O\l PA~R 5 3.66 0.14 5
06 NO FISH 1 0
07 '10 FISH 1 a

r: 09 DOLLY VARDE~ JUVENILE 2 12.90 2.26 :2

[J 09 DOLLY VARDEN JUVENILE 3 13.40 2.14 3
10 DOLLY VARDEN PARR 1 9.90 0.00 1

C 22 010733 01 \10 FISH 1 0

'1 02 \10 FISH 1 C
03 DOLLY VARDEI\I PARR 1 4.00 0.00 1
04 JOllY VARDEN PARR 1 3.80 O. GO 1
05 ~O FISH 1 0

~J
O~ TRAP OUT OF WATER 0
07 NO FISH 1 0
03 NO FISH 1 o
09 \10 FISH 1 C

C- 10 \10 FISH 1 (I

] 23 010733 01 \10 FISH 1 0
02 DOLLY VARDEN PA~R 1 11.90 0.00 1
02 DOLLY VARDEN JUVENILE 1 13.50 O.GO 1

'---1 03 ~O FISH 1 a, C 04 DOLLY VARDEN PARR 1 7.80 0.00 1
,,_J 05 DOllY VARDEN PARR 2 J.45 0.22 2

06 \10 FISH 1 0
( 07 ,\10 FISH 1 0

--1 09 \10 FISH' 1 0
09 DOLLY VARDEN JUVENILE 1 13.20 0.00 1'-, 10 DOLLY VARDEN PARR 1 9.50 0.00 1

'1 24 02073 3 01 NO FISH 1 a
02 NO FISH 1 0
03 \10 FISH 1 0

'1
0.. \10 FISH 1 0
05 NO FISH 1 a
0& '10 FISH 1 0
07 '10 FISH 1 a

~. 08 DOLLY VARDEN JUVENILE 1 10.80 0.00 1
09 NO FISH 1 0

'1 10 NO FISH 1 0

40 2;0693 01 DOllY VARDEN PARR 1 6.10 o.00 1

r'j
1--_-

(

]
-- ..... - _. _... --- - .. - ~~ ~ ." .. ,~ - "_..".. , ......... 4' 6. __ ' ... _ •

]
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'] al 2/83 PAGE

TABLE 82-~. SJ~"'ARY fJF RESULTS: "I~~DW TR AP SA!o\PLES

~J
JUNE, 1993

LENGTH (CM)

R~PLICATE SPECIES LIFE STAGE NUM'I:!ER MEAN S.D.,- STATIO"J DAE N

------- ------ --------- ------------------------- ---------- ------ ------- --------
~] ~o 2;0683 01 THREE-SPINE STICKLEBACK ADULT ~ 8~5 0.10 4

02 \10 FISH 1 0
03 ClOLLY VARDEN PHR 1 11.30 O.GO 1

-J 03 ~OLLY VARDEN JUVE'HLE 1 12.20 0.00 ,...
01+ GOLLY VARDEN JUVEIHLE 4 12.67 G. !(O ..
01+ THREE-SPINE STICKLEBACK ADULT 1 8.70 o, GO 1
OS DOLLY VARDEN PA~R 3 7.8.3 1.77 :3
05 JOLLY VARDEN JUVENILE 7 12.6'1 1.'j0 7

] 05 THREE-SPI"lE STICKLE3ACK JUVENILE 1 9.00 0.00 1
OS THREE-SPI~E STIC<LE3AC< ADUL T 11 90.32 0.17 11
05 \Il~E-SPI\lE STICKLEBACK ADULT 1 5.20 O. CO 1
OS THREE-SPINE STICKLE:3ACK ADULT 1 8.70 C. CO 1

;'] 05 DOLLY VARDE~j PA~R 2 9.20 0.14 ;:
05 DOLLY VARDEN JUHNI LE 2 13.90 1.70 2

'- H JOLLY VARDEi'J PHR 2 7.50 1.13 C( OJ '10 FISH 1 C

J
0'3 DOLLY VARDEN PARR 1 5.10 0.00 1
09 DOLLY VARDEN JUVENILE 1 13.10 0.00 1
09 SLIMY SCUL?IN AD UL T 1 7.90 o.oa 1
OJ THREE-SP UJE STICI(LE8ACK ADULT 1 7.80 O. GO 1

]
10 DOLLY VARDE\j PARR 1 7.60 G. CO 1

~1 230!d3 01 \0 FISH 1 C

f'
02 NO FISH 1 C
03 JOLLY VARDEN PARR 1 7.40 O. c; C 1

~l 03 JOLLY VARDEN JUVENI LE 2 13. ~ 'J G.14 ;:
O~ SLI~ Y SCULPIN JUVE~IlE 1 fi.70 0.00 1

c_ OS DOLLY VARDEN PARR 1 7.70 o.oe 1
as SLH'Y SCULPI~ ADJL T 2 8.70 1.27 .,

c:

'-1 05 OHO SAL "1u~ PARR 2 4.50 0.42 2

,-
05 DOLLY VARDEN PARR 2 8.05 1.77 l'
05 ::OHO SAL"lON PARR 3 5.80 1. fl ?

(
07 DOLLY VARDEN JUl/ErHLE 1 14.10 O. co
OS COHO SAL "ION PARR 1 3.70 O.CO

;'-l 09 JOLLY VAROE,'1 PARR 2 9.10 1. :'6 2
09 DOLLY VAR!)EN JL!VENILE 2 12.05 0.22 2l-.: 10 NO FISH 1 C

,J 42 250533 01 CHINOOK SALMON PARR 4 S.05 1.26 4
01 COHO SAL"'ON PARR 1 7.70 o, 00 1
01 CHII\IOOK SALMON PARR 3 ~.40 0.40 3

~J
01 THREE-SPINE STICKLEBACK ADULT 1 9.10 0.00 1
01 'lINE-SPINE STlCKLEtlA:K ADULT 1 ~.70 0.00 1
02 CHINOOK SALMON pARR 1 4.70 0.00 1
02 SLPlY SCUV IN ADULT 1 5.50 O.CO 1• 03 COHO SAU"()~ PARR 1 &.70 0.00 1
03 DOLLY VARDEN PARR 1 7.90 o, GO ,

"] 03 CHINOOK SALMON PAR::t 1 4.40 o.GO 1
03 COHO SALMON PARR 2 6.95 0.:'0 2
03 CHINOOK SALMON PARR 10 4.39 0.44 1 G

'Jl_

J
']



]

]
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Jr 8/ 2/83 PAGE 10

TABLE B2-1I. SU~"1ARY OF RESULTS: .'lINNJII TR AP SAlIPLES

~r
JUNE, 1983

LENGTH (CI' )

~.
STATIO~ DHE REPLICATE SPECIES LIFE STAGE NUM6ER MEAN S. [;. N

------ ------ ------- ------------------------- ---------- ------ ------- -------
]t 1+2 2506'33 011 CHINOOK SAL140N PARR .3 4.03 o• 28 3

011 SLIMY SCULiJIN JUVENILE 3 5.6,5 o, :'9 3
05 CHINOOK SALMON PA~R 10 8.15 2. 'Ie, 1{)

1 05 'HNE-SPINE STICKLEBACK JUlfENILE 2 1+.20 0.71 2
05 NINE-SPI"JE STI CK LEBACK ADJL T 'I 5.47 1.02 'I
05 CHINOOK SALMON PA~R 21 '1.'16 0.71 21• 05 'JI'IE-SPI"JE STICKLEBACK ADULT 6 5.25 1.32 I;

;J
07 '10 FISH 1 G
08 CHINOOK SALMON PARR 12 4.42 1. os 12
08 HNE-SPI'lE STICKLEBACK ADUL T 1 7.50 O. CO 1
03 COHO SAU10~ PARR 1 9.50 0.00 1
03 CHINOOK SAL'10N PHR 5 4.02 O.~7 c;

[J 10 CHINOOK SAL~ ON PHR 5 6.56 3.10 5
10 DOLLY VARDEN PARR 1 11.20 0.00 1
10 CHINOOK SAL~ON PARR 1 4.20 o• 00 . 1• 10 aOLLY VARDEN JUVENILE 4 11.65 2.42 'I

] 1+3 270683 01 COHO SAL"IJ',I PARR 1 9.30 C.OO 1
oi CHINOOK SAL~ON PARR 1 4.20 0.00 1
01 DOLLY VARDEN JUVENILE 1 13.70 0.00 1

~!
02 JOLLY VARDEN PARR 1 9.70 o, co 1
02 DOLLY VARDEN JUVENIi..E 2 12.90 0.28 2
03 CHINOOK SAL~ON PARR II 4.52 0.35 "03 SLIMY SCULP IN JUVENIL.E 2 3.05 0.10 2• 0'1 SLI ~Y SCULPIN JUVE''II L.E 1 6.60 C • CO 1

] 05 JJLLY VARDEN PARR 3 9.1:.0 2.77 3
06 JOLLY VA~DEN PARR 2 8.35 0.10 2
07 DOLLY VA~DEN PARR 1 10.60 C.OO 1
07 JOLLY VARDEN JUV::NILE 1 14.10 0.00 1

~J
DB DOLLY VARDEN PIl,~R 2 8.90 0.65 2.
0;1 '10 FISH 1 0
10 \10 FISH 1 C

:1 114 230633 01 CHINOOK SALMON PARR 5 11.0& 0.40 s
02 CHINOOK SALMON PARR 5 3.70 0.56 ":
02 'H'JE-SPI'JE STICKLEBACl( ADULT 3 5.87 0.24 3L. 03 CHINOOK SALMON PA~R 5 3.8'l 0.33 5
::l'I CHINOOK SALMON PARR 2 4.15 0.64 2

-1 05 COHO SAU~O~ PAiRR 1 10.50 0.00 1
05 CHINOOK SALMON PA~R 12 4.00 0.49 12eJ 05 SLIMY SCULPIN ADULT 1 6.90 0.00 1
OS COHO SALMO'I PARR 1 7.10 0.00 1

[1
06 CHINOOK SALMON PARR 2 4.05 0.22 2
07 NO FISH 1 a
08 CHINOOK SALMON PARR 3 3.87 0.60 3• 09 NO FISH 1 0

]
10 DOLLY VARDEN JUVENILE 1 10.80 0.00 1

liS 2J0533 01 '!II'lE-SPI"lE STICKLEBACK JUHNILE II 2.65 0.14 4
01 NINE-SPINE STICKLEBACK ADULT 3 4.73 0.95 3

c'l
,J

] . ...... ".."".......",..--_.~- ..,~.. -.~"..

J



TA8LE 92-~. SUMMARY OF RESULTS: ~I~NO~ TRAP SA~PLES

JUNE. 1993

8/ 2/93

!J

1
1
2
1
1
1
4
4
f

:3
1
D

1

o
1
1
o
1

1
11

1
1
8
1
1
4
2
8
1
2
1

1
40

C
4

11

3­
12
12

a
o

0.00
0.88

0.72

S.u.

1.21
0.30
0.'17

LENGTH (CM)

PAGE

F..85

MEAN

5.80
5.5R

5.80
4.90
5.21

10.00 0.00
11.90 O. GO

9.70 0.00
12.56 0.83
9.10 1.70
8.95 1.35
'?70 O. GO
8.37 0.71
9.70 0.(;0

3.50 o• 00
B.20 0.00
5.90 D.lt2
7.70 0.00
7.70 o, co

10.7G O.Ou
9.00 o, 5~
9.22 2.21
5.45 1 • 1Cl
8.80 o.co
8.37 0.57
9.00 0.00
4.5g 0.51
8.30 0.00
9.10 0.00
5.05 1.10
7.50 o, CO
8.20 0.00
4.32 0.45
5.55 2019
4.35 0.47
3.80 O. co
3.'35 O. ':,2
4.10 0.00

1

1
1
1

12
12

1
1
1
1

'+0
1
4

ADUlT
ADJL T

ADULT
ADUL T
ADULT

PARR 1
JUVE~ILE 5
PARR 2
PARR 2
PARR 1
JUi~~I~E 3
ADJL T 1

1

PARR

PAH
JUVENILE

LIFE STAGE NUM&E~

PAR R 1
ADULT 1
JUVENILE 2
ADJL T 1
PARR 1
JUiENILE 1
ADULT 4
PARR 4
PARR 5
ADUL T 1
PARR 3
PA~R 1
PA ~ R 11
ADJLT 1
PARR 1
PBR 8
ADJL T 1
ADJLT 1
PA~R 4
PA~R 2
PA~R 8
PARR 1
PARR 2
PA~R 1

REPLICATE SPECIES

2,0593 02 ~INE-SPINE STICKLEBACK
03 'H ~E -SPI .... E STICKLEBACK
04 \lINE-SPI\lE STICKLEBAC<
05 \10 FISH
OS NO FISH
37 NO FISH
09 THREE-SPINE STICKLEBACK
08 \lINE-SPINE STI CK LE BACK
03 \10 FISH
10 COHO SAL"IO\l

2,0533 03 \10 FISH

230&33 01 NO FISH
02 DOLLY VARDEN
02 DOLLY VARDEN
03 \10 FiSH
O~ DOLLY VARDEN
O~ JOLLY VARDEN
05 DOLLY VA~DEN

05 DOLLY VARDEN
07 DOLLY VA~DEN

09 JOLLY VARDEN
09 SLIMY SCULPIN
10 '10 FISH

22053.3 01 COHO SALMON
02 SLIMY SCULPIN
03 SLIMY SCUL:)IN
03 SLIMY SCUL?I\I
Olf DOLLY VARDEN
Oil DOLLY VARDEN
Olf SLIMY SCULPIN
05 DOLLY VARDEN
05 COHO SAL''''ON
05 THREE-SPINE STICKLE3ACK
05 COHO SAL'10N
0& JOLLY VARDEN
06 COHO SAL'lO\l
as THREE-SPINE STICKLEBACK
07 DOLLY VARDEN
07 COHO SAL~ON

07 THREE-SPINE STICKLEBACK
07 SLIMY SCULPIN
08 COHO SALMO'li
08 JOLLY VARDE\!
09 COHO SAL"!::lN
08 DOLlYVA~DEN

as COHO SAL "ION
03 DOLLY VARDEN

6A

6.\

16A

STATION DUE

•]
]

~J•

]
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1
II 3/ 2/83 Pl.. GE 12.. TABLE 82-'+. SUM71ARY OF RESULTS: '1IN~OIJ TRAP SAM P LE S

~ 1
JUNE. 1933

LENGTH (Cln., STATION QUE REPLICATE SPECIES LIFE STAGE NUMBER MEAN S.D. N

]
------ --_._-- -----.- ------------------------- ---------- ------ -------- -------

16A 220(,:n 08 COHO SALMO~ PARR (, 3.83 0.49 b
08 '1INE-SPBE STI CK LEBA:,c: PA~R 1 4.50 O.CO 1
OB COHO SAL'10~ PARR 1 4.3D 0.00 1

J 08 THREE-SPINE STICKLEBACI( A:JJLT 1 Ih30 0.00 1
Og SLIMY SCULPl'l ADJLT '5 8.68 1.18 5
Og THREE-SPINE STlCKLEBACI( ADJLT 2 8.1+0 a • 14 2• 03 COHO SALMON PARR 3 5.23 0."0 3

LJ
03 SLIMY SCULPIN JUVENILE 2 7.1+5 0.22 2
10 COHO SAUIO"I PARR 10 4.72 0.51 1G
10 SLIMY SCULPIN ADULT 1 7.10 0.00 1

170 230693 01 TR AP OUT OF wATER 0

J 02 \10 FISH 1 a
03 SLIMY SCULPIN ADUL T 1 9.30 0.00 1
Olf NO FISH 1 0• 05 JOLLY VARDEN PARR 1 8.1+0 D.OO 1

J 05 DOLLY VARO::N JUvENILE 3 11.1+.0 2010 3
06 DOLLY VARDEN JUvENILE 1 10.50 0.00 1
07 DOLLY VARDEN PA~R 1 9.7D o, 00 1
07 DOLLY VARDEN JUVE'IIILE 2 13.70 2.40 2

]
08 NO FISH 1 i,.'

03 DOLLY VARDEN PA~R 2 10.80 0.57 2
03 DOLLY VARDEN JUvENILE 3 12.63 1.66 3
10 NO FISt-! 1 ')

e

J 19A 0107:13 01 TRAP OUT 0'" \lATER G
02 DOLLY VARDEN PARR 2 R.BO 1 • ,,1+ 2
03 '10 FISH 1 G
04 DOLLY VARDEN PARR 1 7.20 0.00 1

U
H DOLLY VARDEN JUVENILE :3 11.10 0.79 3
il5 DOLLY VARDEN PARR 1 10.30 o • 00 1
JE, DOLLY VARDEN PARR 1 10.90 0.00 1
07 DOLLy VARDEN PARR 2 10.95 0.10 2

~J
G'3 TRAP OUT OF '.lATER 0
10 '10 FISH 1 C

I_• 19A 010793 01 DOLLY VARDEN PARR 2 6.50 il.29 2
02 SLIMY SCULPIN ADULT 1 8.10 O.GO

r J
t.

03 TR AP OUT OF WATER 0
04 NO FISH 1 0
05 NO FISH 1 0
OS ~O FISH 1 0

~l 07 DOLLY VARDEN PARR 5 8.32 1. P'S -
08 NO FISH 1 G

L.J 09 NO FISH 1 0• 10 "l0 FISH 1 0

iJ 'fDA 2S06B3 01 DOLLY VARDE'" JUVENILE 2 14.55 O. S'+ 2
02 OOLLY VARDEN PARR 2 9.55 j.22 2
02 DOLLY VARDEN JUvENILE 5 12.0b 1.31 5

fJ
(

J --- ~•._, - .0 _•. '_ ..•••.• _ "0"'" '~

]
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T~aLE 82-4. SJMMARY OF RESULTS: ~I~NJ. TRAP SA~PLES

JUNE. 1983

REPLICATE SPECIES LIFE STAGE NUMBER

PAGE

LENGTH (CM)

MEAN S.D.

13

)

'f
C

J-
J
e

J

lJ

J

'+OA

41A

'+2A

'+3A

2,,0633 03
03
04
05
05
05
07
08
08
08
09
J9
10

2110633 01
02
03
0'+
05
06
07
03
03
10

2110633 01
02
03
0'+
0'+
05
06
06
07
07
08
03
10
10
10
10
10
10
10
ll}

10
10
10

270633 01

COHO SALMON
JOLLY VARDEN
\10 FISH
DOLLY VARDEN
DOLLY VARDEN
\10 FISH
JOLLY VARDEN
DOLLY VARDEN
DOLLY VARDEN
SLIMY SCULPIN
JOLLY VARDEN
CHINOOK SALMON
NO FISH

NO FISH
~O FISH
\10 FISH
\10 FISH
\10 FISH
TRAP OUT OF ~ATER

\10 FISH
\i0 FISH
DOLLY VARDEN
\i0 FISH

\10 FISH
JOLLY VARDEN
\10 FISH
CHINOOK SALMON
DOLLY VARDEN
DOLLY VARDEN
COHO SALMON
JOLLY VARDEN
JOLLY VARDEN
CHINOOK SAL'10N
TRAP OUT OF ~ATER

CHINOOK SALMON
CHINOOK SALMON
DOLLY VARDEN
CHINOOK SALMON
DOLLY VARDEN
CHINOOK SALMON
JOLLY VARDEN
CHINOOK SALMON
!JOLLY VARDEN
CHINOOK SALMON
DOLLY VARDEN
CHINOOK SALMON

CHINOOK SALMON

PARR
PARR

PARR
JU~ENILE

JU~ENILE

PARR
JUVENILE
ADuLT
P~RR

PARR

PARR

PARR

PARR
PARR
PA,RR
PARR
JUIIENILE
PARR
?ARR

PARR
pnR
PARR
PARR
PARR
PARR
PARR
PARR
PARR
PARR
PARR
PARR

PARR

2
1
1
2
1
1
1
2
2
1
.3
1
1

1
1
1
1
1
o
1
1
2
1

1
1
1
1
1
2
1
1
1
1
C
1
6
1
'+
2
5
1
8
1
3
2
7

37

3.30
3.30

8.35
12.00

13.80
1l.85

11.20
8.50
6.43
3.90

6.15

7.10

3.50
4.00
7.45
9.90

11.70
7.90
3.90

3.80
5.00
4.30
4. IH

3.95
3.88
3.30
3.85
3.90
3.73
4.15
3.61

0.28
0.00

2.05
o, r: c

0.00
o.92
1.27
0.00
o, xo
O.OC

o. b4

o.co

O. GO
0.(;0
0.92
0.00
0.00
0.00
o• 00

0.00
1.66
0.00
1.29
0.78
G.26
0.00
0.46
0.00
o, !+~

0.22
0.3 0

0.57

2
1
o
2
1
C
1
2
2
1

1
o

o
I]

o
G
c

o
G
2
o

G
1
C
1
1
2
1
1
1
1

1
6
1
4
2
5
1
3
1

2
7

37



]

J

270(,33 02 CHINOOK SAU10N PARR '75 4.50 o, 't8 9':4
02 ~I~E-SPI~E STICKLEBA:K A~UL T 1 7.00 0.00 1
05 COHO SAL~O~ PARR 1 11.20 O.GO 1
04 CHH~OOK SALMON PUR 3 3.67 0.45 3
05 ~O FISH 1 0
as COHO SALMON PARR 2 3.&0 o. '79 2
07 ~O FISH 1 0
09 SLIMY SCULP I"I ADJLT 1 9.00 o, (' o 1
03 SLIMY SCULPI~ ADUL T 1 10.30 o.co 1
10 CHINOOK SALMON PARR 7 3.67 O.5C 7

230693 01 ~O FISH 1 a
02 CHINOOK SALMON PA~R 13 3.fl8 0.E9 13
02 SLIMY SCULPIN AJ:JLT 1 8.60 o, aa 1
D3 NO FISH 1 C'
04 CHINOOK SALMON PARR 3 4.47 0.42 .

oj

0'1" SLIMY SCULPIN Al)JLT 1 8.30 c.oo 1
05 CHINOOK SALMON PARR 1 4.70 o.co 1
05 JOLLY VARDE'I JUI/E~I LE 1 14. CO c, oa 1
0:' \10 FISH 1 C
07 CHINOOK SALMON PARR 3 4.53 o, &4 3
07 SLIMY SCULPI~ ADJLT 1 9.50 0.00 1
09 CHINOOK SALMON PARR 16 3.72 0.47 16
as \lINE-SPINE STICKLEBACK PARR 1 '1".50 c.OO 1
as CHl'JOOK SALMON PARR 17 3.40 O. ?E 17
09 ,\;I'lE-SPINE STICKLEBACK ADJLT 1 6.30 a•co 1
09 SLIMY SCULPIN ADULT 1 7.70 o, 00 1
10 TRAP MISSI\lG 'J

2301033 01 JOLLY VARO.E~ P4~R ~~ 9.50 2.62 3
02 :JOLLY VARDEN PA~R 2 9.65 0.22 ?
03 NO FISH 1 C
04 SLIMY SCULPIN AOUL T 1 6.30 o.ro
05 JOLLY VARDEN P4~R 3 7.2.3 O.Ltg .5
06 DOLLY VARDEN PARR 2 A..15 0010 2
07 D::>LLY VARDt:~ PA~R 1 6.90 G. 00
09 SLI~Y SCUL;lIN JUVENILE 2 5.50 0.28 2
03 DOLLY VARDEN PHR 1 8.40 0.00 1
10 SLIMY SCULPIN JU~ENILE 1 &.80 0.00 1

]
e
l..
J 11.5

14

S.D.

PAGE

LEe/GTH (C1~)

MEANLIFE STAGE ~UMbER

TABLE 92-4. SJM~ARY OF RESULTS: ~INNOw TRAP St~PLES

JUNE, 1933

REPLICATE SPECIES

44A

31 2/83

43A

STATION !HE

J

J
~J

•

J
e
]

J
']

J
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r-1
TABLE S2-5. SU:-IMflRY OF RESUL TS: EL::CTROFISHING SAf'PLES

JUNE, 1983
LENGTH (C M)

't STATIO"4 JAT::: REPLIC4 TE SPECIES LIFE ST4GE 'lUMBER t1EAN S.D. ~:

J- ------- ------ -------- ------------------------- ---------- ------ ------ --------
1 230693 01 SOCKEYE SAL"ION PflRR 1 4.90 0.00 1

01 CHUM SAL "13 ~ PA~R 1 5.00 C. CO 1

~J
01 COHO SAL'10~ PAH 1 4.60 D.CO 1
ill SOCKEYE SAL"'O~ PA~R (, 4.55 0.'55 5
01 DOLLY VARDEN JUVENILE 1 14.2 C O.CO 1
02 SOCKEYE SALMON PHR 2 4.90 () • Zoe 2

( 02 COHO SAL"'O'V PARR 1 4.118 O.GO 1

'1
02 SOCKEYE SALMON P.HR 1 5.00 O.CO 1
02 :OHO SflL"'O~ PA~R 1 4.2C O. CO 1

i.~
02 SO.CKEYE SAL'lON P~~R 2 4.30 C.71 2
02 COHO SAL"IO~ PAH 1 4.e.0 C.CO 1
03 \10 FISH 1 G

J ~ 3QOS33 oi ROUND wHITE FISH PA~R 1 7.60 0.00 1r-

01 :HUM SAL..,ON PA~R 3 5.33 0.22 :3
01 COHO SAL"IO~ PA"R 1 4.30 O. J 0 1

] 01 SOCKEYE SALMON PARR 2 4.45 0.22 2
01 ROUND WHITE FISH JUVENILE 1 11.20 G.OO 1
01 JOLLY VARDEN JUVE"IILE 1 11.5C G• GO 1
01 ROU,~D IoiHITE FISH JUVENILE 1 11.7C 0.00 1

]
01 SLIMY SCJL?I ... AJJLT 1 7.20 C. J 0 1
32 JOLLY VAR DE~~ PAH 2 3.70 0.99 2
1)2 CHUM SAL'lOiIJ PAH 1 4.30 O.CO 1
02 CHPWOK SAL'ION PARR 1 4.30 G.GO 1

( 02 CHUM SAL."lON PARR 1 S.lG C.SO 1

] 02 ROU"JD iJHITE FISH JUV[!IlILE " 12.55 u. 18- ?
02 JOLLY VARDEN JUVE~ILE 1 12.60 C. ::;0 1
02 ~OU\ID WHITE FISH JUVE::-JILE 1 2.70 C. GO 1
02 SLIMY SCUL;:)1"1 JU 'IE ~II LE 1 5.00 o• uO

] 02 SLI'1Y SCULPI!Ij AJJLT 2 b.85 G.22 2
03 NO FISH 1 C

3 300633 01 DOLLY VARDEN PAH 1 12.20 0.00 1

ij 01 COHO SAL-'O\l PARR 1 7.10 0.00 1
01 CHUM SAL'10N PARR 1 3.RO G.ce 1
01 JOLLY VARDEN JUVENILE 1 12.80 oe1;"C 1
01 ROUND WHITE FISfi JUVE~ILE 2 9.30 2.83 2
01 SLIMY SCJLOIN JUVENILE 3 5.20 0.36 ::,

'1 01 SLIMY SCJL;lIN A:lLlL T 1 7.60 c.oe 1i I

U 02 ,\10 FISH 1 0
iJ3 DOLLY VARDEN PA~R 1 8.30 0.00 1
03 CHUM SAlro10N PARR 3 3.87 0.14 3

0 03 DOLLY VARDEN JUVENILE 1 11. 5~ c.oo 1
03 SLIMY SCULPIN ADJL T 2 8.25 0.10 2

• 4 0307'3.3 01 COHO SAL"lO'l POR 1 4.60 o.co 1

:] 01 CHUM SAL'10\1 PARR 4 4.50 G.62 it
01 ROUND WHITE FISH PA"R 1 8.00 o, L 0 1
01 CHUM SAL..,O\l PARR 1 4.60 a.:J 0 1
01 JOLLY VARDEN PtlR R 2 4.10 0.00 2

C'l
u
(

J - - - -. --. ------

'J



J
l

030733 01 COHO SALl10N PAQR 1 4.40 o, 00
01 CHUM SAL~O~ PA~R 4 5.00 0.10
01 ROUND WHITE FISH JUVENILE 2 7.60 0.71
01 SLIMY SCUL?IN A;JUL T 1 11.50 0.00
02 COHO SAlMO-' PAU 3 8.73 2. E8
02 DOLLY VARDE" PAH 1 Q.6C o.ce
02 CHUM SAL'lON PUR 1 5.10 O. CC
02 COHO SAUolON PHR 1 2.30 0.00
03 COHO SAUolO'4 PARR 1 4.20 0.00
03 SLIMY SCULPIN JU'w'ENIlE 1 4.10 o.co

01+0783 01 COHO SAL'10N PARR 1 4.80 O. CO
01 SLIMY SCUl~IN PO\RR 1 4.60 o• CO
01 COHO SAUolO'4 PARR 4 4.45 0.33
02 COHO SAl~ON PARR 3 4.60 0.26
02 CHUM SAL"ION PA~R 1 4.3G O. GO
02 COHO SAL:-ION PARR 1 4.ltO O. GO
02 CHUM SAL·"10N PARR 1 4.90 0.00
02 COHO SAL"ION PAU 4 5.10 0.74
03 CHUM SAL"10N PARR 1 4.30 O. GO
03 COHO SAL "'JIJ PUR 1 3.70 o, ;:0
03 CHUM SAL'10N PARR 7 4.1'1- 0.42

0301'33 01 COHO SAL."10N PARR 1 3.40 O.CO
02 COHO SAL..,ON PARR 1 4.3:J c.co
02 OOLLY VAf\DEN PARR 1 a.50 o, CO
J3 COHO SAL"l0N P.!.RR 2 4.05 0.36

01+0733 01 JOLLY VARDEN PARR 3 11.03 0039
01 DOLLY VARDEN JUVENILE 1 14.80 o, aa
01 SLIMY SCUL?I~ J';Y'E~IL.E 2 5.65 0.10
02 CHUM SAL'10~ P~RR 1 4.20 O.CO
03 \10 FISH 1

O~O733 01 ~OLLY VARDEN PARR 1 9.20 0.00
01 COHO SAU'O~ PARR 1 4.70 (I.Ge
01 SLIMY SCULPIN JUVENILE 1 5.60 0.00
02 DOLLY VARDE~ PARR 3 6.07 1.44
03 JOLLY VARDE~ PARR 4 7.35 0.h7
03 SLIMY SCUL?IN JUVENILE 1 5.00 0.00

230633 01 DOLLY VARDEN PARR 5 7.6i) 1.98
01 SLIMY SCULPIN JUVDII LE 1 4.40 O.CO
01 SLIMY SCULPIN AJULT 1 7.40 0.00
02 NO FISH 1
03 DOLLY VARDEN PARR 2 8.65 0.&4
03 COHO SAU014 PARR 1 6.90 O. 00
03 DOLLY VARDEN PARR 5 5.96 1.73
03 SLIMY SCUl?IN JUVDH lE 2 5.05 0.10

PAGE

2

1
5

z

2

1
o

3
1

5
1
1
o

2

1
1
1

2

1
1
1
3
4
1

1
4
2
1
3
1
1
1
1
1

1
1
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3
1
1
1
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1
1
7
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MEANLIFE STAGE ~UMBER

TABLE 82-5. SUMMARY OF RESULTS:ELECTROFISHING SA~PLES

JUNE. 1983

--------- ------------------------- ---------- ------ -------- --------
REPLICATE SPECIES
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5
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STATION DUE
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TABLE 82-5. SU~MARY OF RESULTS: ELECTRJFISHING SA~PLES

JUNE, 1983

] 9/ 2/83

'1
L(" STATIGN ovrr

7

3

1
1
3
4
1
1

3

a

1

2
7
2
1

1
1
1
1
1

3

1
1

2
2
2
2
2
c

2
1
1
1
1

1
2

11
1
1
1

0.6'1
2. G5
0.1'1
2.48
0.23

LENGTH (CM)

MEAN S.D.

3.45 0.10
3.20 o, GO
7.80 0.00
4.10 0.00
4.50 G.OO
9.80 1.101
3.90 o.co
4.30 0.00
4.53 1.51
8.70 o• CO
8.65 0.~6

4.20 0.10
5.50 c.oo
4.97 1.03
3.80 O. GQ
5.00 o.co
5.17 0.20
5.65 2.32
4.80 o.co
3.40 O.CO
':'.111 1.<:;3
5.06 0.47
8.30 0.00
3.50 c, co
4.ao o, GO
3.72 G.33
4.10 0.00
1I.40 0.00
'1.10 o.co
3.30 0.00
1I.50 0.00

8.27 1.32
12.73 1.29
7.80 0.71
9.6·3 3.to7

10.10 5.52
8.30 o.co
5.40 0.28
8.95 0.92

1
1
1
1
1

5

2
1
1
1
1
3
1
1
3
1
2

1

7
3
2
7
2
1
2
2

2 3.95
2 ~.75

2 4.20
2 6.55
2 3.70
1

3
1
3
1
1
3
4

1
1
5

11
1
1
1

PA'lR
PA~R

PA~R

PA'lR
PA'lR
PARR
PA'lR
PARR
JUVENILE
PHR
PA'lR
ADULT
PARR
PARR
PARR
PHR
PA~R

PA~R

PARR
PARR

LIFE STAGE NUMEER

PARR
JUVENILE
ADULT
PAa
JUVENILE
ADJL T
PARR
PARR

PA .~R

PA.~R

PA~R

JUVENILE
PARR

PA.RR
JUVENILE
ADJLT
PAH
JUVENILE
ADULT
PARR
PARR
JUVENILE
ADULT
AJJLT

--------- -------------------------
REPLICATE SPECIES

O!J 0 733 01 CHINOOK SAL"lON
01 DOLLY VARDEN
Jl CHINOOK SALMON
H SLIMY SCULP IN
02 CHI,~OOK SALMON
03 :\10 FISH

2306'33 01 '10 FISH

0'+0133 01 DOLLY VARDEN
01 SLI14Y SCULPIN
01 SLIlolY SCULPIII4
02 COHO SAUlO'I
02 SLIMY SCULPIN
02 SLIMY SCULPIN
03 DOLLY VARDE"I
03 SOCKEYE SALMON
03 SLIMY SCULPIN
03 PYGMY WHI TE FISH
03 SLIMY SCULPIN

0'+0733 01 DOLLY VARDEN
01 COHO SAL~ON

01 DOLLY VARDEN
01 COHO SAL'lO"l
01 fJOLLY VAHiJEN
01 COHO SAL'IO"
oi DOLLY VARDEN
oi COHO SAL "ION
01 SLIMY SCJLPIN
02 DOLLY VARDEN
02 COHO SAL'10N
02 SLI!'1Y SCULPIN
03 DOLLY VBDEN
03 CHUM SAL'lON
03 JOLLY VARDEN
03 COHO SAUIO'l
03 CHUM SAU10'l
03 DOLLY VARDEN
as COHO SAL"ION
03 DOLLY VARDEN

n0733 01 DOLLY VARDEN
01 DOLLY VARDEN
01 SLIMY SCULPIN
02 DOLLY VARDEN
02 DOLLY VARDt:N
02 SLIMY SCULPI1I/
03 CHINOOK SALMON
03 DOLLY VARDEN

45

44

6A

16 A

170

]
(

]

]
€

]

]

]

J
~..

'j
,-.J



TABLE B2-5. SU~~ARY OF RESULTS: EL~CTRaFISHING SA~PLES

JU\JE. 1983

~J
•l

8/ 2/83

STATION DUE REPLICATE SPECIES LIFE STAGE NUMBER

PAGE

LENGTH (CM)

MEA~ S.D.

Jl
,-r
'-c

~J

1•
]t

]
•
J

J
]

]
(

]

]

170

13 A

19A

40A

42 A

43A

020733 03 ROUND IJHI TE FI SH
03 SLI"IY SC\JLoI"I
03 SLIMY SCUL?I~

010733 01 NO FISH
02 JOLLY VARDEN
03 NO FISH

010733 01 DOLLY VARDE,'./
01 SLI~Y SCULPIN
01 <;LIMY SCULoIN
02 './0 FISH
03 DOLLY VARDEN

030733 01 NO FISH
02 NO FISH
03 OOLLY VARDEN

030733 01 DOLLY VARDEN
02 DOLLY VARDE'l
02 SLI~Y SCULPIN
:J3 NO FISH

030733 J1 SLIMY SCULPIN
02 DOLLY VARDEN
02 SLIMY SCULP I IJ
03 CHINOOK SALMON

0.307!33 01 CHINOOK SALMON
02 CHI"<OOK SAi..~JN

02 \JINE-SPI\jE STICKLEBA::'(
03 CHINOOK SAUtGN

O~3733 H CHINOOK SALMON
01 SLIMY SCULPIN
02 \JO FISH
03 i:HINOOK SALMON

JUVENILE
JUVDILE
ADUL T

JUvENILE

PA~R

JUVENILE
ADULT

PA~R

JUVENILE

PA~R

PA~R

ADJLT

JUVENI:..E
PA~R

AJJL T
PA~R

PARR
PA~R

ADJLT
PA~R

PA~R

JUVENILE

PARR

1
1
5

1
1
1

4
1
1
1
2

1
1
1

1
2
1
1

1
2
1

21

2
11

1
9

36
3
1
1

18.50 O. GO
5.50 C.CO
8.36 0.53

10.30 0.00

7.52 1.<:;9
8.70 o, CO
9.10 o.ro

5.70 0.71

4.00 0.00

7.70 0.00
h.7S 2.35
5.70 o.co

5.10 0.00
5.00 ·0. t"'2
5.40 G.oo
'1.01 0.45

4.80 0.57
4.35 0.28
«, 8 0 o, CO
4.12 o, ~o

3.9U 0.:00
3.80 1.74

4.30 o, CO

1
1
!:l

1

"1
1
o

o
o
1

1
2.
1
o

1
2
1

21

2
11

1

o
1



LENGTH (C~n

ST4TIJ~ DUE REPLICATE SPECIES LIFE STAGE NUM8ER M[A~ S. D. N

------- ------ -------- ---------------- ---------- ----- ----- --------
4 200693 01 COHO SAL'10" P&.~R 7 3.89 0 • .39 7

01 CHUM SAU~O~ PA~R 1 4.20 a, GO 1

]

J

]

(

J
]

'-I
,_J
{

'J

]

"I 2183

TABLE 82-6. SUMMARY OF RESULTS: DIP NET SAMPLES
JUNE. 1983

PAGE 1



J
•
~~l

]

LENGTH (C'O

PACE

TABLE B2-7. SUMMARY OF RESULTS: INCLINE PLANE TRAP SA~FLES

JUNE. 1983

DUE REPLICA TE SPECIES LI~E STAGE NUNIBER MEAN S.D. N

------ ------- ------------------------- --------- ----- ------ --------
020B3 01 NO FISH 1 C

030733 01 SOCKEYE SALMON PARR 1 4.00 0.00 1

0~OB3 01 COHO SALMO'J PA~R 1 4.20 o, CO 1

0:iOB3 01 COHO SAL"lDN PA~R 1 1'0.90 0.00 1
01 THREE-SPI~~E STICKLEBAC!( ACJLT 1 7.30 O.GO 1

130633 01 SOCKEYE SALMON JUVENILE 8 7.07 0.77 8
01 CHUM SAL~ON JUVE~ILE 5 4.10 0.63 ~

01 EULACHON JUVENILE 1 3.40 G. co 1
01 CHUM SAL'1011 JUVENILE 1 4.50 G• 00 1
01 SOCKEYE SAL,~ON JUVENI:..E 1 6.70 0.00 1
01 CHUI1 SAL'10'J JUVE'HLE 2 4.80 G.71 2
01 SOCKEYE SALMON JUIfE'fILE 2 3.95 0.50 2
01 CHUM SAL'10N JU IfENILE 1 3.70 0.00 1
01 PINK SAUION JUVENILE 2 3.05 0.10 2
01 SOCKEYE SALMON JUVENILE 2 4.30 0.71 2
01 CHUM SALMON JUVENILE 1 4.00 0.00 1
01 SOCKEYE SALMON JUVDJILE 2 3.60 0.42 2
01 PINK SAL'10N JUVE·'H L.E 1 3.10 0.00 1
01 SOCKEYE SAL""ON JUVENILE 1 3.60 o.co 1
01 PINK SAUION JUVE~ILE 2 3.40 o.co 2
01 THREE-SPINE STICKLEBACK AJJLT 16 E.07 0.42 IS
01 NINE-SPVJE STICKLEBACK ADJLT 1 4.30 O.CO 1

2J06n 01 COHO SALMON PARR 1 3.90 O.co 1
01 COHC SAL"lON JUVENILE 1 11.30 O. CO 1
01 THREE-SPINE STICKLEBACK JUVENILE 1 7.60 o.ell 1
01 SOCKEYE SALMON JUVENILE 3 4.90 O.fO 3
01 CHUM SAL"lON JUVE~ILE 5 4.66 0.56 5
01 SOCKEYE SALMON JUVENILE 1 6.90 0.00 1
01 PINK SAL":)N JUVE'lILE 1 3.70 O. 00 1
01 CHUM SAL:-lON JUVENILE 1 4.10 O.CO
01 SOCKEYE SAL~O~j JUVENILE 2 4.15 0.50 .:
01 PINK SAL 'ION JUVENILE 5 3.68 0.22 5
01 EULACHON ADJLT 1 21.40 o.GO 1

2106a3 01 CHUMSALMO~ JUVENILE 2 5.45 0.22 2
01 SOCKEYE SALMON JUVENILE 1 7.70 O.GO 1
01 PINK SALMON JUVENILE 1 3.80 o.co 1
01 SOCKEYE SALMON JUVENIL.E 1 6.80 O. GO 1
01 CHUM SAUIO .... JUVENILE 2 4.35 0.50 2
01 SOCKEYE SALMON JUVENILE 1 6.90 o.co 1
01 CHUM SALMON JUVENILE 1 4.80 O. CO 1
01 SOCKEYE SALMON JUVENILE 2 7.05 0.10 z
01 CHUM SALMON JUVENILE :3 4.50 o • 35 3
01 SOCKEYE SALMON JUVDJH.E 1 7.70 O. GO 1
01 THREE-SPINE STICKLEBACK AJJL T 5 &.04 0.ll7 5

10

10

1D

10

ID

1D

1
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TABLE B2-7. SUMMARY OF RESULTS: INCLINE PLANE TRAP SAMPLES
JUNE, 1983

PAGE

LE~GTH (C~"

]

]

~J >3/ 2/83

j
C_€ S TATI ON OH E ~EPLICATE SPECIES LIFE STAGE NU~BER /olEAN S. D.

2

JUVENILE 1 3.20 0.00
ADULT :3 7.&3 0.36

PARR 1 4.20 0.00
PARR 1 3.90 O.CO
PARR 1 3.90 O.CO
PA~R 3 3.97 0.10
PAU 1 3.&0 O.GO
PA~R 2 2.&5 0.10
ADJL T II 7.80 ().36

PARR 1 3.70 0.00
PA~R 1 3.30 O.CO
ALlJLT 1 8.10 0.00

l~J
c

J
'--
.. ~.

'1
C

c..J

~1•
]

]

J

1D

10

ID

10

10

10

10

10

220&:33 01 CHUM SAL"lON
01 THREE-SPINE STICKLEBACK

2 3 0 &:3 3 01 SOCKEYE SALMON
01 PINK SAL'lON
01 SOCKEYE SALMON
01 CHU!'l SAL'ION
01 CHIiIlOOK SALMON
01 PYGMY ilHITE FISH
01 THREE-SPINE STICKLEBACK

2'+05:33 01 COHO SALMON
01 PYGMY WHITE FISH
01 THREE-SPINE STICKLEBACK

2505:33 01 NO FISH

270533 01 THREE-SPINE STICKLEBACK

230&33 00 THREE-SPINE STICKLEBAC K
00 'lINE-SPINE STICKLEBA:::K

2,0&:33 01 ~O FISH

.300633 01 COHO SALt10~

ADULT

ADULT
ADULT

PA~R

1

1
1

1

8.50

5.30
4.30

10. PO

0.00

O. GO
O. CO

o, GO

1
3

1
1
1
:;
1
2
4

1
1
1

1

1
1

o

1
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~) 8/ 2/83 PA(,£ 1

TA8LE 82-8. Si.P1MARY OF RESULTS: FY<E NET SAMPLES

~
JUNE. 1983

LP~GTH (0\)

STATION DUE REPLI CA TE SPECIES LIFE STAGE NUMBER ~EAN S.D. N

]. ------- ------ --------- ------------------------- ---------- ----- ------ --------
4 BO&B 01 RAINBOW TROUT JUVENILE 1 20.10 0.00 1

D1 RAINBOW TROUT ADJL T 1 21.00 Cr.GO 1
01 PYGMY WHITE FISH ADULT 1 0

:1 01 ROUND :.IHITE FISH ADLILT 1 36.10 0.00 1
01 RAINBOW TROUT ADLlLT 1 43.20 O.CO 1

• 200&g3 01 RAINBOW TROUT AJiJL T 1 44.70 0.00 1

]
01 DOLLY VARDE"! ADULT 1 37.60 o• uD 1
01 RAINBOW TROUT AilJLT 1 '11.20 O.GO 1

4 220633 01 ROUND WHITE FISH JU{ENILE 2 14.75 1.06 2

[]
01 RAINBOW TROUT ADULT 1 27.00 O. UC 1
01 SOCKEYE SALMON AJJLT 1 63.70 0.00 1
01 SLI~Y SCUL?IN ADUL T 1 11.00 O. CO 1

• 2'10&93 01 RAINBOW TROUT JUVENILE 1 26.50 O.CC 1

r-l 01 ROUND WHITE FISH ADULT 1 32.50 0.00 1
01 RAINBOW TROUT AJULT '+ 32.62 9. G8 '+

,-_I
4 2~0&33 01 TRAP BURIED 0

J 4 230533 J1 TRAP BUPIED 0

6 130633 01 ROUND WHITE FI SH JUVENILE 1 24.70 O. CO 1• 01 ROU:-;D iJH ITE FISH AJJL T 2 32.1G 1.13 2

~J
01 RAINAOW TROUT AJuLT 5 38.38 3.15 =.
01 ROUND WHITE FISH ADJLT 2 35.50 4.24 <.

6 2006':13 01 ROUND WHITE FISH ADULT 1 :'5.30 o• GO 1
r~ 01 RAPIBOW TROUT AJJLT 2 '13.45 6.29 2

" ,

cJ 6 220633 01 ROUND wHITE FISH J:JVENILE 1 13.60 '"! ,..,...
u. v v

!J
01 QOUND WHITE FISH ADULT 5 28.111 3.36 5
01 RAPJBOII TROUT ADJL T 1 '14.40 O.CO 1
01 CHINOOK SALMON ADJLT 1 S9.00 O.GO 1

6 2'10633 01 ROUND WHITE FISH ADJL T 1 23.57 11.'55 7

'} 6 2~ O&B J1 TRAP BURIED 0

6 230633 01 ROUND WHI TE FI SH JUVENILE 2 16.15 0.22 2

J
01 ROUND WHITE FISH ADUL T 1 25.20 O.CO 1
01 RAINBOW TR~UT ADULT 3 41.41 2.!:9 "7

v

10 1:30633 D1 DOLLY VARDEN JUVENILE 1 C• 01 SOCKEYE SALMON ADULT 3 50.7S 5.23 3

]
01 DOLLY VARDEN ADJLT 1 '17.60 o, o0 1
01 EULACHON ADJLT 1 20.00 O. CO 1

10 BO&33 01 SOCKEYE SALMON ADULT 4 63.30 2. -/8 'I

]
(

J
]
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STAnON DUE

TABLE 82-8.

~EPLICATE SPECIES

SJM~ARY OF RESULTS: FY~E NET SAMPL~S

JUNE, 1983

LIFE STAGE NUMBER

PAGE

LENGTH (CM)

MEAN S.D.

2

J
]

J
J
(

lJ
U
ii
'..

10

ID

1 D

1')

10

230&33 01 SOCKEYE SALMON ADULT 3 57.57 s. ?4 j

01 EULACHON ADULT 2 15.65 8.t:6 2

220633 01 RAINBOW TROUT ADULT 2 45.20 14.85 2
01 DOLLY VARDEN ADUL T 3 42.27 5.32 3
01 SOCKEYE SAU1GN ADJL T 2 59.65 8.27 2
01 EULACHON AaULT 1 21.00 0.00 1

230&33 01 DOLLY VARDEN ADJL T 2 31.50 2.B3 2
01 SOCKEYE SAL..,ON AJUL T 3 '19.83 2. (·7 3
01 EULACHON AJULT 3 19.90 0.69 3

250&33 01 EULACHON ADULT 1'1 21.1& 0.109 14
01 RAINBOW TROUT AOUL T 2 25.10 2.69 2
01 DOLLY VARDEN ADJL T 1 42.50 O.JO 1

270633 01 TRAP BURIED 0
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APPENDIX 8

83. CATCH PER EFFORT SUMMARIES



8/ 5/83 PAGE

T4B~E 83-1. CATCH PER EFFORT: ELECTROSHOCKl~G SAMPLES·
APRIL 1983

l
]

]

]
n
LJ

']

J
J
J
J
J
J
]

J
J
]

J
J
J

STATION SOECIES

------- ---------------'-----
13 DJLLY VA~DEN

C)HO SAL"'ON
SlIHY SCULPIN

15 DJLLy VARDEN
CJriJ SALHON
S)CK~YE SALMON
S)C<~YE SALMON
CIofI'DOI( SALMON

17 CJ~J SALMON
CJHO SA~)10N

SLIMY SCULPIN
CHUM SALMON

19 DJLLY VARDEN
COIiJ SAL'10N
CHINOOK SALMON
SLIMY SCULPIN
SLIMY SCULPIN

22 DOLLY VARDEN
DJLLy VARDEN

42 DJLLY VARDEN
C)"tO SALMON
COliJ SA~"'ON

SOCKEYE SALMON

~OA DOLLY VARDEN
COHO SALMON
R~INBOW TROUT
SLI111 SCULPIN
SLIMY SCULPIN
NIN£-SPINE STICKLEBACK

LIFE
STAGE

PARR
PARR
JUVENILE

PARR
PARR
FRY
PARR
PARR

FRY
PARR
JUVENILE
PARR

PARR
PARR
PARR
JUVENILE
ADULT

PARR
JUVENILE

PARR
FRY
PARR
FRY

PARR
PARR
PARR
JUVENILE
ADULT
JUVENILE

CATCHI
EFFORT

2.49
0.10
0.11

0.38
1.02
0.13
0.25
0.13

0.50
2.26
1.25
0.50

1.48
0.16
0.16
0.16
0.1&

3.66
1.01

4.73
0.S8
0.&9
0.&8

0.25
0.12
0.04
0.12
0.01+
0.12

LE~GTH

MEAN

5.80

6.00

3.93
3.20
3.30
3.15
3.80

3.00
3.66
1t.~2

4.05

8.00
1.30
7.20
6.40
8.30

10.31
12.45

5.29
3.10
3.20
3.10

5.23
6.20
5.30
5.63

S.D.

0.95

0.00

1.19
0.21
0.00
0.07
0.00

0.28
0.70
1.96
0.35

2.73
O~OO

0.00
0.00
0.0 a

2.63
1.71

0.56
0.00
0.00
0.00

1.08
1.82
0.00
2.51

0.83

1

N

23
o
1

:3
8
1
2
1

2
9
~

2

9
1
1
1
1

10
4

7
1
1
1

6
:3
1
:3
o
3





l 8/ 2/83 PAGE 1

J
TAo1.E: 83-3. CATCH PER EFFORT: E:LECTROSHJCKI'4G SAMPLE:S

,",UNE: 1983
LENGTH

] LIFE CATCH/
STATION SPECIES STAGE EFFORT "E:AN S.D. N
------ ------------------------- --.-,--- --- ---...-.-_- ------

] 1 OJLL1 VA~OEN JUVE:NILE 0.23 14.20 0.00 1
CJHJ SALMON PARR 1.07 4.75 0.10 4
SOCKEYE SALMON PARR 3.03 4.63 0.49 12

] C:iU~ SA1.!ltON PARR 0.23 5.00 0.00 1

2 DJ1.LY VARDEN PARR 0.53 8.70 0.99 2

J
D31.L1 VARDEN ,",UVENILE 0.50 12.05 0.18 2
C3HJ SA:'HON PARR 0.23 4.30 0.00 1
SJCl(EYE SALMO'4 PARR 0.~6 4.~5 0.21 2
Cil'4JOl( SAL"O'4 PARR 0.21 4.90 0.00 1

J RJUN) WliiTE FISH PARR 0.23 7.60 0.00 1
RJU'D WHITE FISH JUVENILE 1.26 11.34 1.63 5
S1.1I'1 Y SCULPIN ,",UVENILE 0.27 5.00 0.00 1

] SLIMY SCULPIN ADULT 0.76 6.97 0.25 3
CiU" SA1."ON PARR 1.23 5.08 0.45 5

3 D'LL1 VARDEN PARR 0.37 10.25 2.76 2

J D'1.L\" VARDEN JUVENILE 0.31 12.15 0.92 2
CJ:iJ SAL "ON PARR 0.20 7.10 0.00 1
RJUN) WHITE FISH JUVENILE 0.1t 0 9.30 2.83 2

J SLIMY SCULPIN JUVENILE 0.59 5.20 0.36 3
S~I"Y SCiJLPIN ADULT 0.55 8.03 0.38 3
CiUl1 SAL'10N PARR 0.72 3.85 0.21 4

J O:>l..L1 VARDEN PARR 0.77 5.93 3.18 :3
CJrlJ SI\:."ON PARR 1.82 6.81 2.81 7
RJiJN) WtiITE FISH PARR 0.24 8.00 0.00 1

] RJU~D WriITE FISH JUVENILE 0.1t 8 7.60 0.71 2
SlIMY SCULPIN JUVENILE 0.18 4.10 0.00 1
S:..I14Y SCULPIN ADULT 0.21t 11.50 0.00 1

J
CiUl1 SALMON PARR 2.45 4.77 0.45 10

5 C3"tO SAL"ON PARR 3.93 4.64 0.5& 14
S~I"Y S:iJLPIN PARR 0.31 4.60 0.00 1

n C·tl.Jli1 SAL.'10N PARR 2.31 4.25 0.40 10

6 DJ1.L1 VAROE:N PARR 0.36 8.50 0.00 1

J
CJHJ SALMON PARR 1.10 3.95 0.41t 4

8 DJ1.LY VAROE:N PARR 0.74 11.03 0.21 3
OJL.L.Y Vt.RDEN JUVENILE 0.25 14.80 0.00 1r-\ S~I"Y S:ULPIN ,",UVENILE: 0.49 5.&5 0.07 2

u CiU'1 SAL"ON PARR 0.32 4.20 0.00 1

LJ
9 DJL.L.1 VAROE:N PARR 2.24 7.10 1.43 8

CJiofJ SA:" .. ON PARR 0.31 4.70 0.00 1
SLI"'( SCULPIN JUVENILE: 0.57 5.30 0.42 2

J 10 O'L.LY VAROE:N PARR 3.41 7.09 1.92 12

J
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rJ TABlE 33-3. CATCH PER EFFORT: ELECTROSHOCKING SAMPLES
c.

JUNE 1983

l
LENGTH

LIFE CATCH/
STATION SPECIES STAGE EFFORT "'EAN S.D.· N

] ----- ----_...- ---- ------ ------ -------- --------
10 CJ-iJ SAi.~ON PARR 0.32 6.90 0.00 1

J
si rar SCULPIN JUVENILE 0.87 4.83 0.38 3
SL.Il1Y SC~LPIN ADULT 0.2" 7."0 0.00 1

11 D:)LLY VARDEN PARR 1.09 6."2 1.75 4

J DJLLV VARDEN JUVENILE 0.23 10.50 0.00 1
CJriJ SAL'10N PARR 0.63 4.0\0 0.00 2

,}
12 DJLLY VARDEN PARR 0.0\ 2 8.70 3.54 2

CJ ,"'I:) SA .. '10N PARR 1.08 5.52 1.49 6
priil1Y WilTE FISH ADULT 0.17 5.20 0.00 1
SJC<EVE SALMO~ PARR 0.35 4.35 0.21 2

U RJU~) WHITE FISH JUVENILE 0.17 11.20 0.00 1
S1..I fl1't SCULPIN PARR 0.17 2.&0 0.00 1
SL. 1fl1y SCULPIN JUVENILE 0.69 3.40 0.61 ,.

] T-iRE:=·SPINE STICKLEBACK ADULT 0.64 8.07 0.05 3

13 DJ1..LY VARDEN PARR 3.66 7.12 1.52 13

] 1·4 Dn.Lt VARDEN PARR 0.94 8.,.7 3.55 3
CJ"iJ SA~l10N PARR 14.91 3.97 0.39 53

J 15 DJLLY V~RDEN PARR 2.14 6.96 . 2.31 7
SJCr(~YE SALMON PARR 0.25 0
SLIl1Y SCULPIN JUVENILE 0.22 3.90 0.00 1

] 16 DJLLY VARDEN PARR 0.68 7.50 0.56 3
C)Pi:> SA.'10N PARR 0.22 3.,.0 0.00 1
S)C<::VE SALMO',1 PARR 0.23 7.10 0.00 1

J 17 DJLL't VARDEN PARR 1.67 6."0 2.50 6
DJLLV VARDEN JUVENILE 1.62 11.~5 1.79 6

J
CJloIO SALMON PARR 0.27 5.50 0.00 1
S)C,<EVE SALMON PARR 0.29 5.20 0.00 1

18 D)~LY VARDEN PARR 0.22 6.40 0.00 1

U
CJiJ SA1..l10N PARR 0.50 5.55 1.63 2

10 pJLL1 VARDEN PARR 0.65 a
r-\ C:>rtJ SAl "ON PARR 0.34 0

S:>CKEYE SALMON PARR 0.31 3.60 0.00 1,--.1
20 OJLLV VARDEN JUVENILE 0.30 13.10 0.00 1

'j C:)!'tO SALMON PARR 1.79 5."0 0.41 6
S)CKEYE SALMON PARR 1 ." 1 3.16 0.24 5
S.1"11 SCULPIN JUVENILE 0.28 4.90 0.00 1

J
S.I'1Y SCULPIN ADULT 0.91 8.70 0.30 3

21 DJLLY VARDEN PARR 1.70 7.93 0.43 9

]



2

a

5
2
44

1

o

4
1
1
2
1
1

1

1
1

1
2
2
2
4

4
5
2

N

3
6

7
1
1
2

3
27

3
3
2
1
1

0.00

0.23
0.14
1.80

0.00
0.00

0.00

2.05

1.99
0.00
0.00
2.62
0.00
0.00

S.D.

0.51
0.65

1.59
0.71
1.30
0.87
0.28
0.00
0.00

1.80
0.00
0.00
2.47

0.41
1.38
0.21

1.60
0.64
0.07
0.28
0.1t8

LENGTH

MEAN

~.76

6.00
8.65

5.40
7.20

5.75

5.10

..._~-

9.30

7.22
15.10

6.60
8.95
4.70
~.50

8.16
13.00

4.60
8.35

6.40
4.19
3.83
3.g7
4.90

37.70
30.00

8.30
11.75

5.45
6.30
9.00

12.20
7.10
8.g5

0.00

0.23

1.03
0.26
0.24
0.50
0.24
0.26

0.00

0.27
0.27

0.58

0.38

0.62
7.56
0.77
0.84
0.41
0.21
0.28

0.51
1.64

1.78
0.24
0.29
0.53

1.14
0.33
0.33
0.33
0.65

CATCHI
EFFORT

PARR
ADULT

PARR

PARR

PARR
PARR
P4RR
JUVENILE
Ai)ULT
ADULT

PARR
JUVENILE
ADULT

JUVENILE

JUVENILE
PARR

PARR
JUVENILE
JUVENILE
ADULT
ADULT
PARR

JUVENILE
PARR
ADULT

PARR
JUVENILE
JUVENILE
ADULT

PARR
JUVENILE
PARR
JUVENILE
ADULT

LIFE
STAGE

N:J FISH

NJ FISH

D)LLY' VARDEN
SJCJ(~YE SALMO~

St.I"1'1' S:ULPIN
S;.I"11 SCULPIN
St..I"11 SCULPIN
LAKE TROUT
LAI(E TROUT

C)-t) SA."10N
S1-llIIIY S:ULPIN

S:.IlIf1 SCULPIN

C"lINJOK SALMON
SLIM'I' SCULPIN
St..I"'Y S:ULPIN

DJLLY' VARDEN

DJLL1 VARDEN
DJLL1 VARDEN
S:.I'1'1' SCULPIN
SLIMY SCULPIN
~INE-SPINE STICKLEBACK
PI~K SAL~ON

D~LLr VARDEN
DJLLY' VARDEN
SLI"'Y SCULPIN
S~IMY SCULPIN

DlLLr VARDEN
OJL.LrVAROEN
S)C:(~YE SALMO'4
S~I"11 SC~LPIN

S~II1Y SCULPIN

D)LLY' V4~DEN

S):<E:YE SAL~ON

S:.I"1Y' SCULPIN

D'LLY VARDEN
C~U!iI SALMON

--------------------

:J)LL1 VARDEN

T4aLE 33-3. CATCH PER EFFORT: ELECTROSHOCKI~G SAMPLES
JUNE 1983

26

22

28

27

41

24

25

23

40

42

21
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----- ----- ..._---- _...--'------- --.----- ----- ----...-.-~ ------

TABLE 83-4. CATCH PER EFFORT: MI~~OW TRAP SA~PLES

JUNE 1983

STATION S?ECIES

11

1

6
4
2
1

1
5
1
1
2
2

2
8
1
2
1

Sit

N

13
8
1
'I
1

15
3
It
3
3

6
13

2
3
4
1
1

7
11

3
1
2
3
1

63

2.~ 7
2.42
0.0 0
0.78
0.00
0.74

0.00
0.70
0.00
0.00
1.48
0.92

2.30
3.08
0.26
1.30
0.26

2.23
1.63
0.0 0
0.83
0.00

S.D.

1.06
1.31
1.20
0.00
0.71
0.51
0.0 0
0.S4

1.04
1.71
2.47
0.0 0

36.88
1.lt2
4.74
1.25
0.26
0.00
0.00

LENGTH

..EAN

10.56
5.86
8.10
9.55
8.00

10.85
11.29
5.60
4.05
9.70
8.32

11.20
4.78
6.50
8.0\0
1.15
3.~5

11.19
6.~7

5.35
9.30
8.ltO

10.22
11.aS

8.95
8.00

12.21
14.13
9.71
9.10
5.80
8.91
4.70
8.28

21t.77
12.08

6.65
5.70
8.20
8.20
8.10

1.10

1.50
0.30
0.40
0.30
0.30

0.10
0.50
0.10
0.10
0.20
0.20

1.30
0.80
0.10
0.'10
0.10

0.60
1.30
0.20
0.30
O.ltO
0.10
0.10

0.22
0.89
0.11
0.22
0.11
S.~9

0.67
O.~~

0.22
0.11

0.70
1.10
0.30
0.10
0.20
0.30
0.10
6.30

CATCHI
EFFORT

PARR

PARR
PARR
JUVENILE
ADULT
ADULT
PARR

PARR
PARR
PARR
JUVENILE
ADULT
ADULT

PARR
JUVENILE
ADULT
ADULT

PARR
PARR
JUVENILE
ADULT
ADULT

PARR
PARR
JUVENILE
ADULT
ADULT

LIFE
STAGE

PARR
JUVENILE
PARR
PARR
JUVENILE
ADULT
JUVENILE
ADULT

PARR
JUVENILE
PARR
JUVENILE
ADULT
JUVENILE
ADULT

D'LL1 VARDEN

O)LLY VARDEN
C)rot' SAi."ION
SLI"Y SCULPIN
S.. UI., SCULPIN
TiREE-SPINE STICKLEBACK
CiUM SAL ..ON

D)LLY VARDEN
C)H:> SAl."ON
Sl.IMY SCULPIN
S:.IM1 SCULPIN
TiREE-SPINE STICKLEBACK

D)I.L1 VARDEN
C)of) SA:.lII0N
S_I'1' SCuLPIN
S~l'''' SCULPIN
TiREE-SPINE STICKLEBACK

D)LLY VARDEN
O)LL1 VARDEN
C'riJ SAL140N
S~IIlfY SCULPIN
S:.I141 SCULPIN
TiREt-SPINE STICKLEBACK
Ti~E~-SPINE STICKLEBACK

D)LLY VARDEN
D)LLY VARDEN
SlI'1Y SCULPIN
TiR~E-SPINE STICKLEBACK

DJLLY VARDEN
C'l-fJ SAL"ON
SJCi(::1E SALMO'"
SLPIY SCULPIN
S_PIY SCULPIN
TiRE::-SPI~E STICKLEBACK

O'LLY VARDEN
O:>LLY VARDEN
C:>HJ SAI."ON
CiI~:>OK SALMO~

SLUn SCULP IN
S;.I"1 S:ULPIN
~I~t-SPI~E STICKLEBACK
TiRE~-SPINE STICKLEBACK

3

9

8

6

2

5

1

U

'1
L~

J

l
'1

]

]

]

J
J
]

]

]

]
r-J

J
J
]

l
'-.J
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T~BLE B3-4. CATCH PER EFFORT: MINNOW TRAP SA~PLES

JUNE 1983

STATION SPECIES

3

N

2

1

1
5
5

5
2

6
5
6
1
2

11
15

1
1
1

18

2
~

11
It

2
4
5

76
3
1
2

12
1

17
1
3
1
1
1
1
1

52
1

1.27
0.92
1.38
0.00
1.27

0.00
1.91
0.17

0.00

3.74
0.21

S.D.

2.62
2.'2
1.17
1.86
0.55
0.00
0.71
1.23
0.00

1.8,.
1.46
0.00
0.00
0.00
0.27

0.14

0.92
0.78
0.61
0.93

1.58
0.00
2.37
0.00
0.00
0.00
0.00
0.00
0.38
0.00

9.25
4.38
4.24
7.a7

MEAN

LENGTH

7.31
12.84

7.90
6.20
9.00
8.36

7.22
13.35

9.90
13.20

3.&6

10.80

8.23
13.00
5.02
6.70
8.70

6.05
11.&5

7.56
5.05
5.63
5.50
4.20
5.47
9.10

10.'4
13.00
5.37
4.40
2.50
7.00
3.30
9.50
8.07
4.90

0.10

0.60
0.50
0.60
0.10
0.20

0.50
0.20

0.20
0.,.0
0.50
7.60
0.30
0.10
0.20
1.20
0.10

0.10
0.50
0.50

0.22

1.89
0.11
0.33
0.11
0.11
0.11
0.11
0.11
5.77
0.22

0.20
0.50
1.10
0.40

1.10
1.50
0.10
0.10
0.10
1.90

CATCHI
EFFORT

PARR

PARR
JUVENILE
PARR

JUVENILE

PARR
PARR
PARR
ADULT

PARR
JUVENILE

PARR
JUVENILE
ADULT
ADULT
JUVENILE
ADULT

PARR
JUVENILE
PARR
JUVENILE
ADULT

PARR
JUVENILE
PARR
PARR
JUVENILE
ADULT
JUVENILE
PARR
ADULT
PARR

PARR
JUVENILE
PARR
PARR
JUVENILE
ADULT
JUVENILE
ADULT
ADULT

LIFE
STAGE

D)~L1 V_RDEN

-----------------

D)LL1 VA~DEN

D)LL1 VARDEN

D)LLY VARDEN
DJLLY VARDEN
CJrtJ SAL.MON

D)LLY V4RDEN
D:>L.L1 VARDEN
S.I'h' S::ULPIN
NI~E-SPI~E STICKLEBACK
Ti~E~-SPINE STICKLEBACK
TiREE-SPI~E STICKLEBACK

D)LL1 V_RDEN
C)rtJ SA~"'ON

S)Cl<EY( SAL~O~

S~I~f SCJLPIN

DJLL1 VARDEN
DJLL1 VARDEN
CJI'fJ SA~"ON

CiI~JOK SALMON
SLP1Y SCULPIN
S~l"1Y' SCULPIN
Nl~E-SPI~E STICKLEBACK
NI'4E-SPI~E STICKLEBACK
TiREE-SPINE STICKLEBACK

DJLLY VARDEN
DJLL1 VARDEN
C:HJ SA~"ON

S)CKEYE SALMO'4
S.1111 SCULPIN
S~I"f SCJLPIN
NINE-SPI'4E STICKLEBACK
T~REE-SPINE STICKLEBACK
TiRE~-SPINE STICKLEBACK
C-iU'" SAL"'ON

D)L.L1 VARDEN
DJLLY' VARDEN
CJHJ SA~MON

5;.1111 SCuLPIN
5_1"1 SCULPIN

23

~o

2~

22

21

10

20

1+1

J
]

J
c-)

]

J
]

U

J
J
J
]

J
'-J

]

']
---J

J
]

]
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TABLE B3-~. CATCH PER EFFORT: MINNOW TRAP SA~PLES

.lUNE 1983
LENGTH

N

5

12
3
1

1
53

If
1
1

1
36

3
146

2
1

S.D.

1.07
0.56
0.92
0.00

0.00
0.59
0.75
0.00
0.00

0.00
0.92

1.6~

0.78
0.00

--------
MEAN

8.42
5.93
6.30

9.90
4.05

10.27
4.'1
9.65
7.00

14.00
3.76
8.52
4.50
6.30

1.20
0.30
0.10

0.11
~ .00

0.11
5.88
O.~'
0.11
0.11

0.30
1~.60

0.20
0.10

CATCH/
EFFORT

PARR
JUVENILE
ACULT

PARR
PARR
ADULT
ADULT

PARR
PARR

LIFE
STAGE

.lUYENILE
PARR
ADULT
PARR
ADULT

~2A CJHJ SA~~ON

CHI~JOK SALMO~

~3A CJHO Sl~~ON

CiiINJOK SALMON
S..I~Y SCULPIN
~I~E-SPI~E STICKLEBA~K

44A D)L~Y VARDEN
C"I~OOK SALMON
SLIMY SCULPIN
NINE-SPINE STICKLEBACK
NI~E-SPINE STICKLEBACK

STATION S~ECIES

11.5 DJLLY VARDEN
S:'I'1Y' SCULPIN
SLIMY' SCULPIN

--_-.-.-~ ---------------------

]

]

J
]

J
c-)

]

LJ

]

J
]

]

r 1
L--l



~1

]

l
]

]

J
J
]

]

J
J
c_l

'1
LJ

J
]

]

]

J
~j
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TA9LE 83-5. CATCH PER EFFO~T: FYKE ~E T SAMPLES
JLJNE 1983

LE~GTH

LIFE CATCHI
STATION SPE:CIES STAGE EFFORT MEAN S.D. IY

------ --..---- .._-------------- ------- ------- -------- -------
~ D)LLY' VARDEN ADULT 0.14 37.60 0.00 1

PYG"'Y lJ'iI TE FISH ADULT 0.14 0
S): K::YE: SALHO~ A~ULT 0.1'+ 63.70 0.00 1
R~I~30W TROUT JUVENILE 0.28 23.30 '+.53 ?
RU~3JiJ TROUT ADUL T 1.28 34.30 fI,.5F l?
R)J\J) WilTE FISH JUVENILE 0.29 14.15 1.0f: ..,

.;.

R)J'O iJiITE FIS'"f A:lULT 0.2B 34.50 ';.97 2
S'.I"" SCJLPIN ADULT 0.14 11.GO 0.00 ,...

6 CiIN)OK SAL"'ON ADULT 0.11 59.ao c.oo 1
RU'I3JW T~OUT ADULT 1.21 40.&9 .3.139 11
R)U"JJ WilTE FISH JUVE~ILE 0.4,. 17.55 4.ec:= 4

R)J'I) .-fITE FISH AJUL T 1.913 21.!'l~ e.43 If:

1D J)LL1 V4RDEN JUVENILE 0.11 ...
.,:

;))LL1 VA~nEN ADULT 0.78 3C?39 6.9q 7
S)CO<::VE SAL'lO'J ADULT 1.~7 Sg.1+6 6.1': 15
RU~3JW TROUT A:)ULT 0.44 35.15 14.51 4

EJLAC"lO'l AJULT 2.34 20.39 2.61 21
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TABLE 83-5. CATCH PER EFFO~T: FYKE ~E T SAMPLES
JuNE 1983

LE~GTH

LIFE CATCHI
STATION Sp~r:Ie:S STAGE EFFORT MEAN S.D. /'!

------ ------------------------- ------- ------- -------- -------
tt D)LL1 VARDEN ADULT 0.14 37.60 O.CO 1

PYGMY lJ'iI TE FISH ADULT 0.11+ Q
S):I<::YE SALHO~ A'JULT 0.11+ 63.70 0.00 1
RlI"I30W TROUT JUVENILE 0.28 23.30 4.53 ;>
RAI'OJiJ TROUT ADULT 1.28 34.=30 R.5P c

R)J'O WilTE FISH JUVENILE 0.29 14.75 1.C~
..,
.;,

R)J'D iHI TE FISH AJULT 0.28 34.f>0 ?97 ;,
$ .. 1'''' SCJLPIN ADULT 0.14 11.00 0.00 ,...

6 CHNjOK SALfl40N ADULT 0.11 59.00 (".00 1
Rll'OJW T~OUT ADULT 1.21 I+C.b9 ~.b9 11
R:>U'O W-fITE FISH JUVE~ILE 0.44 17.r,5 4.ec: 4
R):.J'D W-fITE FISH AJULT 1.913 21.~1+ P.43 H'

10 J:>LLf VARDEN JUVE:-.JILE 0.11 r"
'.

J)LL1 VA~nEN ~DULT 0.18 3l?99 6.':lLf 1
S)C-<::VE SAL-"O\J ADULT 1.:'7 5g.lt6 6dc; 15
Re.I~3jW TROUT AJULT 0.44 35.15 14.51 4

E:JLAC"iO~ A:lULT 2.34 20.~9 ~.61 21


