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I. INTRODUCTION

The Susitna River, Southcentral Alaska's major river éystem,
drains into Cook Inlet near the City of Anchorage (Figure 1). The

~ drainage encompasses an area of 19,400 square miles and extends north to

Mt. Denali and east almost to the town of Glerallen. The mainstem river
and its major tributaries are of glacial origin and carry a heavy silt
load during ice-free months. Many of the smaller tributaries are peren-
nially silt-free.

Construction of hydroelectric dams will affect portions of
the fish and wildlife resources of the Susitna River Basin. The two dam
system proposed would inundate in excess of 50,500 acres of an aquatic
and terrestrial habitat upstream of Devil Canyon. Historically, the
long and short term environmental impacts of hydroelectric dams have
adversely altered the sport and commercial fisheries of affected drain-
ages (Keller, 1980; Hagen et al., 1973). Regulation of the mainstem
river will substantially alter the natural flow regime downstream. The
transmission line corridor, substations, road corridor, and construction
Ead sites will also impact aquatic and terrestrial communities and their

abitat.

The proposed hydroelectric development necessitates gaining
a thorough knowledge of its chemical, physical and biological parameters
prior to final dam design approval and construction authorization.
Pre]1m1nary environmental assessments of the project noted deficiencies
}n t?e state of knowledge of the Susitna drainage fisheries (FWS-ADF&G
978

To insure adequate information is availablie to determine the
impacts of the proposed hydroelectric project and to design proper miti-
gative strategies, a two-phase data collection program has been developed.
This manual addresses Phase I (July 1, 1980-December 31, 1981) procedures
to be conducted within those study areas outlined in Figure 2.

The following objectives are to be addressed in the Phase I
field fisheries studies.

OBJECTIVE 1. Detérmine the seasonal distribution and relative

abundance of adult anadromous fish populations produced
within the study area.

Task 1.1 Enumerate and characterize the runs of the adult ana-
dromous fish.

Task 1.2 Determine the timing and nature of m1grat1on, milling
and spawning activities.

Task 1.3 Identify spawning locations within the study area
(i.e., subreaches of the mainstem sloughs and side channels,
tributary confluences, lakes and ponds, etc.) and estimate
their comparative importance.
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Task 1.4 Identify and determine methods, means and the feasibility
of estimating the Susitna Rivers contribution to the Cook
Inlet commercial fishery.

OBJECTIVE 2. Determine the seasonal distribution and relative

abundance of selected resident and juvenile anadromous
fish populations within the study area. :

Task 2.1 Identify spawning and rearing locations of the resident
species and the rearing locations of juvenile anadromous
species to estimate their comparative importance.

Task 2.2 Record descriptive information on captured fish (species,
Tocation of capture site, age class), and discuss seasonal
migration patterns of selected adult resident species.

OBJECTIVE 3. Characterize the seasonal habitat requirements of selected

anadromous and resident species within the study area.

Task 3.1 Through direct field observations and measurements
identify the physical and chemical conditions which
appear to be influencing the suitability of various
habitat types for the species and life history stages of
interest.

Task 3.2 Through direct field observations and measurements
characterize the physical and chemical parameters of the
various habitat types found in the study area.

To meet the above objectives, the study program is separated
into three sections; Adult Anadromous Fisheries, Resident and Juvenile
Anadromous Fisheries, and Aquatic Habitat and Instream Flow Studies.
The operations of the Anadromous Adult and Resident and Juvenile Anadromous
field investigations will be interrelated to and conducted in cooperation.
with the Aquatic Habitat and Instream Flow studies. The spec1f1c procedures
for completion of each section of the program are described in this
manual.
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II.

TECHNICAL PROCEDURES

A.  ADULT ANADROMOUS FISHERIES STUDIES

Study Description and Rationale

Three (3) principal methods will be used to determine the
d1str1but1on, abundance, timing and migrational activity of adult anadromous
salmon in the study area (Tasks 1.1 and 1.2). They are: (1) deployment
of side scan sonar (SSS) counters, (2) tag and recapture with fishwheels
and (3) aerial surveys. The SSS counters are expected to accurately

monitor pink and sockeye salmon escapement and be reasonably effective

A

on the other species with the exception of chinook salmon because returning
adults characteristically migrate upstream in mid-channel beyond the
operational limits of SSS counters.

should effectively establish the timing and escapement levels on coho,

sockeye, chum and pink salmon.

Tag and recapture data using fishwheels

Chinook salmon escapement and distribution
will be provided through an aerial survey program covering all known and
suspected spawning grounds of this species.

Various types of sampling gear will be used on the Susitna
River mainstem and subreaches (sloughs, side channels and tr1butany
confluences) along with ground and waterbourne surveys to assist in
determining the extent of salmon spawning activity (Task 1.3).
tagging will also be conducted to gather specific information on the
migrational behavior, timing and spawning locations of chinook, coho and
chum salmon in the upper Susitna River, principally between Ta]keetna
and Devil Canyon (Tasks 1.2 and 1.3).

Radio

Lastly, an evaluation will be made of the various means
and methods available for assessing the Susitna River contribution to

the Cook Inlet commercial salmon fishery.

toward formulating a plan which can be implemented in Phase II that
provides stock identification (Task 1.4).

Sonar Counters

Operation Dates

The emphasis will be directed

A training class on sonar operation will be held from 1 May to
30 May; field activities for sonar enumerat1on will begin and terminate

on the following dates:

Susitna Station
Yentna Sonar

Sunshine Sonar
Talkeetna Sonar

15 June to 7 September
15 June to 7 September
15 June to 15 September
15 June to 15 September



Methods

Two Bendix side scanning sonars (SSS) will be deployed at each
of the four (4) sonar sites (Figure VI-1A). This equipment will be
operated by trained ADF&G personnel. A training program for two (2)
members of each crew will be conducted on the Kenai River by ADF&G/Commercial
Fisheries Division biologists Ken Tarbox and Bruce King; both have
several years of field experience each with SSS counters.

Procedures for deployment of the substrate and equipment
operation are described in the 1980 Side Sonar Counter Installation and
Operation Manual, Bendix Corporation (Appendix I).

Counts of salmon crossing the substrate will be recorded
on printer tape each hour of the day. The paper printouts will be
removed from the counters and the counts tabulated on a separate form
each day. Counter accuracy will be monitored four (4) times daily for
3.5 minutes by hand tallying fish related echos displayed on an oscillo-
scope (Appendix II). The ratio of visual counts to SSS counts will be
used to derive a calibration factor. This calibration factor will then
be used to adjust the daily raw sonar counts {III Data Procedures).

A fishwheel will be installed below each SSS counter to
provide escapement samples and relative abundance data by species for
apportioning sonar counts. The fishwheel will be placed so that its
presence does not conflict with or bias the sonar counters performance.
A1l fishwheel captured salmon will be enumerated by species and sampled
for the data required below (III Data Procedures).

Sockeye Salmon: Forty (40) sockeye salmon will be sampled
daily for age, sex, and length.

Chinook Salmon: Age, sex and length samples will be obtained
daily from all captured chinook salmon. '

Chum Salmon: Twenty five (25) age, sex, and length samples will
be obtained daily from all captured chum salmon.

Coho Salmon: Twenty five (25) age, sex and length samples will
be collected daily from fishwheel captured coho salmon.

Pink Salmon: Forty (40) length and sex samples will be collected
daily from fishwheel captured pink salmon.

The number of fish sampled for age, sex and length information
is adequate to define escapement characteristics and variability based
on previous findings by the ADF&G Stock Separation Office. Age samples
will not be collected from pink salmon due to there being only one (1)
age class involved in the adult return.

Sonar counts and attendant data will be forwarded to the
Anchorage office every two (2) weeks.
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Tag/Recapture

Operation Dates

Field operations for tag/recapture projects will start and end
on the following dates:

Sunshine Tag/Recapture . 15 June to 15 September

Talkeetna Tag/Recapture 15 June to 15 September
Cyrry Tag/Recapture 15 June to 21 September
Methods

Two (2) fishwheels will be deployed off each bank of the
Susitna River at both the Sunshine and Talkeetna sites (Figure VI-1A).
Two (2) fishwheels, one on each bank, will be operated at the Curry
site. All fishwheels will be operated continuously, 24 hours per day.
Fishwheel design and operation is described in Appendix III.

Each fishwheel will be checked five (5) or more times daily
to insure minimal holding time and reduce stress. All adult salmon with
the exception of chinook salmon will be tagged and released. Chinook
salmon escapement will be acertained by aerial survey of all known and
suspected spawning areas. Tagging method is outlined in Appendix IV.
Floy FT-4 spaghetti tags color coded International Orange and consecutively
numbered, will be used exclusively at the Sunshine site. Yellow color
coded FT-4 spaghetti tags will be used to mark adult salmon at the
Talkeetna site; they will.also be consecutively numbered. The Curry
site will use one (1) inch diameter Peterson disc tags, similarly consecutively

. numbered.

Fish recaptured at upstream tagging locations will be immediateTy
released following identification and recording of the tag type, color
and number (III Data Procedures).

The tagging crew at the Curry site will also collect age,
length and sex data for each species as follows:

Sockeye Salmon: Forty (40) sockeye salmon will be sampled
daily for age, sex and length.

Chinook Saimon: Age, sex, and length samples will be obtained
daily from a1l qaptured chinook salmon.

Chum Salmon: Twenty five (25) age, sex and length samples will
be collected daily from captured chum salmon.

Coho Salmon: Twenty five (25) age, sex and length samples will
be collected daily from fishwheel captured cpho salmon.

Pink Salmon: Forty (40) length and sex samples will be collected
daily from fishwheel captured pink salmon.

00G0o7
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The number of fish sampled for age, sex and length information
is adequate to define escapement characteristics and variability based
on previous findings by the ADF&G Stock Separation Office. Age samples
will not be collected from pink salmon due to there being only one (1)
age class involved in the adult return.

Tag and recapture data will be forwarded to the Anchorage
office every two (2) weeks.

Survey
Operation Dates and Survey Reach

Field operations for identifying Susitna River mainstem and
slough spawning areas will begin and end on the following dates:

Susitna Station Survey 15 July to 1 October
Sunshine Survey 15 July to 7 October
Gold Creek Survey 15 July to 15 October

The geographic area of responsibility for each crew is:

Susitna Station Survey - Estuary to Kashwitna River
Sunshine Survey - Kashwitna River to Chase
Gold Creek Survey - Chase to Devil Canyon

Mainstem and slough survey will be performed weekly. The
Sunshine and Gold Creek crews will perform the tag and recapture surveys
as scheduled below:

SURVEY _

CREW LOCATION ~ PERIOD FREQUENCY
Sunshine A1l tributary 25 July to 10 Oct. Weekly
‘ streams between _
Chulitna River
and Chase
Birch Creek 1 Aug. to 15 Aug. and  Weekly
7 Sept. to 21 Sept. Weekly
Troublesome Cr. 7 Aug. to 15 Aug. and Weekly
7 Sept. to 21 Sept. Weekly
Byers Creek . 7 Aug. to 15 Aug. Weekly
Byers Lake T Sept. to 15 Sept. Weekly
Question Creek 1 Sept. to 21 Sept. Weekly

Swan Lake Trib. 7 Sept. to 19 Sept. Once

100003 -



SURVEY

CREW LOCATION PERIOD FREQUENCY
Horseshoe Creek 7 Sept. to 21 Sept. Weekly
Clear Creek 7 Aug. to 15 Aug. Once

(Tower 2 miles)

Gold Creek Al1 Tributary 25 July to 1 Oct. Weekly
streams between
Chase and Devil
Canyon with ex-
ception of Port-
age Creek and

“Indian River
which, because

of their length,
will be surveyed
only for the first
one (1) quarter
mile upstream
from the mouth.

From 25 July to 15 September, the Gold Creek crew will also
be responsible for fishing gill nets at various locations on the Susitna
River between Devil Canyon and a point approximately 1/2 mile above
Portage Creek once every five (5) days for four (4) hours. Collections
will be made in a manner as uniform and unbiased as possible to assure
that the study area is satisfactorily sampled.

Chinook salmon enumeration surveys of mainstem and tributary
systems will be conducted from July 15 through August 15, 1981.

All sampling periods and survey frequenc1es area based upon
the results and experiences of previous studies conducted in the Sus1tna

River basin by ADF&G.
Methods
Mainstem Surveys

The fo]]ow1ng gear will be used to determ1ne the presence of
mainstem spawning:

1. Drift gill nets
2. Electroshockers
3. Echo recorders
4. Egg deposition pump

100009



Each crew will have assigned a 20 foot river boat powered by

a 75 hp jet outboard.

Drift gill nets will be fished by extending the net out
perpendicular to the river channel, with the outside end of the float
line attached to a buoy and the other fixed to the boat. The boat will
drift under just enough power to keep the net reasonably straight and
perpendicular to the current. Mainstem areas fished by this method
should be substantially free of surface and subsurface debris and
sufficiently shallow enough to allow the net to reach within a foot (or
less) of the bottom. Catch data will be recorded as outlined in the
drift net form (III Data Procedures). Salmon caught by drift netting
will not be assumed spawning at the catch location unless all of the
following criteria are met:

1. Fish exhibits spawning maturation colors and morphology.

2. Fish expells eggs or milt when slight pressure is exerted
on the abdomen. - ’

3. Fish is in vigorous condition, with 25 percent or more of the
eggs or milt remaining in the body cavity.

4. An additional drift produces fish meeting criteria 1 through 3
above. :

Each crew will have an echo recorder (depth finder) available
which will be used on the Susitna River mainstem in those areas where
water depth precludes use of a drift gill net. Method of operating the
echo recorder will be in accordance with manufacturer's guidelines
except that the transducer beam will be directed horizontially across
the river channel instead of vertically. Suspected fish targets will be
verified at first opportunity with electroshocking equipment or any
other methods which based on site conditions appears feasible.

Two (2) electroshocking boom units will be available for use
between the three (3) crews. Operating procedures are outlined in
Appendix VI. These units will be worked whenever feasible on the
Susitna River mainstem. The same criteria outlined under drift gill
netting will be used to ascertain whether captured fish are spawning at
the catch location.

Where water depth allows, suspected mainstem spawning areas
will be sampled for egg deposition. A standard backpack water pump and
two (2) circular standing screen cod nets 18 inches in diameter will be
used to sample the river bed. Equipment operating procedures will be
demonstrated in the field. Results will be recorded in the appropriate
sampling form (III Data Procedures). o

Set gill nets will be deployed by the Gold Creek crew in
slack water areas and eddies on Susitna River mainstem between Devil
Canyon and a point approximately 1/2 mile upstream of Portage Creek.
Deploying a gill net is achieved by tying one (1) end of the float line
to the shore and "playing out" the net from the side or bow of the boat
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and then releasing the end of the net with an anchor and buoy attached
to the offshore end of the lead 1ine and float line respectively.
Properly positioned, the net should extend offshore in a straight line
or with a slight downstream arc.

Each survey crew will report the location of suspected mainstem,
slough.and tributary spawning areas twice weekly to the Aquatic Habitat
(AH) crew assigned to that area. This information will be transferred
to the AH crew on duplicate sampling forms {III Data Procedures). Each
Adult Anadromous (AA) crew will also perform those co-operative duties
discussed in the AH technical procedures section.

Slough and Tributary Surveys

Sloughs {clear water) and tributaries listed in the preceeding

section will be surveyed in their entirity except as indicated according

to the schedule. Surveys will be conducted on foot by two (2) crew
members; one counting live fish and one counting carcasses. O0bservers
will wear polarized glasses and use tally counters when enumerating
fish. Survey information will be recorded on the appropriate form along
with the number of tagged fish, catagorized by tag type and color (III
Data Procedures).

Survey data will be forwarded to the Anchorage office every
two (2) weeks.

Chinook Salmon Aerial Surveys

Aerial surveys to enumerate individual chinook salmon will be
conducted via helicopter over all known and suspected spawning grounds.
Data reported will reflect the total number of fish observed.

Eulachon Survey

Eulachon, are known to utilize lower portions of the river

'for spawning. A survey addressing Eulachon is planned for Phase II

operations in the spring of 1982 and will not be discussed further here.

Stock Assessment

Operation Dates

Program will begin and end on the following dates:
1 July to 1 Dgéember

Methods |

A Fisheries Biologist II will perform a comprehensive literature

search on salmon stock identification methodology and procedures. All
available fisheries data on each species and stock north of Anchor Point
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in Cook Inlet focusing on age, size, run timing and abundance will also
be compiled. Data sources will include but not be 1imited to ADF&G Cook
Intet Data Reports, Management and Catch Statistic Reports, Federal Aid
Reports, USFWS & NMFS publications, and unpublished data from ADF&G
staff and other state, federal and private fisheries scientists.

After compiling available stock information and evaluating
proven and suggested stock separation methods, an analysis will be made
of the suitability of each stock separation technique in determining the
contribution of Susitna River fish to the Cook Inlet fishery. The

results will be presented in a final report along with specific recommendations

on implementing a stock separation program for Susitna River fish.

Radio Tagging

Operation Dates

A training class will be held from 15 May to 1 June on the
Kenai River for personnel assigned to the radio tagging program.

Field activities for radio tagging and tracking will begin on
the Susitna River and terminate on the following dates:

15 June to 1 October
Methods

The training class will be conducted under the direction of
Carl Burger. A1l personnel assigned to the radio tagging program will
be trained in the use of proven techniques to sample, tag and radio
track salmon. Carl Burger is a biologist with the U.S. Fish and Wildlife
Service and has considerable radio tagging expertise.

Following training, project personnel will radio tag approxi-
mately 40 adult salmon. The salmon will be collected at the Talkeetna
fishwheel site which is far enough upstream of the Talkeetna/Chulitna/Su-
sitna River confluence to insure that radio-tagged individuals are
actually utilizing the drainage upstream of this point.

SPECiES' 'NUMBER RADIO TAGGED TAGGING PERIOD

Chinook 15 15 June-15 July
Chum : 13 1 August-7 September
~ Coho. - 12 15 July-1 September
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A1l tags used will be low frequency (40 MHz) and will have a
Tife expectency of 90 days or more, with a reception distance of not
less than one (1) mile.

The fish will be selected from fishwheel captures at the
Talkeetna tag/recapture site. There will be no attempt to bias selection
other than no fish will be tagged with a transmitter that has been
tagged previously with either Floy or Peterson disc tag or is lethargic
or shows any external injury. Once a fish has been selected it will be
transferred to a water tight box containing a fish anesthetic to subdue
the specimen. The fish will be ready to tag within about two (2) minutes.

The cigar-shaped radio transmitter to be used is next tested
for signal reception in water. Thence, it is coated with water soluble
glycerin, and with the help of plexiglass tubes, is s1id through the
mouth and esophagus and into the stomach. Prior to release of the fish,
the transmitter is tested again. The salmon is gently transferred to
the river near shore, where it is held until consciousness is regained
and the fish can forcefully swim away. Preliminary tracking studies
will commence from a boat.

When several fish have been tagged and released, periodic boat
trips and flights will commence to document their new locations.. In
this study, boat tracking will occur at least twice weekly. At least
two (2) tracking flights will also be made per week {weather perm1tt1ng),
with fixed wing aircraft and/or helicopters. Both manual and scanning
radio receivers will be used. From the boats, fish will be pinpointed
to 20 + feet of their actual locations.

Data will be recorded on the appropriate forms (III Data Pro-

cedures) and will be forwarded to the Anchorage office every two (2)
weeks.

B.  RESIDENT AND JUVENILE ANADROMOUS FISHERIES STUDIES

Study Descriptibns and Rationale

Phase I of Resident and Juvenile Anadromous (RJ) field
operations will extend over one summer and two partial winter seasons.
The following discussions outline seasonal work plans to be implemented.

‘Summer Field Operations

-~ Summer field operations will be conducted from May through

_October utilizing riverboats, rafts, fixed-wing-aircraft, helicopters

and pick-up trucks as the primary means of transportation. A total of
four riverboats, crewed by Resident and Juvenile (RJ) and Aquatic Habitat

“and Instream Flow {AH) biologists, will operate on the Susitna River

from the Estuary to Devil Canyon.
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- The riverboat crews will be based at the Yentna, Sunshine
and Talkeetna Adult Anadromous (AA) Studies fishwheel/sonar camps and at
the Gold Creek RJ Camp. Basing the boats at these locations will pro-
vide the necessary security and logistical support required for project
implementation. Each riverboat will be staffed by one to three RJ
biologists accompanied by one AH biologist as indicated in Figure 2. The
fesgogsibilities assigned to the four RJ riverboat biologist crews will
include:

Systematic sampling of resident and juvenile anadromous populations
using established techniques including gillnets, minnow traps,
adult traps, hook and line, seines and electrofishing.

Design an effective downstream migrant trap to be deployed during
Phase II.

Tag and release adult resident fish and attempt recapture.

Conduct informal interviews of sport fishermen between Talkeetna
. and the Tyone River and record the following information:

Date and location of catch.
Species, number of fish and number of hours fished.
Method of access to the area.

Carry out those co-operative duties discussed in the AH procedures
section. ;

- A fifth crew consisting of three RJ biologists and one AH
biologist will operate in the upper Susitna River Basin. This crew will
enter the study area as soon as practicable after break up. They will
be provided both fixed-wing and helicopter air support in addition to .
two (2) inflatable rafts for primary river transportation.  These biologists
will be mobile; moving their base of operation between habitat locations
every one {1) to three (3) days. Emphasis will be placed primarily at
tributary mouths, tributary reaches and natural lakes which would be
inundated after impoundment.

: Winter Field Operations

Winter field operations were initiated in December 1980 along
the Susitna River from the estuary to Devil Canyon. This period of the
field program will continue to such time as ice-out (April) and begin
the following November or December. Two to three crews as required to
complete sampling objectives, are operating from base camps at Gold
Creek and Montana Creek. Primary river travel is by snowmachine with

'support from fixed or rotary wing aircraft as necessary. Field camps

and Tocal lodging facilities are being used as appropriate.

00014




.

Winter field crews are assigned as depicted in Figure 3.

Study Habitat Locations

Resident and Juvenile Anadromous Fisheries Studies sampling
locations are depicted by number in Appendix VI, Figures 3-8. The general
area of each habitat location is indicated by a corresponding number in
the map code column of Table 1, Appendix VI. More specific locations
follow each numerical group code. An explanation of the system of
specifying geographic locations is included in Appendix VI.

Due to the inherent variability of a dynamic system such
as the Susitna River, actual placement of gear can not be precisely
defined. However, every effort has been made to insure that the re-
producability necessary for the acquisition of meaningful data has been
incorporated into the sampling site selection scheme.

Selection of individual sites at habitat locations is based
on the following criteria. Each site will be sampled bi-weekly.

Tributary Stream Mouth Sites

Selection of sites at tributary stream mouths will include up
to three (3) sites within the back-water pools commonly found at tributary/mainstem

-confluences. They are:

Mainstem river/tributary interface (a).

Approximately one half (1/2) the distance up the back-
water pool (b). ,

Interface of back-water pool and tributary flow (c). .

On many smaller tributaries only sites (a) or (a) and {c)
will be sampled, while it is anticipated that on larger tributaries all
three sites will be sampled. This will be necessary to insure that the
sampling gear is not spaced so close to influence overall gear effectiveness.

S]ough Sites

Selection of sampling sites at sloughs wiil include up to
three (3) sites, depending on the size of the siough. They are:

Slough mouth.
Approximately one half (1/2) the distance up the sTough.

Slough head.
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Mainstem River Sites

Mainstem river sites will be selected in areas suitable
for effective deployment of the various gear types. The actual location
of mainstem sites will be marked on a prominent shoreline object (tree)
by blazing and/or placing an aluminum p]ate with the site location and
number inscribed thereon.

Upper Susitna River Tributary Sites

- Preliminary ground reconnaissances of upper Susitna River
tributaries which will be affected by the proposed impoundment were
conducted by the U.S. Fish and Wildlife Service (1974) and the Alaska
Department of Fish and Game (Williams, 1976). Based on these findings,
eight major tributaries have been selected for in-depth studies of fish
populations. These streams, with the mile which may be inundates, are
listed in Table 1.

A typical tributary stream is shown in Figure 1 with sampling
sites defined. Preliminary ground and aerial surveys have shown that
prime fish habitat occurs primarily in the lower one mile of tributaries.
A distance of one mile will be measured relative to the thalweg of the

-stream. Starting from the stream mouth, every other 500 foot section of

stream will be sampled within this mile. Proceeding upstream, the sites
will be numbered one (1) through five (5). A non-sampling area of 500
feet will follow each site sampled.

At site one (1), gear fished will initially 1nc1ude the following:

Five {5) minnow traps, five (5) trot lines, one (1) set for burbot
variable mesh gilinet, seines, electric shocker, and rod and reel. Gear
fished at sites two (2) through five (5) will include: seine, electric
shocker, and rod and reel.

Set gear will be f1shed for 48 hours. A maximum of one (1)
hour will be spent fishing seines and/or shockers at sites two (2)
through five (5) to y1e1d a qualitative and quantitative indication of
fish present. At site six (6) extending from the end of mile one (1) to
the upper flood level any or all of the non-fixed gear will be fished to
determine the presence or absence of fish.

Sample sites will be blazed and tagged to insure the same
areas are sampled each time.

Selective Sampling of Fish Concentrations

To augment the tag and recapture portion of the project, areas
of observed fish concentrations will be sampled without regard to
sampling design or quantitative comparison. It is envisioned that this
sampling selection method will insure that adequate numbers of resident
species are tagged for study of migratory behavior.
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Figure 1. Sambﬁng sites in a typical impoundmént stream.
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Sample No.
(1)

1/ (2)

17 (3)

(4)

1/ High

Table T‘. Sampling Streams Proposed Susitna Impoundment.

Impoundment - Lower 2,050

Fog 6.5 miles in impoundment. Talkeetna D4. Trib.

Rt (South) side of Susitna to Next site 5 miles.

Tsusena 4.5 miles in impoundﬁent. Talkeetna D4.
Left {North) side trib. to next site 4.5 miles.

Impoundment - Upper 2,200

Deadman 2.0 miles in impoundment. Talkeetna D3.
Left (N) side trib. to next site 7.0 miles.

Watana 8 miles in impoundment. Talkeetna D3.
L side trib. to next site 12 miles.

Kosina 4.0 miles in impoundment. Talkeetna D2.
Rt. side trib. to next site 1.5 miles.

ggx_é.s miles in impoundment. Talkeetna DZ2.
Left side trib. to next site 21 miles.

Goose 1.5 miles in impoundment. Talkeetna Cl.
Rt side trib to next site 2.0 miles.

Oshetna 3.5 miles in impoundment. Talkeetna C1.
Rt side trib. to next site 11 miles.

falls in lower river<1ike1y preclude all upstreém-fish

passage to upstream sampling areas.
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Study Methods

A variety of sampling techn1ques and equipment will be
used to capture resident and juvenile fish. The transactions of the
American Fisheries Society have through the years presented articles on
the relative effectiveness of gear types. Discussions and illustrations
of gear along with fishing techniques are presented by Lagler (1959) and
illustrated by Sundstrom (1957). The use of the rod and reel in the
%?ggg;e of the various fish species is d1scussed at length by McClane

‘ Gear types are divided according to season of intended use and
mobility of deployment. Minnow traps, burbot sets, trot lines, jigging
sets and under-ice gillnets are intended for winter use while minnow
traps, trot lines, burbot sets and set gillnets are intended for summer
use. Beach seining, hook and line angling, electro-shocking and drift
gillnetting are primarily mobile techniques intended for summer use.

Detailed instructions on the assembly, use (setting) and
checking of the various gear types used is in Appendix VII.

Tagging of Resident Adult Species

Efforts will be made to capture up to 3,000 resident adult

_fish for tagging. Species to be tagged are Arctic grayling, burbot,

rainbow trout, round whitefish, humpback whitefish, and suckers.

The Floy Tag and tagging system described in Figure IV-1
will be utilized in all tagging except for burbot. Tagging of burbot
will be accomp11shed with a disk dangler type tag (Figure IV-2; Figure
1V-3) using methodology described by Mauney, (1965) and Rounsefe]]
(1963). Abbreviated instructions for attaching the disk-dangler are in
Appendix IV section B.

Resident Adult Tag Recovery

Recovery of tags placed on adult resident fish will be
accomplished hy the following means:

The angling public will be requested to return recovered tags to
Fish and Game or if captured fish is released, to report the tag
number. The public will be informed of the tagging program by:

(1) news releases to the med1a, and (2) posters placed in locations
frequented by anglers.

Resident and Juvenile Anadromous field operations.
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Radio Telemetry

An experimental telemetry program will be conducted with large
resident species. The purpose of the program will be to determine if
resident fish can be successfully tagged and monitored. Ten (10) tags
will be employed with tagging commencing just prior to freeze-up. The
movement of resident fish will be monitored to determine intra-system
migration patterns. The Timited data will provide a basis for determining
feasibility of more extensive studies during Phase II. -

Details of tagging procedures are discussed in the Adult
Anadromous section. '

Level of Effort

Schematics of study personnel by primary area of respon-
sibility are given in Figures 2 and 3 the full staff of RJ will include:
1 Fisheries Biologist III, 1 Fisheries Biologist II, and 10 Fisheries
Biologist I's. Personnel of AH staff will participate in field operations.

C. AQUATIC HABITAT AND INSTREAM FLOW STUDIES

Study Description'and Rationale

Phase I of the Aquatic Habitat and Instream Flow Study (AH)
will be subdivided into two segments (Figure 4): 1) fishery habitat
evaluations of the principal resident fish, and juvenile and adult
anadromous salmon sampling areas to include point specific and general
habitat evaluations; and 2) selected habitat evaluations which represent
simi}gr*habitats in the study area in addition to those slated for fish
sampling. , .

Fishery Habitat Evaluations

Fishery habitat evaluation studies will be performed during
the winter and summer field seasons and are subdivided into point specific
and general habitat evaluations (Figure 5).

Point Specific Evaluation

Velocity, depth, and substrate data will be collected at
the gear placement sites (gps) to characterize the range of streamflow
dependent characteristics which appear to be influencing the suitability
of various habitat types for the species and 1ife stages of interest.
Velocity, depth, and substrate data will also be recorded at points
where fish are observed. These data will be collected according to the
AA ground survey and RJ sampling schedules. :
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RESIDENT AND JUVENILE ANADROMOUS (RJ) AND AQUATIC HABITAT AND INSTREAM FLOW (AH) STuDY
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RESIDENT/JUVENILE - AQUATIC HABITAT
PROJECT LEADERS

R/J FB IIT AH FB III

2000+

|
Upper River (Devil Canyon
to Tyone River) '
RJ FB II
' RJ FB 1
Estuary to Talkeetna Talkeetna to Devil Canyon RJ FB 1
AH FB I
) 1
Yentna Sunshine '
- Base Base Taézigtna Gold Creek Base
RJ FB I AH FB I ’ l
“AH FB I RJ FB I A RJ FB I ' '
_ ROFBI . RJ FB I RJ FB 1 AH FB II*
AH FB 1 RJ FB I AH FB II
ROFBT AH FB I
AH FB I

.

*Selected Habitat Evaluation Study Crew.



e :

RESIDENT AND JUVENILE ANADROMOUS (RJ) AND AQUATIC HABITAT AND INSTREAM FLOW (AH) STUDY
‘ ' PERSONNEL DEPLOYMENT - ICE COVERED MONTHS
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General Habitat Evaluation

General habitat evaluations will provide the necessary data
to describe and map the overall habitat characteristics of each RJ and
AA study site. These data will be collected in the study area below
Devil Canyon on a twice per month basis with the exception of discharge.
Discharge will be measured three times, once per seasonal period of low,
medium, and high flows based on existing flow records. Data will be

- collected in the study area above Devil Canyon, according to the schedule

detailed in the RJ section. Data collected will include the parameters
listed in Table 2.

Table 2. General Habitat Evaluation Parameters.

Water Quality Hydrology Mapping
tempefature {air, velocity photography
water, and intra- - ‘
gravel*) stage* substrate
pH discharge* cover
dissolved substrate pools
oxygen -
riffles

specific
conductance dimensions

. ~ {aerial and
turbidity cross sec-

' tionals*)

gear place-
-ment sites

*Note: these parameters will not be measured in the study area above
Devil Canyon.

Selected Habitat Evaluation

Habitat locations which can be used to represent areas
between Talkeetna and Devil Canyon that have comparable physical and
chemical characteristics will be evaluated one time per seasonal low,
medium, and high flows. These data will be used to determine how many

miles or what percent of this section of the r1ver has similar characteristics

(F1gure 6).

100024



Selected
Habitat
Evaluation

Water Mapping Rydrology
Quality ,

Figure 6. Selected Habitat Evaluation Components.

Data collected on mapsand evaluatioms of these sites will
include the parameters listed in Table 3.

Table 3. Selected Habitat Evaluation Parameters.

Water Quality | Mapping Hydrology
temperature (air, photograph velocity
water, and intra-.

gravel) substrate _ stage

pH ' cover discharge
dissolved channel substrate
oxygen dimensions

specific - pools

conductance -

riffles
turbidity .
. morphometry

gear place=-
ment sites

. Additional water quality data wi11;be jointly collected
by AH and U.S. Geological Survey (USGS) personnel (Table 4).
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Table 4. ADF&G/USGS Additional Water Quality Measurements.

Nutrients And Organics

NO, + NO3 dissolved NHy Organic N Total

NHy dissolved . Phosphorus Dissolved Total
NH, + Organic N dissolved Phosphorus Total

NO, +,N03 Total | Dissolved Organic Carbon

Suspended Organic. Carbon

Inorganic Constituents

Silica Chloride
Calcium Magnesium | ' Fluoride
Sodium Sulfate
Potassium Turbidity

Dissolved Solids {residue
at 18°C)

Minor Elements Dissolved and Total

Arsenic ‘ ' Iron
Barium Lead
Cadfum ' Manganese
Chromium < Mercury
Cobalt : Nickel
Copper ' Selenium
Zinc

Field Parameters

Specific conductance, alkalinity, pH, temperature, dissolved
oxygen. - -

"~ Sediment Analysis

Suspended sediment concentration and complete particle size
analyzed. ’
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Study Site Locations

Fishery Habitat Evaluation Sites

-Point specific measurement sites data will be collected
at each RJ gear placement sampling site location. Data will also be
collected at the AA sonar and fishwheel sites and spawning sites which
will be identified by the AA ground survey crew.

General habitat evaluation sites will be the same as those
described in the AA and RJ Study Habitat Location Sections of this
manual.

Selected Habitat Evaluation Sites °

Project personnel will review and analyze aerial photographs,
topographic maps, and the water surface profile analysis of the study
area between Talkeetna and Devil Canyon to identify five representative
habitat locations. These locations will be selected in May, 1981.
Additional sites will be added at a later date if they are determined to
have value to the Phase 1 study.

Methods

Water Quality

Water Quality will be evaluated at the fishery habitat
evaluation and selected habitat evaluation staff gage placement sites in
the study area below Devil Canyon. Water quality data will be collected
from the center of each index area in the study area above Devil Canyon.
General habitat evaluation water quality data will be collected twice
monthly below Devil Canyon and once per month above Devil Canyon.

Selected habitat evaluation water quality data will be collected one
time per seasonal period of low, medium, and high flows. .

D1sso]ved oxygen (DO), pH, temperature, and specific conductance
of surface waters will be measured in the field with a Hydrolab model
4041 multiparameter meter or a combination of instruments (YSI model 57

-dissolved oxygen meter, a YSI model 33 S-C-T meter and a Digi-sense

model 5985-40 pH meter). Intragravel water temperatures will be measured

with a combination Digi-sense thermistor C-8522-10 and YSI 400 series

semi-solid insertion probe system; The instruments will be operated
following the manufacturers' instructions (Appendix 8) and when applicable
calibrated according to the procedures established by the USGS in 1981
(USGS, 1981). Water samples for turbidity analysis will be collected at
the same time the preceding water quality field parameters are measured.
Samples will be collected in 250 ml plastic bottles filled two-thirds

full and stored in a cool, dark location prior to analysis. Turbidity
samples will be returned to Anchorage once per week for analysis on a

Hach model 2100A turbidimeter. Air temperature will be measured at

these sites with a thermometer shielded from the direct rays of the sun.
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Surface water temperatures will be continuously monitored
at staff gage placement sites by Model J-90 Ryan thermographs to identify
thermal characteristics within the study area. These sites will include,
but not be 1imited to the four (4) AA sonar and eight (8) fishwheel
sites, and the mouths of major tributaries below Devil Canyon. Thermographs
will be enclosed within minnow traps, weighted with stones and attached
to the staff gage with wire. The traps and wire will be concealed to
prevent tampering with by the public. Thermographs will be inspected
twice monthly and the time, date, and temperature recorded on the chart
to calibrate the instrument. The "0" ring seal will be cleaned and
greased 1ightly with vaseline to prevent leakage before resealing the
thermograph. Charts will be replaced every ninety days. In addition to
surface water temperatures, intragravel temperatures will also be continuously
monitored by thermographs buried in the gravel to characterize the
relationships between surface and ground water temperatures.

Hydrology

Mean column, point velocity, and depth measurements will
be measured with Marsh-McBirney, Price AA, or Pygmy flow meters and top-
setting wading rods according to the respective manufacturers' instructions
and procedures approved by the USGS (Smoot and Novak, 1977; Buchanan and
Somers, 1973). Point velocities are measured at the same depth as the
organism (i.e. fish) or object {i.e. minnow traps, spawning redd, etc.)
of interest. The mean column velocity is the measurement of the average
velocity in the same vertical plane as the preceding point velocity. 1In
water with a depth of three feet or less, as measured with a top-setting
wading rod, the mean column velocity will be measured at the one point
located .6 of the total depth from the surface of the water. For depths
greater than three feet, two velocities will be measured to compute the
mean column velocity. They will be measured at .2 and .8 of the total
depth from the surface of the water and averaged. If the channel bottom
is soft, care must be taken to avoid submerging the foot of the wading
rod or the sounding weight into the substrate material. .

When using a Price AA or Pygmy flow meter, the velocity at
the point of the current meter is determined by counting the number of
signals ("clicks") per unit of time. Each meter is calibrated by the
commercial supplier and an equation for the relationship between velocity
and revolutions per unit time is derived. To facilitate field use, the
equation is solved for a number of revolutions ("stop counts") and
various time steps. A rating table (Figure 7) which shows the velocity
for a given number of revolutions per time interval is provided with
each meter. The real trick in using the rating table is to memorize the
"stop counts”. One should count clicks for at least 40 seconds, remembering
to stop counting at one of the stop counts in the rating table. Failure
to do so will negate the ability to obtain the velocity directly from
the rating table. One cannot simply interpolate between stop count
values given in the table; the rating curve equation must be solved.
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After 40 seconds has elapsed it is only necessary to concentrate on
stopping at a "stop count". The rating table is usually contructed in
one-second steps from 40 seconds to 70 seconds. When using a Marsh-
McBirney electronic flow meter, allow the meter to calibrate, place in
the proper location and read the meter.

Locations of point and mean column velocity measurements
will include minnow traps, salmon redds, gillnets, and trot line sites.
Velocities will also be measured at sites where fish are observed.

Minnow trap velocities will be measured at the upstream
mouths of traps each time they are set and reset. Location and identification
of salmon redds where velocity and depth will be measured are based on
standards established by the ADF&G (Estes, Hepler, and Hoffmann, 1981)
and the Arctic Environmental Information and Data Center, AEIDC (Baldridge,
1981). Biologists will select vantage points within study sites that
allow both good visability for observation and create the least disturbance
to the fish. Polarized sun glasses will be worn to screen out reflected
glare from the water and increase the observer's efficiency. Redds will
be defined by direct observation of the repeated fanning and digging
actions of the female at the same site. Redds will also be located by
observing characteristic spawn1ng behavior including biting and chas1ng
of intruders by a male-female pair, or an individual adult remaining
over a distinct excavated depression in the streambed. When a redd is
located, the site will be marked by methods similar to those used by
Bovee and Cochnauer (1977). After all of the redds within a sampling
site have been identified, the velocities and depths will be measured.

... Velocities at set gillnet and trot line sites will be measured ot ceqrsf 2\
Toratea13) ~fooi~iniareals.along the length of the initial set when set {ud\+pﬁ
perpend1cu1ar to the flow. When set parallel to the flow, one velocity giline

measurement will be taken immediately upstream of the net or trot line. L“sz*t:k
Measurements will be recorded each time the gillnets and trot lires are “*‘;flaa:
set and the locations of fish captured noted. » W‘irtkk
af G
Every attempt w111 be made to obtain velocity measurements. 2u£}¢indh§
When location of fish sampling gear and water depth make these measurements
impossible to obtain, this will be noted on the point specific habitat
evaluation form. , /T“VL&%“;&
s lnﬂc.,* i
Staff gages, will be installed at fishery habitat and Lireh €128
selected habitat evaluation sites in the study area below Devil Canyon. sk

Specific placement will be determined by the crew in charge of selected
habitat evaluation. Staff gages will be read twice monthly to determine
the stageld1scharge relationship between $loughs, side channels, and the
mainstem river with the exception of side sonar and fishwheel site staff
gages which will be read every six (6) hours when the 51tes are manned
by AA crews. .
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A transect will be surveyed and the stream bed profile
determined in a plane perpendicular to the flow of water at each gage
site prior to installing a gage. Staff gage elevations in the study -
area between Talkeetna and Devil Canyon will be determined from the R&M
Consultants datum used to establish streambed elevations. The staff
gage will be read before and after collecting the discharge data. This
information will be used to develop stage/discharge rating curves and to
estimate reach specific streamflows. Where applicable, mainstem discharge
inform?tion will be obtained from the closest USGS gaging station as a
control.

Discharge will be measured at staff gage placement sites
during three seasonal flow periods (high, medium, and low). These
measurements and the following discussion are based on procedures developed
by the USGS (Smoot and Novak, 1977; Buchanan and Somers, 1973), and
¥gg¥§ Instream Flow Group (Bovee and Milhous, 1978; Trihey and Wegner,

Discharge will be computed from the mean column velocity
and depth information recorded at vertical columns (verticals) collected
along the transects surveyed when placing the staff gages. A tagline
will be stretched across the water parallel to the transect. One should
attempt to subdivide the channel such that no more than 5% of the total
flow passes between successive verticals. The spaces between verticals
are termed cells. Verticals are to be placed such that they best describe
velocity distribution and changes in the cross sectional channel geometry.
If the direction of flow is not at right angles to the cross section,
find the velocity vector normal to the section. Measure the cosine of
the horizontal angle (Figure 8) by holding the discharge measurement
note sheet in a horizontal position with the point of origin (0) on the
left edge over the tag line, bridge rail, or any other feature parallel
to the cross section. With the long side parallel to the direction of
flow, the tag 1ine or bridge rail will intersect the value of the cosine
of the angle (a) on the top, bottom, or right edge. Multiply the measured
velocity by the cosine of the angle to determine the velocity vector *
component normal to the measuring section.

e —_

: "\j\(g_lggt_ty Vector ' -
L *2%;%?fffLM&'x~- R

O

Paint of
origin

Tag line. edge of cable
: car, or bridge rail

\ Read angle coefficient here

)

T M

Figure 8. Measurement of Horizontal Angles (from Buchanan and Somers,
1973). ’ :
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Substrate data will be collected based on procedures
used by the AEIDC (1981), ADF&G (Estes, Hepler, and Hoffmann 1981) and
Shirazi (1979), at fishery habitat evaluation (point specific and general
habitat) and selected habitat evaluation sites.

‘ General habitat and selected habitat evaluation substrate
data will be collected along the discharge measurement transect(s) at
each velocity and depth measurement site. Point specific habitat evaluation
substrate data will be collected from a 2 foot radius around the velocity
and depth measurement site.

Substrate classes will be assessed by selecting up to three
predominant substrate groups and recording the percent of each. The
size and type of substrate are grouped into the following classes:

- 0. Organic Detrius 4, 1/4"-1" 8. 10" +
1. Silt Clay , 5. 1"-3" 9. Bedrock
2. Sand 6. 3"-5"

3. 1/16"-1/4" 7. 5"-10

Notes will also be made as to the absence or presence and
amount (% cover) of periphyton (attached algae) and other aquatic vegetation.
The degree of embeddedness will also be recorded. Embeddedness is
defined as the filling of interstitial space by fines between substrate
of Class Five (5) or greater (Figure 9).

Code Degrse of Imbededness (I) ) Iilustration

2 s f
; -
? 7
; :

90 to 100

Figure 9. Embeddedness Classification System (from AEIDC, 1980).
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- Maps will be drafted which identify substrate data sampling
sites and the locations of various substrate classes {III. DATA PROCEDURES).
The boundary between each distinct substrate class area within the
sampling site will be delineated on the Aerial View Map form (AH-81-03).
The substrate classification within each of these distinct areas will
also be identified and recorded on the map. Substrate from each of 4Xﬁ;$3“
these areas will be -phebegraphed—and mapped. Three (3) photographs will &édu 3
be taken at one third intervals along each transect using photography _ &t s 2
procedures similar to those used by R&M Consultants (Griffiths 1981).A/i éhm?ﬁxj
60 X 60 cm grid subdivided into 5 X 5 cm squares {Figure 10) will be uﬁth}ﬁﬁaﬁja

placed on top of the substrate and photographed (Kellerhals and Bray,
1970; Griffiths, 1981) | 1, FW

Magging

An upstream view cross sect1ona1 profile map will be drafted
for each staff gage transect (Figure 11). The staff gage location and
the channel dimensions; top width, wetted perimeter, bankfull top width,
and water's edges, of the cross sectional profile will be included.
Definition of terms follow:

Top Width: The top length of the water surface of a channel
cross section measured in a plane perpendicular to the direction
of the flow between the two water's edges.

Wetted Perimeter: The length of the submérged portion of a
channel cross section measured in a plane perpendicular to the
direction of flow between the two water's edges.

Bankfull Top Width: The top width of a channel cross section
measured in a plane perpendicular to the direction of the flow
between the two highest water's edgemarks.

Water's Edge: The point where the water surface comes into »
contact with the bank.

Bankfull Top Width

Figure 11. Cross Sectional Profile Diagram.
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An aerial view map will be drawn for each sampling site and
will include the following (III. DATA PROCEDURES):

Substrate Types: The boundary of areas covered by a distinct
substrate composition using the substrate classification
system. The degree of embeddedness of Class Five (5) and
larger substrate, and the percent of area covered by attached
algae and higher aquatic plants.

Cover: Overhanging vegetation, trees, dead fall obstructions,
large boulders, and undercut banks.

Channel Dimensions: The boundaries of the water s edges and
the bankfull water's edges.

"~ Pools and Riffles: ,The locations of pools and riffles within
study areas. Pools will be defined as a deeper, placid, and
sTower moving section of a stream and riffles as the shallow
rapids in an open stream, where the water surface is broken

into waves by obstructions who11y and partly submerged (Stalnaker

and Arnette, 1976).
Compass Direction: Orientation to the magnetic north.

Sampling Points: The position of each gear placement site,
and staff gage and transect locations.

Selected habitat evaluation sites will be morphometrically
mapped (Figure 12). A tag line will be stretched along transects to
determine horizontal distances between the two banks and the position of
each vertical depth measurement between them. An electronic distance
finder (EDF) will be substituted for taglines when the distance between
the bank is greater than 150 feet. Depths will be measured from a boat
with a Raytheon Model DE 719B portable survey fathometer or on foot with
a wading rod depending upon depth and accessibility. Where use of the
tag Tine and/or wading rod is not feasible due to the length of transect
and depth of water, the following method will be used. A person located
on the shore will operate an EDF and direct the boat operator via two-
way radio. When the boat crosses the transect, a distance will be
registered on the EDF and manually recorded. At the same time that
distances are measured, a radio signal will be transmitted to the boat
and a marking device will be triggered by the boat operator to record
the depth on the fathometer chart.

At Teast one photograph will be taken at each of the fishery

"habitat and selected habitat evaluation sampling sites which represents

the general habitat. Additional slides will be taken to depict a unique
situation or habitat type.
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Figure 13. Large River Velocity and Depth Procedure D%agram.

The information recorded on the. top section of the General

Agquatic Habitat form (AH-81-01) will be photographed for site identification

prior to photographing the sampling site. Each AH crew member will
maintain a personal log book and establish a section to record the
photography information. Orientation (i.e. upstream view, downstream
view, etc.), subject, time, and date will be noted. Each roll of film
and canister will be assigned a number before use. As an example, the
first roll of film being used by Jim Doyle in 1979 would be labeled -JD-
79-01, the second JD-79-02, etc. He would list each photo under this
number in his logbook, identify the date, stream name, survey area, and
section number. The roll and canister number and the quantity of photos
taken will also be recorded in the related data column space of the

General Habitat Evaluation form (AH-81-01).

Level of Effort

Aquatic Habitat personnel will be distributed within the
study area as illustrated in Figures 2 and 3. The AH staff will include
one (1) FB III, two (2) FB II's and six (6) FB I's. Aquatic Habitat, RJ
and AA crew members will jointly collect data as indicated in this
manual. o
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IT1. DATA PROCEDURES

Essential to this program are data analysis procedures.
Due to personnel constraints, this segment of the project has been
delayed. An amendment to this manual will be filed once the biometrics
program becomes operational.

A.  ADULT ANADROMOUS FISHERIES STUDIES

Sonar Data Collection and Preparation

Daily Procedures

1.  PRINTER TAPE STAMP: Each day's printer tape should be
stamped (Figure 1) at the beginning and end of the tape
as well as anytime during the day that control settings
are changed. Each morning the tape is removed from the
counter, stamped on both sides of the tear and filled
with the same information on each stamp.

2. DAILY LOG FOR SSS CONTROLS: This is a summary of changes
in controls which should be updated daily (Table 1). The
information is necessary when interpreting raw counts and
calibration factor data.

3. SIDE SCANNER COUNTER LOG: Details the mechanics of
operation of the counter, substrate and related equipment
(Table 2). Any apparent malfunctions should be recorded
with description, frequency, and consistency noted.

Also, changes in sensitivity, spare card changes, raising
or moving of substrate, anticipated problems, and needed
repairs on equipment. This is the place where suggestions
on improving operations, notes on river conditions which

- might have an effect on the equipment, and general comments
should be noted.

4. SIDE SCANNER COUNTS: Raw counts from printer tapes are
entered by hour and sector (Table 3). Counts which
register debris or are skipped in printing should be
noted with a "d" or "s" in the appropriate hour-sector
box. Enter "0" if there are no counts. To tabulate
data: An average of the hour on each side of a skip
should be used for the skip and counts should be totaled
for each sector and each hour. The grand total is the
total of all sectors or all hours {they should be equal).
This is known as the "daily raw count". In addition the
percent of total raw count by sector and hour should be
recorded in parentheses next to the total. After each
day's counts are tabulated and reported -printer tapes
and SSS count forms should be placed in notebooks unt11
sent to the main office.

5. FIELD COUNTER CALIBRATION: Raw counts will be calibrated
in season by visual monitoring of the counters with an
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Location:

Date: Time:

Beam Angle:

Velocity: —

Doad Range:

Live Range: —

Obsarvers:

Rernarks:

Figure 1. Printer tape stamp.
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Fi"_ Number N Page of
Table 1. 4 DAILY LOG FOR SIDE SCAN SONAR COUNTER ,
:é?_!i-
River: * Bank: S/N: Year:
! Command o Auto
Fish - Beam Dead Counting Print Printeut 'Test,
Date Time Velocity - Angle Range Range Time Time v Time

r




File Ny R 3 Paga ___ Of
\ ' | ,
Side Scanner Counter Log : . ‘
Location , - Year
Date Time Remarks (ie. Substrate lifted, any controls reset,;étc.) -

)}



File Number : Daily Sonar Counts Page of

River Bank

Date

Sector
1 2 3 4 -5 ) Total

Sector :
7 8 9 10 11 12

Tota

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1700

1800

1900

2000

2100 _

2200

2300

2400

Total

(Total raw counts)

- (Total .debris counts) -

= (Total good counts)

(debris blocks)
Total good counts : x 144 _

Total good blocks

Adjusted Raw Count
(Sectors 1-6)

TOTAL DAILY ESCAPEMENT (Adjusted raw count sectors 1-6 + 7-12) =

(Total raw counts)

(Total debris counts)

(Total good counts)

(debris blocks

Total good counts x 144 -

Total good blocks

Adjusted Raw Count
(Sectors 7-12)

COMMENTS ON BACK



) SIDE SCAN SONAR COUNTE. j(ELD CALIBRATION LOG § ’
River: Bank: S/M: Year:
- Percent |Beam Fish |
Date Observer Time Scope Sonar | Agree~ |[Width Velocity| Sensi- Comments
: Count .Count | ment Alt., (Sec/Ft)| tivity o '
Start - - (1) (2) 2°,4°

Stop .

(1:2)100




osc1111scope. Field crews will be instructed by perm-
anent staff in the procedure for visual counting and
filling out the FIELD CALIBRATION FORM FOR SIDE SCANNING
SONAR COUNTER (Table 4).

DAILY DATA REPORTS: Side scanner counts and field counter
calibration results should be recorded on the DAILY
ESCAPEMENT DATA form (Table 5). Data should be recorded

" by bank and the four (4) daily calibration counts should

be recorded individually.

Escapement Sampling - Age & Length Data ) -

Fish‘Samplfng Procedures

1.

10.

, than four rows above the lateral line. .

Check species of each intended sample (see Pacific Fishes
of Canada, Fisheries Research Board of Canada, Bulletin

180, Ottawa 1973). 7 7 T

A scale should only be taken from the left side of the
fish (see Figure 2; ‘ , -

The "preferred scale" is located two (2) rows above
lateral line on the diagonal from the posterior insertion
of the dorsal fin to the anterior insertion of the anal
fin.

If the preferred scale is missing take a scale, again on
the left side of the fish, within the area behind the
dorsal fin but forward of the ventral fin, and no more

If no scales are present in this area, discard the fish.

If the scale is stuck or dried, moisten and pull toward
the head of the fish gently rather than straight_back.

CTean all slime, grit, skin and silver pigment from the
scale by moistening and rubbing it between the fingers.
The scale should be completely clean and transparent.

Mount on gum card after moistening. Scales are mounted
on the gum card number which corresponds to Age Weight
Length (AWL) form number containing the length, weight
and sex information for that fish. Place it directly
over the number on the gum card with the anterior edge
facing the bottom of the card (Figure 3). The ridged
side of the scale must be facing upward or no impression
will be made in the acetate card. This is the same side
that is exposed on the salmon.

Cover completed gum cards w1th wax paper after dry1ng, if
possible.

Length measurements should be taken from mid-eye to fork
of tail and recorded to nearest millimeter.
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Figure 3  SCALE SILECTION AND MOURTING OR GUAED CARD
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Labeling Procedures

The functions of proper labeling is to produce a set of sample
data which includes a gum card, an acetate impression and an AWL Form
(Table 5A and 5B). These have corresponding location, date, species,
gear code and subsample number. None ever has more than a single loca-
tion, date, species, gear code or subsample number.

A.  Numbering.

Numbering begins with 001 for each species at each escapement
sampling location for the 1980 season. Each card, AWL and acetate for a

- specific group is consecutively numbered throughout the season (i.e., CI

Yentna R. 6-29-80 Red 001 to CI Yentna R. 7-29-80 Red 025). It is the
responsibility of collectors to check the numbers being used each
sampling day to maintain correct sequence and omit duplication.

-

B. Gum Cards

1. General Guidelines:

(a) Note which number to begin with, for each
sample location, -for the date in question.

(b) Prior to sampling, cards may be filled out with
species, date, gear, locale, and collector's
name. They may also be numbered when the total
cards for a given area are known for that date.
These must be carefully checked when scales are
to be fixed to assure correct information.

(c) On location before mounting scales, all perti-
nent information should be completed on that
card, in pencil.

2. Information Explanation

(a) Species: (D. nerka or Reds) Scientific or
common name of sample.

(b) Card No.: Consecutive for this area and
species (see A. Numbering).

(c) Locality: Name of beach, river or area and may
include cannery or site name. Use the C0OK
INLET SAMPLE LOCATION CODES. (Table 6.)

(d) Scow/Gear: Gear number code is listed on re-

- verse of AWL for appropriate type used.

(e) Sampling date: mo./day/year that the scales
were taken. Omit if the same as period date.

(f) Period date: mo./day/year fish actually caught.

(g) Collector: Last name(s) of person{s) collecting
scales and data. '

(h) Remarks: Include anything unusual about weather,

J the sample or anything else considered pertinent
by collectors.
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k_v

T~ .~ Momth - Day - - - - -

~ Remarks {Weather - Water conditions) etc. - -

~ATCH DATE : - . HEWRS EISHED ~ -

v eamide o oo . _SAMPLING INFORMATION

'}_ .

i
i
!
)
|

L :

: - : CODING

Note: District, Subdistrict River (stream) and samplmg locat1on codes will be provided

sepafate‘Y-, S O S L
1- Commercial Catch ~- -+  ~»" . --0= Trap- - -~ 9 - Potg" e
2 - Subsistence Catch. - - -+ '~ L - Purse-Seine ~ - - 11 - Herring Purse Seine
3 - Escapement (tower,. weir, etc. ) -2 - Beach Seine- - 12 --Handpicked
4 - Escapement. (spawning grounds) - 3 - Drift Gillnet .. 13 - Dip Net -
S - TestFishing = - . . ... . 4-SetGillnet. . 17 - Beam Trawl
6- ... .. 5=Troll . 18 - Shovels

' . 6&-Long.Line. - Skates ~ .19 - Weir
.7 = Qtter Trawl.. 4
SPECIES - ... IYPEOF MEASUREMENT == = = BILANK COLUMNS
~King -~ l-SnouttoForkofTail . = A- . -F=
4. - Red, Sockeye . 2‘_ Mid-eye to Fork of Tail .. B~ .G -
43 - Coho Silver I Orbit_/to Pork of Tail c- . H-
44 - Pink. " 4 - Mid-eye to Hypural Plate D- 1 -
45 -Chum 7 “5- Orbiti/to Hypural Plate E‘i'-' ' '
51 -8melt . .. . . _/ Orbit refers to posterior edge of eye socket
"~ 83 - Dolly Varden . -~ - - INJURY - o0 e e
54 ~ Steelhead. .... .. ~ } - Inshore Net .. . . ... 5= Beluga
553 - LakeTrout = .. .. .2 - HighSeas Net ... - 6 - Lamprey
56 - Northern Pike . . 3 ~ Canine-Tooth Predator. .7 - Qther..
57 - Sheefish .~~~ . 4 - Shark._
gg i Whitefish - AGING DATA - | | o L
1 -~ Otolith Sample - 3 - Regenerate - 5 - Missing _
" REMARKS 2 -Inverted -~ - - 4~ Illegible = & - Reabsorbed

lv)» If the same code is to be used throughout a column, enter the code for the first fish,
" then draw an arrow vertically through the column.

2) Length-weight measurement. This form is designe¢ for: a) length measured to the
nearest millimeter or tenth of an inch, b) weight measured to the nearest ten grams
(i.e. decagram or thousandth of a kﬂogram) or tenth of a pound.

When recordmg. length—-welght. data, be sure to enter the digits in their proper colunins.

" For example, a 4.7 lb. fish should be recorded in the 2nd and 3rd colums, not the lIst
and 2nd columns. If for some reason length is measured to inches rather than tenth of
inches, a.zero should be entered in.the third column.

3) Blank Columns. These colums are for use as needed. It is anticipated that these uses
- will vary from area to area, but might include written remarks, tag data, circuli counts, etc.
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Examb]e

Species Card No.

Locality

Scow/Gear

Sampling Date Period Date

Collector

Remarks

C.  Age Weight Length (AWL) Form

1. General Guidelines '
(a) Information on the back of the gum card should
be the same as that on the corresponding AWL
form.
(b) Each finished scale card should be attached
to the corresponding AWL form with a paper
- clip.
(c) Always use No.2 or softer pencil.
(d) When filling in length data, place the decimal
point in the same column consistantly. i
(e) Put zeros in columns where data not taken - do
_ not leave columns blank.
Table 6. Anadromous Adult Invenstigations - Susitna Hydro
Statistical Codes and Code Samples.
DISTRICT  SUBDISTRICT "RIVER LOCATION CODE LOCATION NAME .
247 41 100 101 Yentna Sonar
247 4] 100 102 - Sunshine Sonar
247 41 100 103 Talkeetna Sonar
247 41 100 104 Curry Tag/Recapture
Information Explanation (See Table 6).

2.

(a)

Heading: At the top of each AWL form, the sample
name is written out. The log number will be
filled out in Anchorage.

District, sub-district and river: See Table 6
for proper codes.

Sampling Tocation: See Table 6.

Project: Code from reverse side of AWL form.
Note first date only.

Period: Not necessary to fill out.

Gear: Code for type used to catch the fish.

"Obtained from the reverse side of the AWL

form.
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(h) Mesh size: Remains blank.

(i) Sample number: Sequential number which matches
an appropriate gum card (see A. Numbering).

(j) Spec.: Code for each species (see reverse
of AWL form).

(k) Sex: Check male or female appropriately.
Use 1 for male, 2 for female.

(1) Length: Recorded in millimeters from m1d—eye
to fork of tail.

(m) Weight: Recorded to nearest one-tenth kilogram.

(n) Age class: Completed by biologists after
viewing scale impressions.

(o) Column A and I: Used by Stock Identification - do
not use. .

(p) Column B: River bank designation.

(q) Column C: Injury code (see reverse of AWL
form. Table 5b).

(r) Columns D-H: Remarks.

Tag/Recapture Data Collection and Preparation

Daily Procedures

1. Daily fishwheel catch will be reported on the Daily
Log/Individual Fishwheel Catch Record form (Table 7).
Each fishwheel will have it's own log. Each'time a
fishwheel is checked, the catch will be recorded along
with the corresponding time in military hours. Following,
the last daily check, a summation shall be entered in the
appropriate space on the form (Table 7).

2. Fish which are tagged will be recorded on the Tag De-
ployment Record form (Table 8). This form may be used
between fishwheels. Appropriate information recorded on -
each fish tagged shall include: date; tag number;
fishwheel Tocation; species; and sex. A sheet summary on
the number of fish tagged by species shall be entered in
the appropriate location (Table 8).

3. Tagged fish which are recaptured shall be logged on the
~ Tag Recapture Record form (Table 9). Information recorded
~ on each recapture shall include: fishwheel location; tag
number; color and type; and species. A sheet summary of
recaptures by species shall be entered at the location
indicated on the form (Table 9).

«'*00(}52-»
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Survey Data Collection and Preparation
Foot surveys on clear water sloughs and stream will be recorded
on the Stream Survey Log form (Table 10). Data recorded on each survey
will include: stream or slough name; data; survey conditions (Excellent,
Good, Fair, Poor); individual species surveyed; 1ive and dead counts on
particular species surveyed; and number of live tagged members by tag
type/color. The "Remarks"” column, in particular, will include infor-
mation on tagged carcasses (tag type, number and color by species).

Deployment of electro fishing gill, net and other similar
sampling gear will be recorded on the Variable Gear Log form (Table 11).
Information recorded will include: gear type; survey location_(general
and legal); date; time (beginning and end); and catch by species.

Egg pumping results will be recorded on the Egg Deposition
Log form (Table 12). A separate form will be used for each sampling
site. Number of eggs and fry collected will be logged as either dead or
alive by individual plot. Sampling location will-be-identified in-legal
and general terms.

Development of data forms for the chinook salmon survey

is pending review of the survey design by the absent project biome-
trician.

B.  RESIDENT AND.JUVENILE ANADROMOUS FISHERIES STUDIES

Resident and Juvenile Anadromous Fisheries Studies field
forms are presented in draft form (Tables 13-15) pending review by the
project biometrician. At such time as this review is complete, the
final forms and procedures will be released.

. General guidelines for collection of biological data on
individual fish by species are given under the heading Biological Data.

- Forms used to record AWL data are the same as those used by the Adult

Anadromous Project (Figures 5A and 5B).

" Biological Data

1. Age c1as§'composition: Age class composition will be ac-
complished by scale reading and size frequency analysis.

2. Size sample: The size class sample will consist of the first
50 juvenile chinook captured in each size class and 10% of
those captured in each size class thereafter. Measurement will

“be in mm to total length.

=
L3
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File No. Page____of

Table 13. SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY

L~ _ BIOLOGICAL DATA RJ 81-02
b, sy W s
Date(s) Coliected Collector(s) 7
> * \"‘Q° | > o . % 6Q‘
.QQ':§° f:@ 6'*. oe q"’::‘b: é’:°§ Q# e’i' ‘é::i’?. e&:’g‘ @%5‘ o°* oé t"ef}b q?:}b’ Q‘? GP::? 042’:;.‘*
K ' 26 1
2 27 |
3 28
4 bgl
5} 30
6 31
7 32
8 33
8| 34
10 5
e 39
p2 a7
13 35
14| 39

r
31]
ES
Q

™~
]
3
| b
1

o
G

GEAR TYPE CODE - - : - SPECIES CODE

beach seine 3 S "~ burbot 590 humpback whitefish  §82

“’Fw‘ burbot set 10a = . ’ : chinock O+ 410 lake trout 550
.- drift gifinet 1a o . chinook 1+ 411 fongnose sucker 8220

, electroshock. @~ 2 ' chum salmon 450 pink saimon 440
; ginet 1. : Co coho O+ 430 ' rainbow trout 541

hook & fine : 9 - D om coche 1+ 431 round whitefish 586

| minnow trap 5 80060 coho 2+ 432 smelt/eulachon 511
! T cottid 910 - sockeye O+ - 420

| , trot fine 10 -
| doRy varden 530 .sockeye 1+ 421



1 ”"“} .
~ Flle No. ..

PO

; 3

Table.14. SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY
- TAG AND RECAPTURE DATA RJ 81-03 |

. Page

grayling

610

T AGAQING ‘D AT A _ RECAPTURE DATA
| - LOGATION ' LOCATION
tag no. date - 33G°® WA [ Habitat Location T s || 9t 'WRI'[ habitatiocation T =
SPECIES CODE
burbot 800 humpback whitetish 682 ralnbow trout 641
‘dolly varden 530 round whitefish 588 .
lake trout 680




File No. Page 1 of
Table 15. SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY
‘ CATCH DATA RJ 81-01 _
Habitat | ~ Sampling River | S
Location , ‘ . Site , ; : Mile / / / /
DATE: Gear Set Gear Pulled —  'Collector(s)
4 & P
,;;o ¢§' ..e.!? ;50 -r.9° N TI ME CATCH ~ SPECIES CODE NO. REMARK S
fF Q@ fo & ¢ set | pulled | Total¥ — '
' ; ; : S ‘ ’ QEAR TYPE CODE
beach selne 3
burbot set 10a
drift gllinet 1a
eloctroshock 2
gilinet 1
hook & line e
minnow trap 8
trot line 10
SPECIES CODE
burbot 690
chinook 0+ 410
chinook 1 +4 411
chum saimon 450
. coho 0+ 430
coho 1+ 431
coho 24 . 432
cottid 810
T g dolly varden 630
~grayling . 810
“humpback
whitefish 582
lake trout 650
‘ . longnose sucker 920
- ' pink saimon 440
s : rainbow trout 541
round whitefish 686
smelt/oulachon 611
sockeye O+ 420
sockaye 1+ 421

* total time for beach selne haul, electroshock and hook 3 line ' stickleback 660



3. Scale analysis: Scale samples will be taken monthly from 25
fish captured in the mainstem river and it's major tributaries.

Juvenile chinook, coho and sockeye salmon will be processed
to the extent of collecting data on age class, size class and scale
analysis. Juvenile pink and chum salmon will be processed only.to the

extent of collecting size class data.

Rainbow Trout

1.

Age class composition: Age class composition will be
accomplished by scale reading and size frequency analysis.
Scale samples will be taken from all adult rainbow trout
captured. :

Size sample: All rainbow trout captured will be measured
for fork length in mm.

Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities

but no more than 10% of fish captured will be killed
specifically for these purposes.

Arctic Grayling

1.

Round (RWF) and Humpback (HWF) Whitefish

Data taken same as rainbow trout with the exception that
if large numbers of grayling are captured for tagging in
the upper study area a 10-20% sample will be taken. Fork
Tength will be recorded in mm. -

1.

Age class composition: Age class composition will be
accomplished by scale reading and size frequency analysis.
Scale samples will be taken from all adult round (RWF)
and humpback (HWF) whitefish.

Size sample: A1l round (RWF) and Humpback (HWF) Whitefish
captured will be measured for fork length in mm.

Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities

but no more than 10% of fish captured will be killed
specifically for these these purposes.
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Dolly Varden/Arctic Char

1.

Long

Age class composition: Age class composition will be
accomplished by scale reading and size frequency analysis.
Scale samples will be taken from all adult Dolly Varden/Arctic
Char.

Size sample: All Dolly Varden/Arctic Char captured will
be measured for fork length in mm.

Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities

but no more than 10% of fish captured will be killed
specifically for these purposes.

Lake Trout

Age class composition: Age class composition will be
accomplished by scale reading and size frequency analysis.
Scale samples will be taken from all adult lake trout.

Size sample: - All1 lake trout captured will be measured
for fork length in mm.

Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities

but no more than 10% of fish captured will be killed
specifically for these purposes.

Nose Sucker

1.

1.

Age class composition: Age class composition will be
accomplished by scale reading and size frequency analysis.
Scale samples will be taken from all adult Tong nose .
sucker.

Size sample: Al1 long nose sucker captured will be
measured for fork length in mm.

Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities

but no more than 10% of fish captured will be killed
specifically for these purposes.

Burbot

Age class composition: Age class composition will be
accomplished by reading otoliths of all burbot killed.
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2. Size sample: All burbot captured will be measured for
total length in mm.

3. Sex composition, maturity, and spawning condition determination:
Autopsies will be performed on all sampling mortalities
but no more than 20% of fish captured will be killed
specifically for these purposes.

Three Spine Stickleback

1. Size sample - If possib]e a sample of fifty fish or 10%
whichever is greater, will be collected and measured for
total length in mm on a monthly basis.

C. AQUATIC HABITAT AND INSTREAM FLOW STUDIES

Assigning Gear Placement Site Numbers (GPSN)

The GPSN is a two-part code which identifies gear type and

sample number, thus providing a sampling location designation for each
point specific measurement made within a given sampling site.

The first part of the code indicates gear type employed

at the sampling location; the second part indicates sample number. For

example, i

f three minnow traps were set within a sampling site, the

GPSN's would be: 5-01, 5-02, 5-03.

Gear code designations are as follows:

Gear Type : Code . .
Beach Seine 3 -

‘Burbot Set » . 10a

Drift Gilinet la

Electroshock 2

Gilinet 1

Hook and Line . 9

Minnow Trap 5

Trot Line 10

Observation 0

GPSN's will be included when mapping a sampling site.

Resident Juvenile and AA crew members will assign GPSN's and will provide
AH personnel with this information to facilitate the correlation of

data. AH
collected.

persannel will assign GPSN's when fishery data are not being
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Personal Log Book

A personal log book will be maintained by each AH crew
member. Daily entries will include the following:

Date: Year, month, day
Sites visited and activities of that day
- Weather: Air temperature, precipitation, cloud cover, wind,
etc. Military Time: Twenty-four (24) hour system.
Water Conditions: Turbidity, clarity, coler, odor, ice
stage, floating debris, etc.

Sampling Problems.

Equipment Problems.

Suggestions for changes or improvements.

Personal Impressions. -

Record. of Photographs: Establish a separate section
in the personal log book for the following data:
frame number, roll number, orientation, location,
date, and time. g

Crew Members: Names of AA, RJ, and AH sampling crew.

Completing Aquatic Habitat Forms

Instructions for completing the AH forms are explained
in this section. The numbers introducing each instruction corresponds
to a number encircled in the appropriate form. Numbers one (1) through
ten (10) apply to all forms with the exception of the Staff Gage form
(AH-81-05) while numbers greater than ten (10) apply to the specific
form under which they are listed. On the Staff Gage form, numbers one
(1) through six (6) refer to the general instructions whereas numbers
- seven (7) through thirteen (13) refer to specific information.

General Instructions

1. File No.: Indicates file location.

2. Crew: List names or initials of pergonne1 making measurements
and entering data on form. '

3. Habitat Location: Enter descriptive-name of study'area
(i.e. Slough 8A).

4., Sampling Site: Enter descriptive name of the sampling
area)within the habitat study location (i.e. head, mouth,
etc.}. - .

5. River Mile: Enter the number of miles from the river
mouth to the habitat location. River miles are indicated
on the Alaska Power Authority's Susitna River hydro-
graphic map set.
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6. Geographical Code'(GC): Enter the 12 digit code identifying
- the samp]ing.]ocation. A

7. Gage Number (no.) and Height (ht.)}: Record the established
identification number for the gage and the stage reading
(i.e., water depth at the gage).

8. Dates: Enter the date or the beginning and ending dates
(General Habitat Form AH-81-01) for period which data was
colTected. '

9. Page: Indicate the page number and the total number of
pages used (i.e. 1 of 5, 2 of 5, 5 of 5).

10. Description: Enter any information which helps describe
~ the sampling site or the sampling location (i.e. bend in
river, riffle 100 yards downstream of small island, river

is braided, straight, or meandering, etc. Figure 4).

Braided Straight Meandering

Figure 4. Rjver Channel Patterns {from Richardson et al, 1975).
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General Aquatic Habitat Evaluation Form (AH-81-01)

This form to be completed in the field when measuring the
general aquatic habitat parameters discussed in the study
description.

Instructions:

1-10. Refer to general instructions.

11. Date: Enter date measurement is being taken.

12. Military Time: Enter time us1ng the 24 hour system (i.e. for
1 :00 p. m., enter 1300} .

13. Temperature (Temp) °C: Enter air and water temperature.

14. Specific Conductance (Cond, # mhos/cm): Enter specific conductance

value as measured by the procedure described in the methods
section.

15. pH: Enter value as measured using the procedure described in
the methods section.

16.. Dissolved Oxygen (D.0., mg/1): Enter value as measured following
the procedure in the methods section. ‘

17.. Turbidity (FTU): Indicate with a check (V') on left side of
blank that a turbidity sample was taken, enter turb1d1ty value
after analysis. .

18. Discharge (cfs): Indicate with a check on left side.of blank
when measurement is made, enter value after calculated from
the discharge data form.

19. Related Data: Record number of any data forms that you know
were filled out at the same time and place, film roll number
and number of photos taken and identification of photographer
or other data that will relate (i.e., USGS, R&M etc.)

20. Date: Enter date data collected.

21. Aquatic Vegetation: Estimate the hercent of the area within
the sampling site covered by aguatic vegetation, specify if
algae or macrophyte.

22. Substrate Classification (0-9): Estimate the three major
substrate types within the sampling site and enter their
respective percentages, also note if other identifiable size
classes are present in minor amounts by entering a P for
present.
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T 23. Embeddedness: Enter the code of the size class(es) that are
S embedded, percent embedded and the size class{es) of the
embedd1ng material.

Point Specific Aquatic Habitat Evaluation Form (AH-81-02)

This form to be completed in the field when measuring the
point specific habitat parameters discussed in the study
description.

Instructions:
1-10. Refer to general instructions.

11. GPSN: Enter the two-part gear placement site number (GPSN)
which identifies the type of fish sampling gear indicated in
the gear code and the sample number (i.e. trot line sample #3
would be 10-3). _

12. Depth: Enter water depth at the gear placement site.

13. Velocity: Enter the point velocity at the depth of the
sampling gear and the mean column velocity.

. 14. Substrate: Enter the percent and the class number of each '
= sediment size class (up to three) identified within a two (2)
) . foot radius of each velocity/depth measurement point.

15. Embeddedness: Enter the class number for the size of substrate
Class Five (5) and larger embedded. in surrounding materials,
~ the percent (%) of embeddedness and the class number for the
size of the embedding mater1a1 within the same area as the
substrate evaluation.

16. Aquatic Vegetation: Enter the percent (%) cover of algae or
vascular plants within a two (2) foot radius of the gear
placement site.

17. Related Data: Record the data form number of any data.
collected at the same time and site. Also note any observation
which may be pertinent to the sample (i.e. minnow trap placed
under cut bank, number of fish at three (3) foot intervals
along gill net, etc.).

18. Notes: Include any information which may help in- interpreting
data. For example: document any deviation from the methods
described in the Procedures Manual and the conditions which
prevented use of conventional methods, unusual weather or
other circumstances.
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Aerial View Map Form (AH-81-03)

1-10.

11.

A map describing the study habitat site is drawn on this form
in the field.

Instructions:
Refer to general instructions.
Draft map to include the following:

Substrate

Cover

Bankfull top width and top width
Pools and riffles

Channel dimensions

Location of staff gages and transect
Location of sampling gear (use GPSN)
Compass orientation

Discharge Form (AH-81-04)

1-10.

11.

12.

13.

14.

15.

This form to be completed in the field to record total discharge
measurements and calculations.

Instructions:
Refer to general instructions.

Type Meter and Number:< Record the type of meter (i.e., Price
AA, Pygmy or Marsh McBirney meter) and the serial number.
Distance From Head Pin or Water's Edge: The horizontal measurement
from the head pin or waters edge to each vertical along the
transect.

Angle Coefficient: A correction factor for the angle of flow
as it intersects the transect 1ine. Values fall between 0.00
and 1.00 and are determined by use of an angle coefficient
chart. '

Velocity Depthi This is the vertical distance from the water
surface to the channel bottom at each vertical measured to the
nearest 0.1 foot if possible.

Streambed Elevation: Computed at each vertical by subtracting
the velocity depth from the average of the right bank (RB) and
left bank (LB) water surface elevations for that transect at
that particular flow. Left and Right banks are determined by
looking upstream. These data are collected only where surveyed
head pins are established.
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17.
18.
19.
20.

21.

23.

24.

25.

Observation Depth: Indicate at what depth the point velocity
was measured. Velocity will be measured at .6 of the depth
from the surface for a depth less than three (3) feet and .2
and .8 for depth greater than three (3) feet.

Revolutions: Recorded number of revolutions when using a
Price AA or Pygmy flow meter. When using a Marsh McBirney
meter draw a line through this column.

Time: Recorded in seconds by use of a stopwatch, when using a
Price AA or Pygmy flow meter. When using a Marsh McBirney
meter draw a line through this column.

Point Velocity: This is the velocity obtained from the rating
table using revolution and time information or the velocity
reading from a direct readout meter.

Mean Vertical Velocity: The average of the 0.2 and 0.8 point
velocity readings for the vertical. If the velocity was
measured only at 0.6 the depth this is the same as the point
velocity.

Mean Cell Velocity: The average of the two adjacent mean
vertical velocities are normally grouped beginning from the LB
to the RB water's edges.

Mean Cell Depth: The average of the depths of two adjacent
verticals. _

Cell Width: The horizontal distance between adjacent ver-
ticals. )

Cell Area: Computed by ﬁultip1ying each mean cell depth with
the cell width. _ .

Flow (Discharge): Computed by multiplying each cell area by
its respective mean cell velocity, and when applicable, the

angle coefficient and totalling the resultant values.

Staff Gage Form (AH-81-05)

1-6.

Used to keep a complete record of all readings made on a
specific staff gage.

Instructions:
Refer to general instructions.

Page: Indicate the page number and the total number of pages
used.- - '
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10.
T1.
12.
13.

Staff Gage No.: Enter the established identification number.

Calibration Factor: Distance from channel bottom to zero mark
on gage.

Date: Enter date of reading.
Time: Record military time of reading.
Height: Record stage reading to the nearest 0.01 foot.

Initial: Initfals of persoﬁ who records staff gage data.
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IV. QUALITY CONTROL

A.  ADULT ANADROMOUS FISHERIES STUBIES

Field sampling techniques and data recording procedures will
be monitored of each crew weekly by the Adult Anadromous Project Leader
or his appointed designee. This will insure consistency, accuracy and
con:o;mance with standard sampling and data collection and recording
methods.

Sampling gear and support equipment will be maintained in good
working order. It will be the responsibility of each crew leader to
insure that preventive maintenance is conducted on all equipment. Minor
equipment breakdowns will be repaired in the field. Major equipment
breakdowns and/or losses will be reported immediately to Anchorage
headquarters. Replacement equipment or parts will be provided at first
available opportunity.

B. RESIDENT AND JUVENILE ANADROMOUS FISHERIES STUDIES

Fishing techniques utilized in the various sampling schemes
have been proven for effectiveness in earlier biological studies (Lagler,
1956; Sundstrom, 1957; and McClane, 1965). Personnel will be instructed
to use proven lures. Natural baits, where used, will be changed regularly
to insure "freshness"™ and ensure maximum scent transfer to the water.

Gillnets and seines will be kept mended or will be replaced if
badly damaged in operations. Equipment such as tagging guns, fishing
tackle, firearms, and other tools used in day-to-day operations will be
cleaned and oiled after each use to prevent rust.

Data forms will be filled out in a neat and legible manner and
will be subject to periodic review by the project leader or his assistant.

C. AQUATIC HABITAT AND INSTREAM FLOW STUDIES.‘

A systematic approach for maintaining desired standards
for the measurement of field parameters has been established for the
instruments used in this study. Thermometers are periodically compared
to a National Bureau of Standards (NBS) standard thermometer for the
range of temperatures to be encountered. If present, variations are
noted and correction factors are calculated and taped onto each ther-
mometer.

Thermographs are calibrated following the above procedures.
Timing mechanisms are also evaluated for.accuracy. Operational ther-
mographs are periodically inspected comparing the temperature and time
on the chart with the known time and temperature data. A mark is made
on the chart at that point. '
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Dissolved oxygen probes (Hydrolabs and YSI) are checked over
the range of use against the Winkler determination (Standard Methods,
1975). Other instruments (i.e., pH meters and conductivity meters) are
periodically evaluated by the USGS. Whenever a question arises concerning
quality control, the USGS, EPA, and manufacturer of the data collection
device will be.consulted. _

Literature is periodically reviewed to insure that state-of-
the-art data collection and analysis techniques are being observed. A
hydraulic engineer will be consulted to evaluate the accuracy of data
collection and analysis techniques. The USFWS is periodically consulted
to evaluate the accuracy of instream flow data collection and analysis
techniques. ' '

The project biometrician is consulted to evaluate the ac-
curacy and statistical merit for collecting data.

State-of-the-art habitat data collection and analysis
courses are attended when it is determined attendance will improve the
quality of the program.

The field data are reviewed periodically by the field biologist
responsible for its collection. A brief narrative is prepared summarizing
the habitat characteristics described by the data set. Any abnormal or
intervening field conditions or sampling problems which might have
biased the data set are also to be discussed in the narrative.

Data Routing

Raw data from the respective project sections will be forwarded
‘to the Anchorage Su Hydro office for copying and filing. Actual routing
will follow the path in figure 1.

80079




PSRN

-~
E Field Crews = = = = = = = = = = = = - - - Data Forms
Field Crew Leaders - - = = = = = = = - - Data Folder
Project Leaders = - = = = = =« = = - - - - Data Folder
Su-Hydro Office = = = = = = = = = = = = = Data Folder
Original File  Working File
Data Processing
(e~
- ‘Terrestrial Environmental Services, Inc.
Acres American, Inc. \\\\\\\\\\J'Month1y Report
Alaska Power Authority ' - Quarterly Report
Steering Committee ””’,,,4”'1 Annual Report -+
. Alaska Department of Fish & Game )
Figure 1. Data Routing, Phase I, 1981.
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V. SCHEDULE

Project scheduling is as outlined in Figures 1, 2 and 3. By
inspecting the figures, it becomes evident that the Adult Anadromous
Fisheries Project will conduct it's field program between June 15 and
October 17 at the sites indicated on Figure 1. The Resident and Juvenile
Anadromous Fisheries Project will integrate it's field program with the
Aquatic Habitat and Instream Flow Project along those river reaches
indicated in Figure 2. These projects will cperate year round from the
estuary to Devil Canyon and from March 15 through October 15 upstream
from Devil Canyon.

Reporting dates for all projects are depicted in Figure 3.
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Figure 1. Adult Anadromous Project Scheduie, 1981.
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Surveys of Aquatic Habitat and Instream Flow Data Collection (AH) l
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l Resident Species (R)) \

‘ Aquatic Habitat Investigation (AH)
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Figure 2. Activity schedﬂ]e, 1981. 1Integrated Resident and Juvenile Anadromous Fisheries
and Aquatic Habitat and Instream Flow Projects.
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VI. PERSONNEL

Mr. Thomas W. Trent will supervise coordination of the Su
Hydro Aquatic Studies. Tom is a 1965 graduate of the University of
North Dakota with a degree in biological and physical sciences. After
graduation, he undertook extensive post-baccalaureate and graduate
studies at Oregon State University in fisheries and water resources.

Tom acquired professional experience in fisheries science and
water pollution biology as a trainee for the Federal Water Quality
Administration and with the Oregon Game Commission Research Division
before he joined the Alaska Department of Fish and Game in 1971. Since
joining ADF3G, Tom has held positions with the Sport Fish Division in
the Anchorage area and West Side Susitna river sport fisheries manage-
ment programs, and with the Habitat Protection Section dealing with
development activities and environmental impact evaluation. In 1974,
the Commissioner of Fish and Game delegated Tom the responsibility of
developing and coordinating the Departments positions and policies on
the proposed Susitna River hydroelectric project.

Tom resigned from the Department of Fish and Game in early -
1975 to accept a position with the U.S. Bureau of Land Management as the
State Fisheries Biologist. He subsequently rejoined the Alaska Department
of Fish and Game in 1976 as supervisor of the Region II Habitat Protection
- Section. In this capacity, Tom was responsible for coordination of fish
and wildlife resource planning and policy input to the DNR State Land
Disposal program, management of the Title 16 regulatory program for
Southcentral Alaska, ahd coordination of ADF&G Susitna River Hydro
Project matters.

Mr. Bruce M. Barrett will supervise the Adult Anadromous
Project. Bruce holds a Bachelor of Science degree in fisheries from the
University of Alaska in Fairbanks and completed one year of graduate :
study in fisheries before joining the Alaska Department of Fish and Game -
in 1972. .

Bruce has held several key positions with the Department of
Fish and Game involving anadromous fish investigations in Cook Inlet and
the Susitna River system. In 1974 he conducted the first ADF&G anadro-
mous fish study on the Susitna River between Devil Canyon and the village
of Talkeetna.

Mr. Kevin Delaney will head the Resident and Juvenile Anadromous
Fisheries Study. Kevin holds a Bachelor of Science degree from St. )
Cloud State University in St. Cloud, Minnesota. In 1974 he joined the
Alaska Department of Fish and Game in Kodiak, Alaska as a shellfish
research biologist.. Kevin transferred to Anchorage in 1976 where he co-
authored the Alaskan Fisheries Atlas Volumes I and II.
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Kevin has been involved with Susitna River studies since 1977.
He conducted research on Susitna River juvenile chinook and coho salmon
and held the assistant area Sport Fish biologist position for the western
Susitna drainage before joining the Su Hydro feasibilities study.

Mr. Christopher Estes will lead the Aquatic Habitat and
Instream Flow Studies. Christopher holds a B.A. in Environmental Science
from Prescott College, Prescott, Arizona. Graduate course work at
Washington State University was directed toward instream flow and aquatic
habitat evaluation procedures. Upon approval of his thesis, he will
receive a MS degree in the fall of 1981.

Christopher conducted his first instream flow and aquatic
habitat evaluation study for the Montana Department of Fish, Wildlife,
and Parks in 1975. He joined the ADF&G as a fishery research biologist
in 1977 and has been associated with the Su Hydro feasibility studies
since that time. In 1979, he initiated the ADF& Instream Flow Program.
During the same year, he was appointed Co-chairman of the Western Division
of the American Fisheries Society Water Development and Streamf1ow
Committee, a position he continues to fill.
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N INTRODUCT ION

Before attempting to operate or install the Side Scanner, thoroughly —

read this manual to become familiar with the system ooeration.

Section I will familiarize you with all the controls and their purpese.
1t is probably the most important section of this manual.
Section II will show you how to initially set up the unit and test it

to determine that it is operating properly. Read this section before

2pplying power to the unit.

Section III will ‘aid you in pinpointing any source of problems and in

_ making any necessary field repairs by replacing printed circuit cards.

Section IV will show you how to install the artificial substrate in
o the river.
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I. FUNCTION COF FRONT PANEL CONTROLS

o A.
1.

2.

(‘gw - . 3..

4.

PRINTER

Printout

ﬂbepmterpnntscutnhnesofdata”mmat
- left desianates the river sector, the next colum is a
letter identifving varions conditions such as norml,

canmrand orint, or auto test. These letters are explained

an the iront panel. If nommal, the letter "aA" will be
printed, 2/The following 4 digits are the number of fish
counts that"have been acammlated in each sector. Each .
sector represents a length of river, perpendicular to the
shore ﬂxat:.secualmlengthtol/lz of the "COUUNTING RANGE"
control setting, with sector 1 being closest o shore. E.G.,
if the "COUNTING RENGE" control is set to 60 feet, then

each sector represents 5 feet in distance. A + in the

3rd colum indicates debris has besn detected in the

. corresponding sector. Anytime PRINTOUT TIME OR AUTOTEST TIME is
changed, the time must be reset.

.Set Time (Printer)

The purpese of this pushbutton is to initially set the
printout time and auto test time at any point. The
“SAFETY SWITCH" must be "CFF" +o do this.3/

i e & o o o e i Pt s+ o s = -

'Ihepnnternaybecarandedmprmtitscont.ntsatany
time without affecting the timing. The letter "C" is
pn.ntedﬁmt‘msgshhu‘tcmmdaoressedtopemltycuto
know that this is a cormand print and not in the nommal |
-time sequence. Ehepn.ntmtﬂ:m.nglsmtaffectadhtt
the counts are erased after printout.d/

Printer On-Off Switch -

This switch does not affect the timing or data in any way
and is merely used to shut off the printer. The sounder
back ‘on. It nommally tzkes only a minute to change paper
so try to plan your pacer change between orints.s/- -

~ models wsing the "DATEL" printer, be sure to_shut off

" ‘printer switch when changing printer paper.
.5: Replacing Printer Paper - See next page.

B. Data Clear Tire . -

Data is cleared (erzsed freom mem:::y
Print position an 1978 and 1579 models.
c. Clear Pushbuttem .

) after each print out. "Set for AT

“

- , "IheredCIEARp:shbxﬁtcnlocatedcmtheleftsidecfﬂeparel

.:_' : —~- will 'clear the data-in the memories controlling the printer and 4 Gigid
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5.

Renlacing Printar Paper

A blue line on the paper ajerts you about 1 day in advance of

denletion. 7o change paper, shut off the printer switcn angd |

- screw tne 2 small silver knurled screws om the printar face.

a new pad of paper in the rear tray with the blue lines towart
tray bottom. Feed the paper over the silver roller ia front @
between the plastic face and rubber roller. Start the paper t
reyolving the rubber roller with your finger. When replacing

printer, push it in while making sura the paper is not pinched
tween the printer and panel by manually pulling some paper out
the slot. Make sure the printer seats completely flush with t

- panel since an electrical connector must make contact. Retigh

the two.knurled screws as tightly as possible with your Tinger
If the ink becomes dim aftar 2 to 4 years operation, ioosen T
two .black screws on the printer Tace and pull out the ink pad.
new pad may then be screwed in. Spare pads have been supplied
Qlaska and spare printers have besn included. Any printars ma)
interchanged beiween systams, as they are identical.

—- -

on the end of the tape as it comes out of the counter. Hanging

. 1/ Set to print out on the hour. Ouring operation place a binder

clip over the edge of the counter stand will aliow tape to move
smoothly out of the counter, eliminating printer malfunction..
2/ 1978 model this may appear as a dot.
3/ On the hour. C .

4/ Erasure of data'on '78 and '79 models can be avoided by Setfing

DATA CLEAR TIME switch in NEVER position until printout is over
5/ Or a complete printout could be missed without your knowl edge.

E] Screws on printers must be tightened daily as vibrations can

cause them to loosen.
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Clear Pushbutton Contd..

liquid crystal display. It does not affect the cumulative counter
at right. To clear the data, the "SAFETY"™ switch must be “OFF".
The sounder alerts you when this switch is left off.

A4-Digit Display and Manual Sector Selector

The liquid crystal display shows you the number of counts accumu-
lated in any of the 12 sectors that is selected by the black
thumbwheel switch above it. It is always on since it uses only

.} microamp of current. Being liquid crystal, it is a reflective

display and requires some ambient light to be seen. At night a
flashlight or match may be necessary to see it. .

Meter, Meter Switch and Battery

when in the “BATT" position, the méter'feads'the condition of the

'GEL-CELL battery. When in the “SOLAR CHARGE"™ position, the meter
- reads the output of -the solar panel. In full, unobscured sunlight

the meter will read at the extreme right indicating the solar panel
is supplying 12 times the current that the Side Scanner is using
with the excess going to charge the supplied GEL-CELL battery.

‘When the meter is at the point where the red and green meet (such

as cloudy weather) the solar panel is supplying twice as much
current as the Side Scanner is consuming with the excess going to
charge the GEL-CELL battery. This would be enough to indefinitely
carry it through the night hours. Althouch a 12V, 16 amp_hour

rechargeable GEL-CELL battery is supplied with each system, any 12V
battery of equal or greater capacity may be used. The suppiied

battery, when fully charged, will operata the Side Scanner for
approximately 300 hours, or about 2 weeks, day and night, with no
solar charging. Internal protection is provided against battery
overcharging in the event of constant full sun. .

Fish ?e?oci;y Control . : T

Th?s‘thumbwhéel'switch controls the-transmit repetition rate of the

. system. It has been observed that salmon migrats upstream at about

1.75 feet per second (ground speed). Since the switch is labeled in
seconds per foot, the reciprocal of 1.75 feet per second is 0.571
seconds per foot so until new fish speed infarmation is cbtained,
set the control to 0.571. (33F on Susitna west bank).
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-near shore exists which could cause false counts.:

Sensitivity Control .

This controls the amount of power transmitted to the transducer
and is essentially a system sensitivity control.

To adjust it initially requires a fine bladed screwdriver or knife
blade and an oscilloscope. It is adjusted as follows:

(1) Connect the osczTToscope input to the red test point on the
panel marked XM29, Set the vertical sensitivity of the scope
to 5V per div1s1on and the scope trigger to intermal. Set
the horizontal scope sweep speed to 50 psec per division.
Make sure.the transducer is properly connected and in the
water. .

(2} Set the beamwidth switch to 2°. AdJust the front panel
sensitivity control for an average peak to peak (top to bottom) .
signal of 30V. It will Jook something 1ike the Waveform at
left so adjust for an average as shown.

GL In ye:g'qndig Livers sﬁéﬁ.as the Susiina, set this level to 35V._

Dead Range Coritrol

This controls the distance from the face of the transducer that -
the system is "blanked ocut.” That is, any echos received within ¢
this preset range will not be accepted for processing. The con- '
trol may be set from O to 10 feet. This control is necessary to
blank out transducer “ringing” which occurs for about Zk feat and
would result in false counts. Sometimes a source of air bubbles

In this case, ’
increasé the DEAD RANGE control until the count stops in sector 1

(as evidenced by the #1 fish light blinking). The fish would then

" have to be weired out to beyond the dead range. See "weirs® under Mise.

Counting Range Control

This controls the total perpendicular d1stance to wh1ch fish counts
will be accepted. This preset distance starts immediately after
the DEAD RANGE ceases, thus the total range from the face of the
transducer is the total of bath the ‘the "DEAD RANGE' and “COUNTINE
RANGE" settings.

Transducer Aiming

- The end of the artificial substrate contains a target, approximately

60 feet from the transducer face. This is necessary for proper

bk
Jo s



Pt

Transducer Aiming (Contd.)

initial aiming of the transducer beam.l/To do so, merely set the -
range controls for a total somewhat over 60 feet and manipulate
the transducer until the sector #12 fish light cons1stent1y blinks. .
The 2° beam should be used for this a1though the 4° beam may be
used to initially locate the beam. When in position, tighten the
transducer mountlng knurled handles. ,

The beam should be as low as possible without actua]]y reflecting
back from irregularities on the pipe so the best way to set, the
beam is to start high and lower the beam until it hits the target,
then Tower it further until echos begin returning from some point
before the target, then raise it just enough to miss the sarly
taraget.

To facilitate transducer aiming, the knurled handles should be
partially tightened and the 3 foot rod supplied with the system
alternately inserted in the vertical and horizontal holes in the
transducer plate to move the transducer. Make sure that the final
tightening does not upset the aiming.

An oscilloscope should be used in 1ieu of the #12 FISH LIGHT for
more. precise aiming. 70 do so, trigaer the oscilloscope from the

XM. 2Y panel test point, connect the scope ground to the GND, test
point and the scope input to the RCVR test point. Set the scope .

vertical control to 1 V/CM and nd the horizontal control to 5 milli-
2/ihe target will be observed on the scope 24 milli-

" “seconds from the start of the trace and the transducer may be mani-

pulated for a maximum “spike” at that point. If the transducer is
aimed too low, early echos coming from rough surfaces on the pipe’
will be seen before 24 msec.3/ :

The new (1978)- artificial substrates have an improved method of
transducer adjustment and have transducers modified for the new
substrates. (See Figure 4 on the last sheet.) The transducer
plate should be 1nsta11ed in the shroud on the shore end member.

The 3 studs attached to the plate will be secured to the plate with - -

the 3/8-16 locknuts.4/About 1% inch away there will be a 1/2-20
nut followed by a flat washer, a2 springand flat washer in that ,
order. “The three studs should be pushed through the three corres- -
ponding holes in the shroud with the last flat washer against the
inside of the shroud. .A hand wheel should then be screwed onto
the outside of the shroud on each of the protruding studs.3/The
transducer cables should be fed ogver the top of the transducer and
back to shore, securing them with tape to prevent chaf1ng and to

1/ Prior to submersion, transducer plate should be flushed on all
sides with transducer housing. This can be accomplished by
- “feel" or using a straight edge.
2/ See section. titled Osc111oscope Operation for ‘the Side Scanner.

—d-
3/ See section titled Typical Side Scanner Osci1105cope Waveforms -

for various transducer aiming conditions. .
&4 Use lockwashers and t
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Transducer Aiming (Contd.)

provide a little service loop to prevent their being torn off the. —
transducer. The three hand wheels should be tightaned with an )
equal amount of stud protruding through the wheel. The transducer
will now be approximately aimed at the target end 60 feet away.

(The remaining three hand wheels should be used after final trans-
ducer adjustment by running them up the stud and tightening them
against the first wheel to lock them in place.)

-

The transducer should be accurateTy aimed at the target by the
oscilioscope method discussed in the previous section with the
following new exception. To raise the beam, screw the upper
wheel clockwise (to the right) one turn for each 3/4 foot beam
movement 60 feet away (or counterclockwise to lower it). To move
the beam to the right, turn the lower right wheel clackwise and
the lower left wheel the same amount counterclockwise at the same
time. To move the beam to the left, reverse the procedure.l/Each
full turn of bath wheels together will move the beam hor1zonea11y
1-1/2 feet. By turning them together, the vertical aiming remains

unchanged and the upper wheel does not affect horizontal beam

movement. The 29 beam is 2 feet wide at 60 feet away. Se2 attached
section

cn Transiucer aiming.

Cumulative Counter

This counter maintains a running total of all counts. It is an

- 8-digit counter and being of the L.E.D. type, consumes a fair

amount of power when 1it. For this reason a "READ"™ pushbutton is
provided below it to read the total when desired.  To clear the ™
cumulative counter, shut OFF the SAFETY switch and depresg the
“CLEAR" pushbutton located below the counter. The alarm will
alert you that the “SAFETY" switch is OFF. ' '

‘Safety Switch'

- This switch is an interleck provided to prevent accidental clearing:

of the data or accidental resetting of PRINTER time or AUTOMATIC
TEST time. VWhenever it is left in the “OFF" position the. sounder
will sound, alerting you of this fact. ._

Sounder

The sounder will alert you whenever any of the following three
switches are left in the “wrong" position to prevent wa1k1ng away
from the unit-in that condition: (The sounder will "click™ when-
ever fish is counted. )

v

2/

Horizontal movements should involve exactly the same amount -

~ of turning on each wheel to avoid "skewing" the beam out and

up or down.
Speaker may be covered when work1ng to lessen obnoxious noise. -

However, the speaker is not a gum repository.
5 .



- M. Sounder (continued)

a. Sounds when “DATA" switch is left “OFF*.

b. Sounds when "PRINTER® switch is left "OFF".

€. - Sounds when ‘SAFéTY' switch is left “QFE".
N. Test Pushbutton and Data Switch

The purpose of this test is to verify proper functxon1ng of almost
the entire system (except the transmitter). This button, when
depressed,electronically simulates fish in the first 11 sectors.
Khen the system is operating properly, the first 11 fish lights
will blink, the sounder will sound, the cumulative counter and the
4-digit counter at left will record these counts. If only a

partial system test is desired, without interfering with data
already oresent in the memories or the cumulative counter, the.
"DATA" switch should be left "OFF". 1his wil) prevent these "false -
counts®” from being recorded but will permit the FISH Tights to
blink. When a full system test is desired at the cost of losing -
the data already present, the "DATA®" switch may be left ™ON".

(:f”“ 0. Fish and Sector Lights _ -..

= 7 77777 "7 The two red SECTOR L.E.D.'s indicate that the electronics logic

N : ' card is probably functioning properly. The sector 1ights must
always blink. If a light{s) does not blink, the cause may be
merely a burned out 1ight. This can be verified by dialing the
large thumbwheel switch to the sector in question and simulating -
fish by depressing the "TEST® .pushbutton with the "DATA" switch
"ON". If data {s recorded in that sector, it merely means that
either the light is bad or the L.E.D. card in the system is bad.
which will not affect proper operation.

- -~
-——— atoae -

To check sector IZ. mere]y increase the “RANBE“ contro] setting a
few feet to "count® the target at the end .of the substrate. The
FISH lights will- blink whenever fish are detected in the correspond-
ing sector and the sounder will sound.

P. Automatic Test

This feature permits automatic self testing of the entire system
including the transducer and its proper aiming. It functions
gutcmatically-‘each 12 hours as follows:

Nota: 1978 and 1979 models can be set at 6,. 12 or 24 hours.
Set at 24 hours.

[ XN
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Q.

Autcmatic Test Cont'd.

To start the 12 hoyr timing seguence at any point in time,
press the “SET TIMES" red pushbutton. This ‘initiates both the

printer and auto test times. Precisely 2 seconds after the

normal printout 12 hours later, the system will go into an
auntomatic test mede. It will automatically electzonically
similate between 2 to 7 £ish in each of th= first 11 sectors
and it will automatically extend its range by 3 feet, thus
counting the artifical target 60 fee: away and recording these
counts in sector 12. It will then print ocut all these counts

and the letter E in the secord colum to indicate a self
start.]/ None of these counts will enter the cumlative

counter at right, and will be erased right after the print.

Test'Poiﬁts on Panel . -

The test points have the following purposes:

1.

Z.

x@aur. This test point is connected to the 4° section of the
transducer which shogs the transmitted voltage when the unit
is transmitting at 4 .

‘The xM2° test point is directly connected to the transducer

sector that is selected by the beamwidth switch and permits
osc1l]oscope reading of the transmitted voltage, thus check-
ing the transmitter card in the system. The 4% transmit will
always be considerably higher than the 2° transm1tted voltage
except when the beamwidth switch is set to 2°. When the _
“BEAM WIDTH" switch is in the “ALT" position, the transm1tted
voltage can be seen to alternately go high and low ad the 2°

. and 49 sectors are automatically selected. -

RCVR Test Point This test poxnt'1s ‘the receiver output and
gives a‘true "analog picture® on an oscillescope of what is
happening in the water. Any echos received are ampliified

and presented at this test point. Any time the echo exceeds
3 volts at this point for the proper pre-programmed number of
"hits® it will result in a count. To use this feature, the
scope input is connected to _the "RCVR" test point, the scope °
ground connected to the "GND"_test point and the scope may be

1/ 1978 and 1979 models will have letter I in the second
coTumn.

,,—;———
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Test Points on Panel Contd.

triggered from either the "XM" test point which permits
observation of the entire 60 feet or from any one of the
"SCOPE - TRIG" test points which starts the scope trace at
the beginning of any of the 12 sector “listening times.”
ine scope trigger must pe set to - . By doing this and
properly expanding the scope sweep speed, any one or ‘more
of the 12 sectors may be individually observed.

Beamwidth Switch

- -

This switch electronically controls the transducer beamwidth by
-connecting only the center section of the transducer far a 4
beamwidth or paralleling both the center and outer transducer
sections for a 2° beamwidth. Any of the three modes may be
selected, but for optimum coverace, the “ALT™ position should be

 _used since this tends to make the lateral coverage more unitorm..

Wnen in the “ALT" position, the system alternately trgnsmits on*-
the 2% sector then on the 4° sector and back to the 2° sector,
ete. After transmitting on the 4° sector, only those echos re-
ceived during the first half of the active range are accepted
(sectors 1 thru 6). When transmitting on the 29 sector, only
those “echos received during the last half of the active range are
accepted {sectors 7 thru 12). The system electronically gives
more weight to sectors closer to the transducer face since the
fish will be in the beam a shorter period of time because of the
fact that the closer to the transducer, the narrower the beamwidtl
A number of samples of each fish are taken, permitting different
“"aspects® of the fish to be sampled as it crosses the beam. A
varying number of valid "hits" are required before the system
®*decides™ the target is a fish and enters it into permanent memor;
The number of valid hits required for detection is a function of
which of the 12 sectors the fish was detected. For example, -
although 2 fish travelling at 1.75 fest/sec is sampled 9 times, i
it is detected in sector 9, only 5 valid "hits" are required to
count, so if 5, 6, 7, 8 or 9 hits are .made during the passage of
the fish, only 1 count will result. _

_ﬂTﬁfs feature essentially eliminates downstream passing debris whi

typically is travelling at the river velocity which is usually
much faster than 1.75 ft/sec and which would not be in the "beam"
tong enough to count. To prevent single debris counts occurring
over a period of time from adding up to the number required for a
valid fish count, the temporary fish decision memories are auto-
matically cleared 4 transmissions after receipt of any single ech

Iy
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" b. FISH - This output'provides a 65 microsecond pulse every time

-

Debris Alerting

Any time 24 counts are made in anj one of the 12 i

4 r one sectors in a 35 .
second period (startqu from the first count), the system assumes _
that this cannot be fish and is probably a piece of debris hung up
on the artificial substrate. When the next printout occurs, the

- corresponding sector column will contain the symbol ™" in the 3zd

column next to the sector identification numberl/ After printo
the'debrzs Qetecgor is cleared and starts out "fresh® aggin. ?2'
the debris is still present, the system will acain accept up to 24
counts in 35 seconds and indicate "+® again. If the debris has
washed away, it will resume normal operation.

NOTE: Sao= of the front panel switches are of the "PULL TO CHANGE'
types. This is to prevent inadvertent changing of the switch po-~
sitions.  The switch handle must be pulled away from the panel and
them changed, Make sure that the switch is firmly seated in the
desired position. -

Tape Recorder Operation

The salmon counter is designed with the provision to tme the
following two outputs on a JYC-1636 cassette stereo tape recorder:

a. RECEIVER - This output is the raw but amplified echos re-
_cefved by the transducer. " . - |

the system decides that the echos received were that of a-
fish and not passing debris funless the debris becomes hung
up on the pipe and counts continuously. '

c. TAPE PWR - This output provides a regqulated 8.7 volts to
" power the tape recorder automatically for 3.6 minutes after

each printout. :

The purpose of’the.tape feature is to permit calibration of the
system, after the fact, at some later date. 1t has been found that

visual oscilloscope observation of the receiver output is an

excellent indicator of fish passage, even-in glacially silty water.
Test conducted in Wood River have shown that, with a little practice,
an oscilloscope observer can ¢ount the fish passage with a better
than 95 percent correlation with an observer on the fish counting

~ tower since passing debris echos are of a fleeting nature while

fish can be seen entering and leaving the beam with a gradual build-
up and decay of its echos. ;

~Thus, by recording the recziver echos and the actual simultaneous

fish counts that the salmon counter has electronically decided
upon, the two may be compared and system accuracy determined for
any given site. The fish velocity control may then be changed to

permanently calibrate system.

favd
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e To record, merely plug the dc power cord of the tape recorder into

o~ t@e side scan TAPE PWR plug, plug the RECEIVER output into the
r1gh§ channel line input of the tape recorder. Plug the FISH out-~
put ints the left channel line in of the tape recorder)/ Set the
tape recorder controls as follows: SUPER ANRS, CROZ,-line, (use— -
only TDK SA-C90 tape).2/ Set the recorder level controls to maximum,
press t@e RECORD and PLAY buttons. Be sure the tape is inserted
and at its beginning. When the TAPE PWR switch is-in the AUTO
pesition, the tape recorder will automatically come on for 3.5

~ minutes after each print, thus recording 2 3.6 . minute sampTe of
the echog and counts each hour at the usual printout setting of 1
hour. . Since each 'side of the cassette has 45 minutes recording
time and there are twelve 3.6 minute periods in 45 minutes this
means that the recorder can operate unattended for a 12 hour period
before turning over the tape.

NOTE: Never leave the TAPE PWR switch in the "ON* position, since
this position is only used to set up the tape recorder or
to record for greater time periods. Even if no tape recorder
is ptugged into the side scanner, this would tause the sys-
tem to consume 20 percent more power needlessly.

- INITIAL SET pP AND SYSTEM TEST
To verify proper system operation when first turned on or anytime desired,
‘do the fallowing: ’

- .
-

Before the battery is plugged in, which turns on the system, place the|
following switches in the noted positions: . '

(1) PRINTER OFF.
{(2) TRANSDUCER NOT PLUGGED IN.

" (3) SAFETY SWITCH OFF. ~
(4) METER SWITCH in BATT position.

(5) FISH VELOC to 0.571. : - | T
(6) DATA ON. | ’
 (7) ACTIVE RANGE to about 50 feet. - "

The remainder of the contrels may be left in any posifion.

Next, plug in the battery and then press the SET TDM=S push-
button. (This synchronizes the system.) Some of the FISH 1ights may

. remain on. To clear the system, press and hold the red TEST pushbutton
"noting that each of the FISH lights blink in sectors 1 thru 11. The
system is now cleared and ready for operation. At this time, the
SECTOR lights should be blinking and the BATTERY CONDITION METER should

be in the green.

1/ FISH output is Teft or white cord. :
Z/ Tapes should be run through fast forward and reverse once to lessen

s, ary ~-10- wow and flutter effe .




Press the two red CLEAR pushbuttons to erase any counts from the memories

Press and hoid the'red TEST pushbutton. This will simulate counts on ._
sectors 1 thru 11. Hold it in until a few hundred counts appear on the
CUMUL counter. (You have to press the black READ pushbutton to see this.

The next step will be to verify that counts have been registered on ~~.°:
each section of the 4-digit liquid crystal display 'and that the printer ~
is functioning, and that all counts agree. To do this, turn on the
PRINTER switch and momentarily press the black PRINT COMM pushbutton.

The printer should now print out 12 lines of data. The

left will be the sector identification number and should sequentially
read 1, 2, 3, 4, 5,6,7,8,65, 0,1, 2. The next colum should -

have printed the letter "c® Dial thé large black thumbwheel switch
through its 12 positions and compare the numbers in the 4-digit numeri-
cal display with the corresponding blue printed columns. They should
agree. _

Next, add up the column of figures. The total should agree with the
total CUMUL count within one or two digits.

Solar ﬁéne1~

ﬁfi“-  ' The purpose of the solar panel is to charge the 16AH GEL-CELL battery *~
=L ; supplied with the system._. , , o

Mount the solar panel such that it will receive a maximum average amount
of light throughout the day. Plug it into the side connector marked
SOLAR PANEL {gbservino polarity).l/Put the METER switch in the SOLAR’
CHARGE position. If full sunlight is falling directly on the %solar panel,
the meter will be at the extreme right. In very cloudy weather the
meter.will probably be in the red. " When it is at the red/green cross-
over point, the solar panel is supplying twice as much current as the
.system is consuming, with the excess going to the battery. This con-
dition will be adequate to indefinitely carry the system through the
night hours. ~Make sure no part of the solar panel is shaded because
shading one cell is the same as shading the entire panel.

Ifthesolarpanelisconnectedbadmard,noaamagewillresul t, but
the metar will read no solar charge when exposed to light.
III. TROUBLESHCOTING ’
Hamy complete sets of printed circuit card spares have been supplied to

Alaska Department of Fish and Game. They contain pre-tested cards of every
type used in the Side Scanner System.

identifi ' ' ' ide of the
o~ They are identified by a function name etched on the component s1dg 6
L caﬁgs at the upper left corner of the card. The fo110w1ng.tab1e lists the
o P.C. card names and their functions to aid in troubleshooting.

Y This means red to red and black to black.
: 11 .

e



- ) Printed Circuit

. Card Mame &
Location in P.C.
Card File

Card Fdnction

MEMORIES

(Stot 1 & Slot 2)
{These 2 cards are
identical) »

The memory cards store valid fish counts after the
electronic decision has been made if debris or fish. -
They drive the 4 digit liquid crystal dispiay and the
printer. They have nothing to do with the cumulative -_

{counter display. - The 2 cards are identical and inter---- ==

————

changeable. The memory card in slot 1 coritrols the two
most significant digits of the display and printer fish
counts, i.e., the two digits on the left. The memory
card in slot 3 controls the 2 least significant digits
of the display and printer fish counts, {.e., the two
digits on the right.

LOGIC |
(Stot 5) , T

The logic card controls the system repetition rate (or
"ping" rate). It controls the duration of the transmit
signal, the 11 simulated fish counts for test, the
automatic range extension during auto test, the count-

‘1ing range, the dead range, the smolt vs. fish function,

the power to the receiver, all the L.E.D. functions,
the 12 sector scan, the cumulative counter, the sounder
duration when fish are detected-and the temporary
memories which decide whethar the echo detected_is_fish ___ _
or debris. 1If debris, it is erased; if fish, it is
routed to the previously menticned permanent memories
cards for storage and thsn’esased from this card. This
card also controls the 2%, 4 and ALT beam routing in .
conjunction with the beamwidth switch. .

PRINTER -
(Stot 7)

The printer card controls the printer time clock, the
printer command, the 12 print sequencing, the printer
sector 1.D. number printed on the left of the printed
paper, the letters printed next to the left on the

. |printed paper, the avtomatic self test timing, the

erasure or automatic clearing of the data after print,
the tape recorder automatic power turn-on for 3.6
minutes after each print, and makes the decision
whether a very ‘high rate of counts is fish or debris
and if debris it tells the printer to print the symbol -
'.+I . . ' . _




Printed Circuit L

If this card is
changed, it will
be necessary to
readjust the

- sensitivity

screwdriver con-
trol on the front
panel as discussed
eariier in this

- manual.

Card Name &

Location in P.C.

Card File Card Function

RECEIVER The receiver card contains the receiver which takes the-
minute fish echos, amplifies them 23,000 times and if

{Stot 11) the echo exceeds a predetermined threshold it triggers

‘ a device which sends a signal to the temporary memory
card for subsequent decision as to whether it was fish--
or debris. This card also contains a 9V regulator to:- -
power the entire system. It also controls the battery

CAUTION: and solar charge meter and provides T.V.G. which means

time variable gain which causes fish echos detected far
away to be amplified at a greater factor than Tish close
by since the echo decreases with distance in a log
manner. This card also contains the transmitter which
transmits a 515 kHz signal to the transducer. The card
also contains part of the circuitry to electronically
simulate fish in the first 11 sectors for automatic

and manual test. The tape recorder power regulator is

Jocatad on»this card also.

LIQUID CRYSTAL
DISPLAY CARD.

Located on front -
panel.

.average life of about 7 years.

This card contains a §4-digit liquid crystal display on -
the {ront panel. 1f it becomes defective it may be

‘removed from the inside by removing the two retaining -

6-32 nuts- and replacing it with a spare display card.
If this done, be sure the two flat plugs that are in-
serted in its connector are firmly inserted in the new
card in identical orientation. The display has an '
It will be noticed that
in cold weather the display takes longer to change its
numbers. This is a normal characteristic of liquid
crystal displays. -

Most of the card functions are self-explanatory so that in the event of

trouble, a card may be replaced.

Since many of the card functions are

inter-related, a problem may sometimes not be definitely localized to a -
specific card and more than one card may have to be interchanged to cure
the problem (one at.a.time).

To change a2 printed circuit card, disconnect the battery and solar panel.
Remove the & screws holding the front panel and carefully 1ift the front

panel straight up.
electronics.

It may then be turned and 1aid down next to the

CAUTION: The electronic camorents an the cards are suceptible to immediate

destruction by static electricity.

They should pever Be handled in an offic

where carpets generate static electricity. :

-13-
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ﬂ,Off shore and on shore sectzons terminate the assembly ends.

‘the slots together thus se”urlng‘th~ pipes tcgather~§f

- stake the array in position on the shora.

Replace the suspect card with a new one and retest. The system can be
operated in the open position so it will not be necessary to close the
system to test it, but be very careful not to short anything.

To remove a card, “pull up on’ ‘the two card ejéftdrs.—To replace -a card,”” "’
press the card fﬁrmly down and hook the combination black card eJector/
inserter under the ridge of the card file and push the two black interters
down. These will force the card into its sockets and may have to alter- . -

. masl l

natg]y be-“rocked“ until the card is firmly seated in"its socket. ™ "~ =

CAUTION:

e a— e ——

NEVER “remove or replace a card with power from the battery or
solar panel connected.

To replace the panel, reverse the removal procedure being careful not to
pinch any cables between the panel and the case. The & nuts are on sliding
plates and may have to be repositioned with a knife blade 1f they were
moved.

SIDE SCAN ARTIFICAL SUBSTRATE

General Description

The array (Figure 1, 2 and 3) is made up of three 18% foot long sections of
tubes that plug together'with an 18 inch overlap formxng a single tube.

A 1/4 inch
diameter wire rope runs through the assembly and is pinned to the off shore
cap. The on shore cap has a threaded shaft and handwheel which is used to
provide tension holding the drrav snctions together by tensioning the cable.l/
Alignment of the vortex shedding fins cn each section is required in order

+n prevent oscillation or vibration of the array in fast currents. Install

ard tighten the 1/4" Bolts on the welded brackets, These w111 squeeze

The bolts should be tightened with the pipe upside down from
the way it will lie on the river bottom. This will help
straighten the pipe.

NOTE:

The off shore cap provides the wire rope termination, has a water check
valve used for blowing out and flocating the array, mounts the off shore
cable attachment point and has a target attached for acoustic signal align-
ment. .

The on shore cap has az inch diameter hole in the end wh1ch is used to
A second 2 inch hole may be used ~

1/ Cable should be threaded on downstream side of bolts which hold sections
together.

2/ 1978 and 1979 arrays: tighten 1/2 inch diameter bolts to 45 ft/1bs (second
bolt from target end - tighten to 20 ft/ibs only). If too loose, the array
will bend excessively, allowing ¥ish to escape under the beam. If tightene
to greater than 60 ft/1bs, -14- the bolts will break or the tubz deform.

- 231
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Assembly Procedure for 60 Foot Array

to tie off the array for safety. A mount for the transducer is provided on
this cap. Both verical and horizontal adjustment of the transducer is
possible. A 1/2 inch diameter x 2 feet long bar is provided to use as a

tever for aligning the transducer on the 13976 systems. The new’ systems - -
have adjustment- hand wheels ™ Mount the transducer in the wwper 3 hcles of -~ C
it's housing, - = -~

A traveler, attached to the cable swivel, rides on a bar preventing rctat1on
of the cable when tightening.-. --sureeiozs

_; NOTE: __ The cable mist beé as-t1ght as ‘possible- to -prevent array‘”f*>:’ -&53
=7 'breakup in fast rivers." Hand t:ghten only. 7 :

A 1/2 inch threaded plug is provided for an air hose to blow out and float

the array prior to removal from the river bed. Netting is tied to the Jower

vortex fin. 1/8 inch diameter holes spaced at 1-1/2 inch intervals provide

net tie points. Holes are prov1ded on both top and bottom fins as installa-

tion on ths opposite shore requires turning the array end for end and ro-

tating 180°.

NOTE: It has been found by A.D.F.&G. that if no air is available, the.
array may be raised by allewing the pipe to .tilt down in the
direction of the water flow. The fairings act as ailerons and
will raise the pipe to-the surface. Conversaly, when sinking
the array, the stake on the shore end should be attached via a

"come-along" to a tree and should be tilted upstream a few .
gegrees to heip sink the arrey and hold it firmly on the river
ottom.

1. Layout the fol1uw1ng parts on a reasonably level surface para11e1
to the river bed in the order 115ted Leave 1 foot space between-
parts.
1 each Off Shore Cap.
2 each 18-1/2 foot section with couplers attached.
1 each 18-1/2 foot section Qithout coupler.
1 each On Shore Cap (screw in tension screw handwheel all the way).

2. Attach sw1ve1 end of 1/4 inch cable (36-1/2 foot 1ong) to eye on
threaded tens1on screw.

3. -Feed opposite end of cable (with eye) through the 18-1/2 foot tube

sections. Cable must pass through center hole in bulkheads (2
places), and on downstream side of 3/8" bolts.

ok
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o em e rTe e : fins during coupling insertion s turn1ng the sections

-

—
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'12. Install end cap onto end p?ate covering cable and pin us1ng twp 3/8

4. With the on shore cap transducer housing straight up, slip the first
18-1/2 foot section onto the shore cap (male), reduced diameter, align &
bolt holes and install 1/4 inch diametsr rolts. 32e swre 18-1/2 foot
section is facing in right direction. Fins go downstream.l/

5. lnstall second and third sections in similar manner.l/
NOTE: If couplings hang up and do not seat the cable and = ~ -
. tension secrew can be used to pull-the couplings to< --::
e - gether. However, care musf be taken to align the -+ = "=
~ after complete assembly may be difficult.

6. Insert cable eye through the off shore cap and install cap on last
 section. Insert bolt. Target (curved progect1cn) should be up.

" 7. Install end plate (with slot for pin) onto off shore cap. Cable should

- project through cap canter hole and extend out about 12 inches if all

couplings are seated. :

8. Start to tighten handwheel inside on shore cap until cable eye is .
aligned with siot;1n end plate. .

9. Install pin thrcugh eye and seat in slot of end plate.

10. Tighten cable hand tight, using handwheel. A1l couplings should now be
fully seated. ;j: ; ' L o3l

- e e amee = - — - . . e cm——— -

11.' Install coupling bolts and cap nuts not prev1ously installed. Tighten
- to 20 ft/]bs only. apply silicone.

. .
.,

. inch bolts.
Y. . ~
13. The array is now ready for placing-into the river. -

~Array Installation Procedurs

Installation of the array into ‘the river will vary from one location to
another dependent on local terrain and river conditions. -Primarily,

current speed will determine whether the array can be floated and swung into
place from a parallel to the river position, see Figure 2A (slow currents
2-3 feet per second) or pushed into the river at right angles to the current
with the off shore end controlled by a cable, see Figure 2B, current of

4 to 7 feet per second.

1/ Coat outside of reduced diameter portions with clear s111cone to prevent
air leaks. Also coat both ends of bolts.:

2/ To prevent air Teaks (when raising):

1) Wrap a1l seams tightly with grey 2% pvc tape (this may require cutt1ng
fins back 2-3" on each side of seam).

2) Place 2 connected 8" hose clamps on each side of seam-and over tape.

3) Tighten clamps being careful to keep clamp nuts to downstream side of
array and out of beam path. -16-
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A jddgement as to the best procedure must be made at each site basad on the

@;;_- results of past experience. The following steps will app1y to both methods.
1. Attach an appropriate shore cable 1/4 inch minimum diameter to up-
stream end of clamp provided on off shore cap.if - =~ - ¢ 7#7..7

2. Attach opposite end of shore cable .to stake, tree or other available
attachment paint. CAUTION NOTE: In 7 foot per second currents cable
tension of floating array will be as high as 850 pounds. -

—— _.- 3. Ppush the array into the Tiver with transducer housing in-a vertical *~ =~
position. ({Vortex fins parallel to water flow.) Array must be positioned
with reasonable speed as water will leak into the numerous unsealed
joints allowing the array to sink in 5 to 10 minutes. The array will
have an initial pasitive buoyancy of about 900 pounds when f1pating.2/

4, A 1-172 inchrdiameter steel stake should be ready to drive through the

on shore cap into the river bed during deployment of the array. This
— stake must be long enough -to be driven securely into the river bed as

well as extend out of the water. See folTowing page for new inshore end

instructions. - ' ‘

5. Remove the 1/2 inch plug on top and the plastic plug on the side to

perm1t the pipe to sink quickly.

6. The array when 1nstal]ed shauld have at least 1/2 foot of water over

s the transducer.
4 | f
Y 7. -Alignment of the transducer beam with the target mounted on the off
N shore cap is accomplished by separate horizontal and vertical adJust-
ment procedures, see Figures 1B and 1C.- )
Horizontal e
. - . - - )

Loosen Knob "A" and the two horizontal adjustment plate bolts. Install ad-

justment bar into horizontal adjustment hole (do not loosen opposing side

knobs B and D). Adjust beam by moving bar forward or aft as required.

When correctly positioned tighten. the horizontal adjustment plate bolts.

NOTE: This adjustment is a one-time adjusiment and should not
~ require readjustment until the transducer is replaced.

Vertical ’

Looseﬁ knobs A, B, C, and D. Install adjustment bar into vertical adjust-

ment hole. Adjust by moving bar forward and aft in sTotted hole. When

. adjusted tighten knobs A, B, C, and D.

1/ Easier in and out movement of array while in water can be accomp11shed by
using an inshore cable also. REMEMBER the longer the cable, the easier it
will be to move the array in and out.

Y 2/ 1f correct sea11ng procedures are followed, the tube will not sink rapidiy.
e
- .

!
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‘4) The 1 1/2" diameter stake should be replaced with a 2" 0.D. x 4' long
s steel pipe thread on both ends which acts as a "pivot point™. Pipe
AR “T"'s are attached to both ends after it is pushed through the holes
} : provided on the inshore end. Movement of the array inshore from cur-
rent pressure is prevented by placing a 4 x 4 or pole in the opening - - -
- "= - .~ below the transducer housing and butting it up agdinst the pivot pole. -7 " =&
T Weights or stakes can then be used to hold the 4 x 4 or pole in place
. (see drawing). -

Pacd
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With the on shore cap transducer housing straight ﬁp. slip the first

= 4,
ffm‘ 18-1/2 foot section onto the shore cap (male), reduced diameter, align th
A bolt holes ard install 1/4 inch diameter bolts. Be sure 18-1/2 foot
section is facing in right direction. Fins go downstream.l/ - - Ll
5. Install sécond and third sections in similaF fanmer.1/ ~
NOTE: If couplings hang up and do not seat the cable and
tension secrew can be used to pull the couplings to- %var-:ﬁe
_ gether. However, care must be -tzkén to -align the: == =':==7
i - S fins during coupling insertiof as turning the sections
after complete assembly may be difficult. -
. 6. 'Insert cable eye through the off shore cap and 1nsta11 cap on last
: section. Insert bolt. Target (curved projection) should be up.
- 7. Install end plate (with slot for pin) onto off shore cap. Cable should
project through cap center hole and extend out about 12 inches if all
- couplings are seated. : .
; 8. Start to tighten handwheel inside on shore cap until cable eye is
aligned with slot in end plate.
9. Install pinﬁthrough eye and seat iﬁ'slot'af end plate.
A : 10. Tighten cab1e hand tzght. usang handwheel ANl coﬁblings should now be
Q . fully seated. e X B
K\__' 1. Insta]l coupling bolts and cap nuts not previoust 1nsta11ed. Tighten
.- to 20 ft/1bs only; apply silicone. .
12. Insta11 end cap onto end plate covering cable and pin us1ng twp- 3/8
inch bolts. ) .
. 2
13. The array is now ready for p1acing'into ;he river.
Array Installation Procedure
Installation of the array into ‘the river will vary from one location to
another dependent on local terrain and river conditions. Primarily,
current speed will determine whether the array can be floated and swung into
place from a parallel to the river position, see Figure 2A (s1ow currents
2-3 feet per second) or pushed into the river at right angles to the current
with the off shore end contraolled by a cable, see Figure 2B, current of
4 to 7 feat per second. : _ _
. __/ Coat outside of reduced diameter portwons with clear s1T1cone to prevent
"air leaks. Also coat both ends of bolts. ,
2/ To prevent air Teaks (when raising):
- 1) Wrap all seams tightly with grey 2" pvc tape (th1s may require cutt1ng
) . fins back 2-3" on each side of seam).
- 2) Place 2 connected 8" hose clamps on each side of seam-and over tape. -
- " ~ 3) Tighten clamps being careful to keep clamp nuts to downsiream side of
~ array and out of beam path. ,._ T
ERE > E ' ” L :
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results of past experience. The following steps will apply to both methods. -~

-3.- Push the array-into ‘the ‘river with transducer housing in-a- vertical ==+

4. A 1-1/2 inch diameter steel stake should be ready to drive through the

" 5. Remove the /2 inch plug on top and the p1ast1c plug on the side to

A judoement as to the best procedure must be made at each site based on the

1. Attach an appropriate shore cable 1/4 inch minimum diameter to up~ - -
stream end of clamp provided on off shore cap.l/ oo ——an.r

2. Attach opposite end of shore cable to stake. tree or other available
attachment point. CAUTION NOTE: In 7 foot per second currents cable
tension of floating array will be as high as 850 pounds. |

position. (Vortex fins parallel to water flow.) Array must be positioned
with reasonable speed as water will Jeak into the numerous unsealed
joints allowing the array to sink in 5 to 10 minutes. The array will
have an initial positive buoyancy of about 900 pounds when floating.2/

on shore cap into the river bed during deployment of the array. This
stake must be long enough to be driven securely into the river bed as
well as extend out of the water.” See following page for new inshore end
instructions. ' -

perm1t the pipe to sink quickly.

6. The array when installed shou1d have at least 1/2 foot of water over
the transducer. _..

7. Alignment of the transducer beam with the target mounted on the off -
shore cap js accomplished by separate horizontal and vertical adjust-
ment procedures,.see Figures 1B and 1C.

-
- = . -
-

Horizontal - .
.

‘Loasen Knob 'A" and the two horizontal adjustment plate bolts. Install ad-

justment bar into horizontal adgustment hole (do not loosen opposing side
knobs B and D). Adjust beam by moving bar forward or aft as required.
When correctly positioned tighten the horizontal adjustment plate bolts.

NOTE: This a&justment ijs a one-time adjustment and should not
_ require readjustment until the transducer is replaced.

Veriical

Loosen knobs A, B, C, and D. Install adjustment bar into vert1ca1 adjust-
ment hole. AdJust by moving bar forward and aft in sTotted hole. When
adjusted tighten knobs A, B, C and D. -

1/ Easier in and out movement of -array while in water can be accomp11shed by
using an inshore cable also. - REMEMBER the longer the cable, the easier it
. will be to move the array in and out.
2/ If correct sealing procedures are followed, the tube will not sink rap1dly.

,-



Array Removal Procedure

¥

1.

5.

Blow out water in the array through the check valve located in the
shore cap. This is done by removing the 1/2 inch pipe plug located in-
the shore cap and replacing with an air hose. Air pressure applied -
here (as from a diver's tank) will force water out the check valve
fioat1ng the array assembly.

If no air is ava11ab1e, the alternate raising method descrxbed o e

- —— - earlier may be used,.i.e.,.allow the shore end stake to:.tilt forward. .«

(downstream) which will- raise ‘the array by the aileron actiod of the -
fins.

The floating array can now be hauled ashore either by pulling straight
out or by pulling in the off shore cable.

Array Disassembly Procedure, See Figure 1A, 1B end Figure 3

1.

2.

3.

With the array on a reasonably level area remove the end cap by unscrew

"ing the two 3/8 inch bo1ts.

Untnghten (screw'xn) the handwheel inside the on shore cap. This will
ioocsen the tension cable and allow removal of the pin on the off shore
end plate.

Remove the end plate.

4.

10.

——— — - ——— .

— o — R e e S

Drive a stake through the 2 1nch on shore cap hole into the ground.
Also drive a second stake into the ground about 10 feet from the
opposite end of the array. '

Attach the "Y" cabie to the‘qffvshoré cap, see Figure 3. lnstglf come-
along between stake and "Y" cable. .

Remove through bolt of ftrs» sect1on to be disassembled (any order is

T 0K).

Pull apart with come-along.

. Install 2 eye short cable between sections pulled apart. See Figure 3.

Remove next through bolt and pull apart next section.

Continue process until all sections are pulled apart.

General Caution Notes

1.

Before placing array in water inspect check valve operation.

bk
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- preventing array sag.

Transducer.

Cable,mdét be tensioned before array deployment.

Do-not turn array votex fins into current in currents over 4 feet per
second. Excessive load may damage array. :

Installation of a cable around the on shore cap to a stake upstream on
shore may be useful in a fast current river.

If corrosion prevents loosen1n§ of cable tension wheel on assembled -n' :
array, the off.shore cap pin may be driven out,,aftar -removal of - -the: ==
cap, thus releasing cable tension.

Handle exposed section ends with reasonable care to avoid nicks or

"tube distortion.

Be sure 1/2 inch diameter carrage bolt in coupling sections are tightennd
to 45 ft. 1bs. in order to eliminate coupling to tube clearance thus
Never exceed 50 ft. 1bs.

The transducer, although reasonably rugged would be des-
troyed if dropped on a rock. Before use; the radiating polyurethane

face should be washed with a detergent, preferably liquid detergent with
the liquid left on the face. This cleans off finger oils. Any oil or
grease will completely block the high frequency output and make the
transducer inoperative. In some rivers, a buildup of various forms of
"crud" may develop on the transducer face-after.a week or two, so 2 :
quantity of 1iquid detergent should be. placed: in the hand and the hand .
quickly put under water to rub the face of the transducer. This should
be done whenever too much buildup of "junk™ is felt or seen on the
transducer face. A moderate amount of detr1tus will not affect normaI
operation. ; , P r
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VERTICAL ADJUSTMENT

(TIGHTEM 1 TURN CLOCKWISE FOR EACH
3/4 FOOT BEAM RISE AT 60 FEET. AWAY)
OR VICE VERSA TO LOWER BEAM \ .

Lok iy

HORIZONTAL ADJUSTHMENT

TIGHTEN LEFT KNOB AND LOOSEN
RIGHT KNOB STMULTANEQUSLY

1 TURN FOR EACH ° '

1% FT. BEAM SHIFT TO

THE LEFT AT 60 FT. AWAY

* OR VICE VERSA TO SHIFT RIGUT

INITIALLY TIGHTEN KNOBS TO COMPRESS THE SPRINGS

TO ABOUT 2/3 OF THEIR NO-TENSION LENGTH. BEFORE

INSTALLING Ifl WATER, ADJUST THE 3 KNOBS SO THAT
TRANSDUCER FACE IS PERPENDICULAR TO PIPE.

NOTE: Use.upper three holes.

IR AL

FLEXIBLE COUPLINGS

. PLATE)

v
I
b

(TIGHTEN DOUN AGAINST TRANSDUCER

s

'LOCKWASHER

%
l%

: . b . .
September 6, 1978
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This manual describes how to use the oscilloscope in conjunét{on with the
S side scanner. Although it.is specificially written around the Tektronix model.
323 "scope”, the same basic rules apply to virtually any model scope except

for the location of controls.

THEORY OF SCOPE OPERATION

The scope is basically a time variable voltmeter. A bright dot moves

across the screen at a constant rate from left to right. The speed at which

it move$ is determined by the TIME/DIV control setting on the scope. At mosfvl’
settings.'the dot moves $0 quickly that it looks 1ike a continuous horizontal
line to the-humap eye; ' - _

The VERTICAL INPUT of the scope (on the 1éft side of scope) is the same
2s the + & - {nput leads on 2 voltmeter except that a voltage connected to
VERTICAL;INPUT sébpe-counector_wi]] cause én upward vertical deflection of .
: : _the moving dot of 1ight proportional_to the amount_of voltage at_the input at = ___
the point in time that the moving dot happens to be when that voltage is con-
nected. For example, if there is no voltage on the scope input for the first,
nha]f of the tra&e, you will see é-straight line. If a + voltage is then applied
'during the middle of the trace (or-sweep as it is usual]y‘called), the.bright
dot will go_vé?tically'up to the corresponding ﬁ]ace on the scope's face as
determined by the VOLTS/DIV setting of the scope. Example: With a 2V/DIV
setting, the dot would rise three divisions at the precise instant in time |
that you connected the + of a 6V baiteny to the scope's VERTICAL INPUT with

the - of the battery connected to the scope ground.

TRIGGERING -
" The bright dot on the screen requires an electrical voltage on the TRIGGER

INPUT of the scope'(on the left side of scope) to start the dot moving at the

3

M)
(&

\




(31

{
L

. _2-

" Tate (or speed) set by the TIME/DIV control on the scope's front panel. This

AN

-".

““trigger is required for each "sweep” of the dot. At the instant in time that

a voltage is applied to the TRIGGER INPUT of the scope, the dot will start

moving from 1eft to right. This provides synchronization of what you see on

the screen with ;he side scanner. In'the case of the side scanner, the TRIGGER

e — .

.. INPUT will be éqnnecteq to either}XM2°; XM4° (or XM ALT. in the latest version

. ..of the side scanner).»;Ea;h time the side scanner transmits a "burst of sound”,

the transmitted voltage momentari1y_appears'on the XM pin connector of the
side scanner. At this- instant in time, this voltagé causeé the‘éot to start
moving from left to right. Since you will have the TIME/DIV set to 2 ms

- (MILLISECONDS) for broper»pperation with the side scanner, this dot is now
moving Ecroséthe screen at the rate of 2 mi1liseconds (Z-thOusanths of a
'sécond) per division. This of course is too fast for the human eye to fo1loﬁ
so it looks like a straight line to the eye. Since sound travels {in water)
at about 5000 fegt per second which ‘equals 5 feet per milliseconds (1 thous-
;nth of a second), when the-scupe‘s VERTICAL INPUT is comnected to the RCVR
{récg{ver) pih'connectorlbf the side scanner, an echo (S vérficai line)sfrom )
aAfish (or othe;:object).zs feet away from the transducer -would be seen as a
vertical line at 5 divisions from the left of tﬁe start of the sweep of the
bright dot. This -is because it took 5'mfllisec0nds for the sound to travel
the 25 feet to the "fish" and another 5 milliseconds for the "echo" from the
fish to return to the trahsdﬁcer for a total of 10 milliseconds round trip
vtravel time. Since the scope is set to 2 miT]isecbnds per‘division. 10 milli-
seconds would be 5 divisions.

To see the -metal target at the end of the pipe which is about 59 feet

~ away from the transducer; you should expect to see this target 23.6 milliseconds

from the face of the transducer {the start of the sweep) because at 5 feet per

"2
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mii]isgconq tragel time, it will take 11.8 milliseconds for the sound to hit

. the metal target and another 11.8 milliseconds for the “echo®™ to return to the

transducer or a round trip travel time of 11.8 + 11.8 = 23.6 milliseconds.

. Since the TIME/DIVISION of the-scope is set-to 2 Msec/DIVISION, that would

be just beyond the 10 divisions on the scope screen and would not be Seen, so
8 fine variable adjustment knob located in the center of the TIME/DIV coarse -
contfp1_should_be_rotated a little counter clockwise so that the echo from

the metal target can be seen on the scope's face. Rotating this small control

counterclockwise increases the time per division to some amount greater than

the 2 mi11iséconds per division that the coarse control was sst to.

SCOPE CONTROLS AND THEIR FUNCTIONS

1. POWER SWITCH-ON (see fig. 1) - CAUTION: Be sure to shut off power

‘when scope is not being used since it draws much more power than the side

scanner and7wou1d‘rapid1y distharge.the battery. -

2. POMER SOURCE SELECT SWITCH (see fig. 2) - This is a2 small slide switch

- on the rear of the s&ope and should be pushed down to the EXT DC position-which

- means that the scope is being powered by an external 12V from the_siég scanner.

3. VOLTS/DIV. ROTARY CONTROL (see fig. 1) - This switch may be set as
desired fof viewing the side scanner RCVR outpﬁt. It should be set to either
W or 2V. If it s set to 1V per division you may want to rotate the small
“fine control” center knob inside the coarsé control VOLTS/DIV to reduce the
height of the vértica} iines or fish echos to about 1 inch. .

4, POSITION CONTROLS (see fig. 1) - These 2 controls merely affect the

yhorizon£a1 and vertical position of the scope display. You may want to set

. the vertical position control so that the horizontal trace of the scope is a

1ittle above the bottom of the screen anq the first vertical line on thé Jeft .
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h1s about 1/4 1nch 1n51de o‘ the screen. (This corresponds to the transmitted

g:;h burst of sound or the transducer pns1tuon)

] 5. INPUT LEVER SWITCH (see fig. 1) - This should be down (1n the DC
pos1;ion) o
6 _Talesgé LEVER suxTcH (see fig. 1) - This imoortant switch should be
in oné of the 2 bdétom eftéfﬁa? trigqaer positions, either AC or DC. This switch

is 1ocated on the r1ght szde ‘of the model 323 scope.

7. TRIGGER KNOB (see fig. 1) - This-is probably the most important {and
1»most often m1s-§§t céntrol) Its function is to assure that the start of the
T sweep of thé-gééﬁglsﬁzzu;;méxactTy coincides with the instant the side scanner
- transmits its bur;t of sound. This will cause the transmit burst vertical line ’
to be at the start of the sweép‘(the extreme left side of the tface). If this ‘
knob is rotated comuiete1z clockwise or completely counterc]ockwise,'tbe scope
‘trace will "free run", that is to say, it will never be syncﬁronized with the
L;«transmit burst and therefore the transmit ‘burst vertical 1iné on the scope's-
face may occur anywhere along the scope sweep.

8. - TIME/DIV, ROTARY CONTROL (see fig. 1) - This controls the speed at- .<
which'the-br1ght dot crosses the screen. For use with the s1de-scanner: it
should be set to the 2 Ms (MILLISECONDS) position. .

9. ATTEN. SLIDE SWITCH (see fig. 1) - This switch is Tocated on the left
side of the scope. Although it can be opérated in either poﬁition. stable
triggeringkis.a Tittle easier to adjust if this slide switch is in the 10X

‘ position; ) _'
"10. FOCUS AND INTENSITY (see fig.'l) - These two controls are located on
top of tﬁe scope. i | .
' Thé‘intensity control should be rotated fully clockwise for maximum bright-
ness of the trace. After adjusting the brightness, rotate the focus control

for the sharpest vertical lines.

2

Q.

AN ]
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=il At 'night "you may want to decrease the brightness. If you do, refocus

the FOCUS control.

OSCILLOSCOPE CONNECTIONS TO SIDE SCANNER

1. EXT. D.C. POWER (see fig. 2) - This twin connection is located on the

A

_right side af scope. ‘This_§q§y1d be connected to the mating connector labeled

~ “SCOPE" on the righﬁ side of the side scénner. CAUTION: This is the 12 volt

power connection to the scope and does not have reverse polarity protection.
1f thése leads a§¢ tevgr§e4;tthe scope will burn out instantly.

2. EXT fﬁls: (seg fiéz 1} - This connector is located on the left side
of scope. 1t should be.coﬁﬁgcted to either the 2° or 4° {or ALT. in 15980
model side scanﬁer). Thi§.i§ to provide triggering of the scope from the side

scanner. Use either one of the supplied connector cables. The black pin on

~ the connector cable i;4groqnd‘and may be connected to the gnd. pin of the

sideiscanner or left disconnected if you'1ike, since the scope will be grounded . '
anyway througﬁ the ﬁbweé connector. '~ | |

3. VERT. INPUTi(seg fig. 1) - This conneCtor is #Iso located on the
1eft side of the scope. It should be cdnnectéd to the RCVR connector ﬁﬁ‘the
face of the side scanner using the-supp1ieé connector cord whfch'is identi;al
to the ext. trig. cord. The black pin is ground and need not be connected.to
the side scanne; éround_s{nce the scope is already grou;ded through the 12V
power cord. - " | | | | . .

This is the vertical input to the scope and c&uses the bright moving dot -
of'the scope to go up vgrtically when a voltage is present on the RCVR output

of the side scanner as it would be when a fish echo is present.

OSCILLOSCOPE ADJUSTMENTS

1. After all three connectors are in place {trigger, vertical input and

external 12V power) turn on the scope power.
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ERE 2. “Turn the brightness control fully clockwise.

Q;AN_ 3. Place the rear slide switch in the down {ext DC) position (Fig. 2).

_ 4. Place the ext. trig. switch on the left side of scope to the 10X

" position.

-

5, Place the ingut_lever switch on the scope face to the DC poﬁiticn

6. Place the tr1gger lever switch (on the right side of scope face)

. o ————

| down. to the EXT TRIG bC position. °

7. Set the TIME/DIV rotary sw1tch to 2 ms. .
8. Roaate the sm311 center knob inside the TIME/DIV switch about. 1/3 of
2 revolut1on counterciockw1se from its fuliy clockwise {detent) position.
- .9, Set the VOLTS/DIV rotary switch to 1 volt.

10. Rotate the small center knob inside the VOLTS/DIV switch about 1/3

o~ of a revolution couﬁterc!ockwise from its fully clockwise (detent) positioﬁ;

- 11. Push in the 2 POSITION controls located on the bottom center of the |

~scope face. These 2 rotary controls are also push-pull sw1tches and should

I
A

L -

always be Dushed in.

- . . ’ *

12. Rotate the tr:gger knob on the lower right side of scope face fully
counterc]ockw1se to its detent position.— This will-cause the scope to operate
even without an external trigger so that you can adjust the two positian con-
trols. | |

- 13. Rctéte'the Vertical position knoﬁ on the bottom center of the scope

until the trace on the screen 15 about 1 division from the bottom of the screen.

18, Rctate the horizontal pos1»1on control on the lower center of the
scope face until the trace starts about one division from the left side of the
~. Sscope screen.

The scope is now ready for final trigger adjustments.

a
@
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't 15. Put the side scanner beamwidth switch in the 2° position and connect

the EXT TRIG. ‘¢able to the XM2° pin connector on the face of the scope.

: . 'Rotate the TRIGGER knob on the right side of scope face to about the-

10 o'clock position. Somewhere near this point, the scope‘shou1d be triggering -

"

e D

foot more for safety.

- proﬁeﬁ?y as evidenced by a stable vertical "spike” being seen on the extreme

left (the beginning) of the scope trace. Now place the beamwidth switch on
the ‘Side scanner to “the Alternate position. The scope trace should look the
same as it did in the 2° position meaning that you are-still triggering only

on 2°. If it Tooks different or seems to speed up or get brighter that means

" you are's1ight1y misadjuStéB. I7 ﬁo, rotate the TRIGGER knob 2 bit until the

scope picture does not change as you switch between the 2° t6 the ALT positions
oﬁAthe side scanners beamwidth switch.

Now put the EXT TRIG connector cord in the XM4® connector {or the XM ALT.

. _on the 1980-model).” When the side scanner beamwidth switch :is in the ALT

position the trace on the scope should now be triggering twice as fast

(brightef) as in the 2° position since now you are 2lternately triggering the
’ - .

scope twice as vast as you were. = You are causing the scope to alternately °

trigger on 2°, 4°, 2°, 4° etc. If you now'move the EXT TRIG. cable connector

back to the XM2° connector you will see a2 change in’the trace since it will

only be triggering on the 2° beam (half as often).

You should now see é stable ;éftical spike; about 1 inch high on the |
Teft side of the tracefahﬂ]you sﬁﬁﬁ]d see the metal target echo (about 1 inch
high) near thg'right side of the trace if you increase thé COUNTING RANGE con-

trol on the side scanner to beyond 60 feet. To operate the side scanner

normally, you should now reduce the .COUNTING RANGBE control slowly until it

just ceases to count the target (on sector 12) and then reduce it about one

L

o)
¢
W
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- Figure II-1. Oséﬂloscope controls. Sony Tektronix type.324 oscilloscope.
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Figure 1I-2. Oscilloscope adjustments. Sony Tektronix type 324 oscilloscope.
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A. Menin - T. Namtvedt, 6-18-79

Table II-1. TYPICAL SIDE SCANNER OSCILLOSCOGPE WAVEFORMS FOR VARIOUS
TRANSDUCER AIMING CONDITIONS

FIGURE # | CONDITION
I1-3. PROPER VERTICAL AIMING. 2°
II-4. PROPER VERTICAL AIMING. ALT. BUT SCOPE TRIG. ON 4°
II-5. PROPER VERTICAL AIMING. ALT. BUT SCOPE TRIG. ON 2°
11-6. | IMPROPER VERTICAL AIMING. (AIMED TOO LOW)
II-7. IMPROPER VERTICAL AIMING. (AIMED TOO HIGH). 2°

11-8. IMPROPER VERTICAL AIMING. (AIMED TOO HIGH). 4°
II-9. . k IMPROPER HORIZONTAL AIMING. (AIMED TOO FAR DOWNSTREAM)
II-10. PROPER HORIZONTAL AIMING.
1I-11. » IMPROPER VERTICﬁL AIMING. (TOO LOW AND BOUNCING OFF SUBSTRATE
II-12. ECHOS FROM BOAT WAKE

II-13. IMPROPER VERTICAL AIMING IN SHALLOW WATER
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APPENDIX III

A.  ADULT ANADROMOUS FISHERIES STUBIES

Fishwheel Operation

Design

A schematic of the type of fishwheel to be deployed on the
Su/Hydro program is shown in Figure III-1. The axle is adjustable to
accomodate water depths ranging from seven (7) to four (4) feet: the
axle turns on nylon pillow blocks. The pillow blocks are designed to-
allow friction adjustments therein providing a breaking mechanism. )
Native spruce poles form the baskets and paddles. Basket web or netting
is rubber coated fencing material. Floatation is provided by styrofoam
logs shielded by plywood. The wheel is equipped with a plywood 1ivebox
which is collared between the two (2) offshore floatation logs. A fish
sampling platform spans the two (2) outside floats on the downstream
side of the livebox. The fishwheel is anchored by a cable or rope
bridle anchored to a deadman upstream of the fishwheel. The wheel is
kept offshore by a boom log arrangement as shown in Figure III-2.

Lead Weir

The purpose of positioning the livebox on.the offshore side
of the fishwheel is to allow placement of a weir on the inshore side
between the bank and the near shore float. A sketch of the weir is
presented in Figure III-3. The weir is comprised of several willow or

- alder pannels contoured to the stream bed. The pannels are held in

place by the downstream boom log and on the bottom, by the stream bed.

- The Tatter is accomplished by sliding the weir pannels into the water at

an upstream angle to the riverbed. The weir is a critical component of

- the fishwheel. An improperly installed or incomplete weir will allow
bank migrant fish to pass inshore of the wheel thus reducing catch.

Debris Deflection

At a few fishwheel sites it will be necessary to install a
debris lead. A deflector which is reasonably efficient in channeling
debris past a fishwheel is illustrated in Figure III-4.

{

Operation
The fishwheels are designed to operate at 2.5 revolutions per

minute (rpm). Under no circumstances should a fishwheel be operated at - - - -

a speed greater than 3.5 rpm. The preferred speed is 2.5 rpm with a
range between 2.0 and 3.0 rpm. For maximum catch efficiency, fishwheel
baskets should be adJusted to scoop within six (6) inches of the bottom.

- Anything more than six (6) inches will reduce catch efficiency.

60 G
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Maintenance

Lead weirs should be inspected to insure they are functioning
once every (3) days. Debris cleaning should be performed as often as
necessary but at least once every day. Inspection must be made twice
daily for wear, broken components and Toose riggings. Appropriate re-
pairs are to be effected at first indication of a problem. Fishwheel
basket depth should be monitored twice daily and appropriately adjusted.:
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APPENDIX IV

A.  ADULT ANADROMOUS FISHERIES STUDIES

Fish Tagging (ADF&G, 1976) —

Development of Marking of Fish

A mark can be defined as a brand, label, seal or tag which
_identifies an object to show the maker or owner. Early tagq1nq of fish

__was begun by land owners along streams who were interested in conserving

~ salmon and trout runs. Charles Atking tagged Atlantic salmon in 1873 in
Maine's Penobscot River and several recoveries were noted in following
years. T.W. Fulton of Scotland (1893) and C.G.J. Petersen of Denmark
(1894) both used numbered buttons or disks on plaice (flatfish) and
other fish species in the Atlantic Ocean. The Petersen disk has been
one of the most successfu] types of tags and most widely used over-the
years. B

Exact figures on the rate of development of tagging are hard
to accumulate, but there are estimates that by 1910 about 100,000 fish
had been marked with tags. By 1936, the total was around 600,000 marked
fish. Presently many millions of fish (also molluscs, crustacea and sea
mammals) are being tagged every year for the purpose of studying popu-
lation dynamics-and m1grat1ons.

Ideal Fish Marks

Information on what constitutes an ideal fish mark, the types

.of marks, purposes of tagging and methods of tagging and recovery are

spread through the fisheries literature.

Arnold (1966) suggested the following criteria for an ideal
fish mark.

1. It should be retained essentially unaltered for 1ife of
fish regardless of the age at which applied.

2. It should have absolutely no effect of fish's behavior,
reproductions, life-span, growth, feeding, movement,
yulnerability to predation, angling or other external
factors.

3. It should not tangle in vegetation or nets of any kind.

4. It should be inexpensive and easily manufactured.

5. It should be usable on any size fish without s1gn1f1cant
alteration.
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6. It should not be found in nature nor should it be possible
to confuse it with any other mark, natural or artificial.

7. It should be easily applied to fish in the field without
the need for an anesthetic.

8. It should be easily detected in fhe field by untrained
personnel or the public.

9. If the marked fish is preserved as a sc1ent1f1c specimen,
or for later examination, the mark should not be affected
by the preservation.

10. There should be enough possible variations of the mark
so that many individuals or many small groups can be
identified separately.

11. The marking substance should not presént any health
or safety hazard to the biologist, fish, or the public.

12.  The mark should not cause adverse public relations by
spoiling edible parts of the fish.

Obviously, no one mark satisfies all the above listed require-
ments and it generally only satisfies a few of them. One of the critical
_problems of a research project 1s to decide on the best mark for the
part1cu1ar circumstances.

Both Floy and Peterson disc tags have been utilized in the
"Susitna River drainage in the past and will be used to tag fish at the
Sunshine, Talkeetna and Curry tag recapture sites.

Peterson Disc Tags

One (1) inch diameter, sequentially numbered Peterson disc
tags will be utilized at the Curry site. The color code will be inter-
national orange. S

Tagging procedures will be reviewed in the field as it is
difficult to explain without having tags and a fish in hand. Generally,
the following steps are followed:

1. Hold prepared tag (pin, disc, and numbered tag) with
pliers and insert through the cart11age immediately under
the dorsal fin.

2. Place a blank tag on the pin and cut off all but 3/8 inch
of the pin with a cutting p11ers.
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3. Twist remaining pin in an inward and rolling motion so
that the pin 1ies flat against the disc and forms a loop.

Here are a couple suggestions that will help:

1. Use a sharpening stone to make a sharp point on the
.taaging pins. This can be done ahead of time and will
make penetration easier.

2. Prepare tags prior to making fishwheel cheéks. Assemble
tags in sequential order and stick them in a piece of
styrofoam: pin, clear buffer disc, tag.

Floy Tags

: Sequentially numbered FT-4 Floy tags will be utilized at
the Sunshine and Talkeetna sites. Color code for the Sunshine site w111
be international orange and yellow for the Talkeetna Site.

Tagging procedures will be demonstrated in the field; generally
the following steps are followed:

1. Slide tag over barbed end of tagging needle. Run the
needle completely through the fish in the anter1or carti-
lage immediately below the dorsal fin.

2. Disconnect tube from the needle ‘and tie-off with overhand
knot. ,

Several suggestions are:

1. Keep two (2) or three (3) tagging needles available in
the event of a loss.

2. Use a sharpening stone‘to maintain a sharp point on the
tagging needle. This can be done ahead of time, making
tagging easier. o

3. Prepare tags prior to making fishwheel checks. Assemble

tags in sequential order on a board and tape them in
plate, thus allowing them to be withdrawn easily.
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Figure IV-1. FDM-68 TAGGING GUNS AND ANCHOR TAGS
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MODIFIED GUN INSERTS TAG UP TO 1-1/8 INCH |

THE FDM-68 MODIFIED GUN HAS PROVED TO BE VERY EFFICIENT IN TAGGING
VERY SMALL FISH AS WELL AS LARGE FISH. THE LONGER NEEDLE MAKES IT
POSSIBLE TO INSERT A TAG INTO A SMALL BODIED FISH AT THE DESIRED
ANGLE. THIS ALLOWS THE TUBING BEARING LEGEND AND NUMBER TO "FLOW"
ALONGSIDE THE FISH"S BODY AS IT SWIMS. THIS PLACEMENT OF THE TAG
IS NOT AS POSSIBLE WITH A SHORT GUN. THE REGULAR NEEDLE IS .085 QD.
THE HEAVY DUTY NEEDLE (RECOMMENDED FOR FISH 10 POUNDS AND UP) IS
.096 QD, - THE LIGHT NEEDLE IS .073 OD.
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“A clip of blank tags is provided for practice taaging. =

FDM-68 Tagging Guns and Anchor Taas

Operating Instructions

Loading Gun

Place gun in left hand with forefinger through the trigger rina.
Hold tag clip between the thumb and index finger of the right hand
with the extension of the "runner" (the bar holding the tags)
toward the "gun.

Insert the runner into the feed slot of the gun. Press the runer
down until the first tag engages the feed mechanism. == >

Suggested Tagging Procedure j;{[

Make certain the fish is held FIRMLY or anesthetized when be1ng

tagged. A squirming fish may bend the needle.

Insert needle on the left side of the fish forcing it forward o
through the dorsal rays and toward the anterior of the dorsal. This -
placement will lock the "T-bar" firmly behind the interneural rays.
Once the needle has been inserted, hold the gun FIRMLY against the
fish's body while compressing the handle. Do not release the
compressed handle until the needle has been withdrawn.

Unloading Gun

Pull the release lever (the' black metal lever in front of the
tr1gger
r1ng ) Withdraw clip.

If Gun Jams

DO NOT attempt to clear the -Jam by forcing the tags through the ,'
mechanism. This will cause damage.

-Remove clip from gun.

Turn the plastic lock lever (right side near needle) 180 degrees so
lever points forward and remove needle.

Remove jammed tag from from needle or gqun. Inspect needle and ram.
The tag (if not damaged) can be re-used by inserting the T-bar into

- the needle two thirds back from the point of the needle. This can

be accomplished only if the tag clip has been removed from the gun.
BE CERTAIN TO LINE UP THE SLOT IN THE NEEDLE NIFH THE SLOT IN THE
GUN.

Care of Gun and Needle

Operate gun without tags in warm soapy water to remove dirt, slime
and scaies.

Rinse carefully in warm {not hot) water. Shake and wipe dry.
Store in warm area to remove moisture from inside gun.

Lubricate with "WD-40" which prevents rust, penetrates and dis-
places moisture. ,

WHEN TAGGING UNDER SALINE CONDITIONS, THE GUN SHOULD NOT BE EXPOSED
TO AIR ANY LONGER THAN ABSOLUTELY NECESSARY A PAN OF FRESH WATER
SHOULD BE KEPT AT HAND TO "SLOSH" OFF THE GUN CONTINUALLY. IF
TAGGING IS INTERRUPTED, THE GUN (INCLUDING TAGS) SHOULD BE KEPT
IMMERSED IN FRESH \rJATI-ZR.,.‘__.-..‘nn ne
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Disk-Dangler Type Tag

The disk-dangler type tag is attached to the body of the fish
beneath the dorsal spine with two strands of wire. A small, viselike
clamp holding two hypodermic needles of size number 18 is used to pass
the wires through the fish's body. The needles are put in place and
pushed through the body in one motion. The tag wires are then inserted
into the hollow needles and the clamp pulled outward. Tags are attached
with one wire anterior and one posterior to the origin of the dorsal
fin. The needles are spaced so that their points are approximately one-
half inch apart. A spacing strap may be placed between the wires to
keep them from pulling together and tearing flesh when the wires are
twisted together. If a single person is tagging, however, such a strap
may be impossible to hold in place. If care is used in twisting the
wires, excess injury to the fish may be avoided without the use of such
a spacer. Excess wire is cut off the twisting end, and the exposed wire

“and tag are bent back.

”,,



Figure IV-2. ~°~° - - . Tag clamp holding two hypodermic needles
' (from Pelgen, 1954) ‘

Figure Iv-3. - .~

Disk-dangler tag in place
(after Pelgen, 1954)
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APPENDIX V

A.  ADULT ANADROMOUS FISHERIES STUDIES

Electro-Shocking Boat Operations

operators

1.

Safety Precautions

These procedures must be adhered to for the safety of all
of this equipment.

A minimum of two (2) persons is required to safely and effi-
ciently operate the unit, provided the control box can be
easily monitored by the boat operator. For two (2) man
operations, the boat operator should be capable of adjusting
voltage and amperage, activating the power switches on the
control box, and shuting down the generator without having to
leave his station as outboard operator.

Should these conditions not be met, then a minimum crew would
be three (3). One (1) person should monitor the control box
at all times.

A11 personnel should be thoroughly familiar with the equipment
and its operation. Personnel should be briefed as to emergency
procedures should the situation arise.

A1l equipment, connections and wiring should.be checked before
each day's operation. Particular attention should be payed to
the platform railing and safety foot switch. The railing
should be strong and secure enough to support a man's weight.
The safety switch must be free of rust and corrosion. It would
be advisable to have the metal railing insulated with foam
pipe insulation or plastic electrical tape. Wiring should be
left exposed to facilitate inspection of the insulation.

Only dip nets with fully insulated handles will be used.

Personnel will wear only hip boots or chest waders that are
completely leak proof. The platform surface should be of a
non-skid type. Rubber gloves are advisable as an added safety
measure.

Al1 personnel will wear life jackets or other adequate float-
ation devices. Should anyone fall overboard, it is unlikely
that he will have enough muscle control to swim.

Never start the generator until all connections for the particular
mode of operation are complete. While traveling between

points of operation, the electrodes should be disconnected

from the electrical source if the generator is to be left

running, i.e., for night operations.
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8. Never change the position of the boom or handle the electrodes
unless the leads are disconnected and all switches on the
control box are in the "off" position.

9. When disconnections are made or lines Teft disconnected, all
switches on the control box should remain in the "off" posi-
tion to preclude any load on the wiring.

10. A1l personnel should be familiar with first aid treatment
for shock victims and be trained in artificial respiration. At
Teast one (1) member of the crew should have completed a
recognized first aid course (hopefully he will not be the one
injured).

11. The equipment shall not be operated in such a manner so as
to endanger the public. The current shall be turned off
anytime the public is in the immediate proximity of the
aparatus, be it on shore, in the water, or in a boat.

In an emergency, the electrical current into the water may
be broken in three ways:

1. By releasing the foot pedal switch which is located on the
platform and controlled by the dip net operator.

2. By turning off all switches on the control box. One (1) man
must be operating the control box at all times.

3. By actuating the grounding switch effectively killing the
generator. If possible, switches should be located both on
the dipping platform and near the motor operator and wired so
that activation of either switch will kill the generator.

First Aid for Victims of Electrical Shock

Should anyone fall overboard or receive an electrical shock,
the unit will be immediately shut off. Rescue the victim from the water
or free him from the electrical circuit as quickly as possible. Act
quickly, as any delay in removing the person from the electrical field
or circuit will lessen the chance of resuscitating him. Do not endanger
yourself attempting to rescue someone with the power on.

If the victim is not breathing, begin artificial respiration
at once. Mouth-to-mouth resuscitation is recommended. Continue re-
suscitation until you are certain breathing is restored. Frequently,
after a temporary recovery, a victim will stop breathing again. If
natural breathing stops, resume artificial respiration at once. -
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Physical shock is a serious complication that is likely to
occur after electrical shock. Shock can interfere with the normal
action of the heart, respiration and circulation, so every precaution
should be taken to prevent this condition from further weakening the
victim. The victim should be lying flat and it is most important that
he be kept as warm as possible, even during artificial respiration.

The following procedure is recommended in cases where it
appears the victim's heart has stopped:

1. Place the victim on his back.

2. Position yourself on your knees beside his chest.

3. Find the lower end of his breast bone.

4. Place the heel of your hand one inch above that end.

5. Place your other hand on top of the first hand.

6. Press down firmly with about'sixty (60) pounds of weight.

7. Repeat every second until heart starts. '

8. If necessary, apply mouth-to-mouth resuscitation as follows:
one (1) operator - 15 compressions, two breaths or two (2)

operators - one breath every fifth compression.

The above procedure would be I1fe sustaining should the victim
go into ventricular fibrillation.

Admittedly, the above first aid procedures are brief, but
due to lack of more competent means to deal with electrical accidents,

this should serve as a guide for emergency treatment until the patient
can be taken to medical facilities.

NOTE: A COPY OF THIS PROCFDURE MUST BE ONBOARD THE SHOCKING ROAT
AT ALL TIMES!HIN
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B. RESIDENT AND JUVENILE ANADROMOUS FISHERIES STUDIES

Model XV-BPG Self-Contained Gas Powered E]ectrof1sher
(Backpack Mounted)

Since the introduction of the 1ightweight, quiet and reliable
TAS-300 alternator, Smith-Root, Inc. now offers the type XV-BPG, a gaso-

line powered backpack electrofisher.

Designed for very low to medium

conductivity waters, the Type SV-BPG delivers a high 1100 volt peak DC

higher conductivity waters.

for the very low conductivity waters and as much as 2.5 amps for the

Both the electrofisher and alternator are mounted on a com-

- fortable, reinforced plastic pack frame.

The new pack frame not only

outlasts aluminum packs, it provides an extra margin of safety from
electric shock providing an insulation between the operator and the
electrical apparatus. The pack frame harness has been designed to
provide instant release should it become necessary to quickly drop away
the complete pack frame from the operator.

SPECIFICATIONS:

Power Source

Recommended Conductivity Range

Input Power

Output Modes:
AC
Pulsed DC
Pulsed DC (x 2)
Metering
Voltage Selection
Circut Pfotection

Safety Protection

Engine Kill~

00 04

 TAS Model QEG-300 Watt gas-

powered generator

Approximately 10 to 200 micro-
mhos/cm2 max. Useable to 400

micromhos

300 watts, 450 watts intermititent (all
voltage ranges)

130-390 VRMS in 130 volt steps
180-550 VDC peak fast rise, slow
decay

360-1100 V

Output current 0 - 2.5 amp

Rotary Switch '

Electronic circuit breaker with reset

Tilt switch kills engine if shocker is
tilted beyone 45 degrees

Push-button switch mounted on pack
frame



(o
Backpack Frame v Lightweight, comfortable frame with
padded shoulder straps, padded hip
belt and emergency quick release
Weight 36 1bs.
Standard Equipment: TAS-300 Generator, Anode Pole with Pull-Behind Cathode:
optional Cathode pole available.

Specifications Subject to Change Without Notice

1/81
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APPENDIX VI

A. ADULT ANADROMOUS FISHERIES STUDIES

Habitat Site Locations

INTEGRATED RESIDENT AND JUVENILE ANADROMOUS FISHERIES AQUATIC

HABITAT AND INSTREAM FLOW STUDIES

Habitat Site Locations
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System of Specifying Geographic Locations

For conciseness and for use in the computer processing, it
is convenient to use a modification of the General Land Office method of
specifying locations as developed by federal and state agencies in
Montana (MDFWP, 1979).

In this report, locations of features such as sampling
points are specified by using 12 characters. The first three characters
of the location give the township, the next three characters the range.
The next two give the section number within the township, and the next
tract, the quarter-quarter section (40-acre tract), and the quarter-
quarter-quarter section (10-acre tract). These subdivisions of the 640-
acre section in the northeast quadrant. If there is more than one
feature in a 10-acre tract, consecutive digits beginning with 2 are

- _--added to the number. For example, if a sample was collected in Section == - .
21, Township 9 North, Range 20 West, it would be numbered 09N20E21DAA2. -

The letters DAA indicate that the site is in the N1/4 of the N1/4 of the
SE1/4, and the number 2 following the letters DAA indicates there are at
least two sampling locations in this 10-acre tract.

Figure VI-1. System used by ADF&G in this study to specify geographic
Tocations. : .
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(- Table 1. §ﬂ;;fna River Resident and Juvenile Anadromous Fish Sampling Llocations,
LOCATION
MAP 4
CODE SAMPLING LOCATION TOWNSHIP | RANGE | SECTION | GRID
Estuary to Ta]kéetna:‘ i
1 A. Mainstem Susitna (.75 mile south of
Alexander River Mouth) 15 N 07 W 07
B. Alexander River
(Mouth) 15 N 07 W .07 AB.
(.75 Mile Upstream) 15 N 07 W 05
(1.5 Mile Upstream) 16 N 07 W 31
C. Mainstem Susitna
(éide-Channe1 Opposite Alexander R. Mouth) | 15 N 07 W 07
i D. Mainsten Susifna (1.0 mile North of
Alexander River Mouth) 15 N 07 W 05
2 | A. Mainstem Susitna (Willow Creek Mouth) - 20 N 05 W 34 CA
B. Willow Creek (Mouth) 20 N 05W| 34
(Parks Highway) 19 N o4W| 06 AC
'3 | A. Mainstem Susitna (100 yards Above Little ‘
Willow Creek). 20 N 05 W 27 BA
4 A. Slough A (Rustic Wilderness Subdivision) 21 N 05 W 25  CB
B. Mainstem Susitna (East Bank, 700 yards '
above STough A) 21 N 05 W 23 DD
C. Mainstem Susitna (West Bank, Opposit S1.A)| 21 N 05 W 23 DA
| D. Mainstem Susitna (East Bank, below Slough
o~ E Head) 21 N osw| 24 BA
— E. Slough E (.25 mile above Rustic Wilderness
Subdivision) 21 N 05 W 25 BC

(a-1)




Table 1 - Cont'd.

(a-2)

o
o —LOCATION
CODE SAMPLING LOCATION TOWNSHIP | RANGE | SECTION { GRID
5 A. Mainstem Susitna (West bank, adjacent to ' T
Susitna Landing) (C) 21 N 05 W 13° BC
(West bank, Sloqgh Mouth) (A) 21 N 05 W 12 cC
B. Mainstem Susitna (.25 mile, West of
Kashwitna River Mouth) 21 N 05 W 13 AB
C. Mainstem Susitna (100 feet below
Kashwitna River Mouth) 21 N 05 W 13 AC
D. Kashwitna River (Mouth) 21 N osw| 13 | A
6 A. Caswell Creek (Mouth) 21 N 04 W 06 BA
f%} | A. Mainstem Susitna (Site A, below Sheep
Creek Slough Mouth) )
(Site B, below Sheep Creek Slouth Mouth)
B. Sheep Creek Slouth (Mouth) 22 N 05W| 25 DD -
-C. Mainstem Susitna (East channel, .5 mile
“above Sheep Creek Slough Mouth) (D) 22 N 05 W 24 DD
(East channel, .6 mile abové Sheep Creek
Slough Mouth) (E) 22 N o5 W 24 DA
D. Slough ( .50 mile NW of Sheep Creek .
Stough Mouth) (F) 22N o5wW| 24 DB
( .75 mile NW of Sheep Creek STough
Mouth) - (H)
™ | E. Mainstem Susitna (Center Channel, .9 mile
{r} across from Sheep Creek Slough Mouth) (I) | 22 N 05 W 23 DB
(Center,Channe1;_.9 mile above Sheep-
Creek Slough Mouth) (G) 22 N 05 W 24 ‘BC -




Table 1 - Cont'd.

fan
LOCATION
MAP
CODE SAMPLING LOCATION TOWNSHIP | RANGE | SECTION { GRID
7 E. Mainstem Susitna (Cont'd.) ' )
(Cehter Channel, 1.0 mile above Sheep
Creek Slough Mouth) (J) - 22 N 05W/| 23 AB
F. Slough L (West Center Channel, below E :
Echo Island) (L) 22 N o5W| 14 | cd
G. Mainstem Susitna (Below Echo Island) (M) 22 N 05 W 14 CD
(Adjacent to Echo Island) (K) ‘ | 22 N 05 W 14 DC
8 | A Mainstem Susitna (Below Montana Creek
Mouth) (B) | 23 N oaw| o7 | AB
% (;, B. Mainstem Susitna (West Chaﬁne], Slough
Mouth, 1.25 mile above Montana Creek) (F) 23 N 05 W 13 DC
C. Side-Slough (West Channel, small slough o
1.0 mile below Montana Creek) (G) 23 N 05W| 13 | ADS
D. Side-STough (West Channel, slough .25 mile
below Montania Creek) (E) 23 N osw| 12 | o8B
E. Montana Creek (Mouth) (A) : 23 N 05W| 07 | A8
F. Mainstem Susitna (East Channel, .25 mile .
above Montana Creek) (C) 23 N 04 W 96 cD
(East Channel, .50 mile above Montana
Creek) (D) 23 N 04 W 06 ()]
G. Beaver Pond (West Bank, 1.0 mile above
;M“‘{ . Montana Creek Mouth) -
€~f | H. Mainstem Susitna (West bank, slough
Mouth above Montana Creek)
(East Bank, 1.0 mile above Montana Creek)

(a-3) -




Table 1 - Cont'd.

o
LOCATION -
MAP
CODE SAMPLING ~LOCATION TOWNSHIP | RANGE | SECTION | 6RID
8 H. Mainstem Susitna (Cont'd.) i
(Center Channe1; 1.25 mile above
Montana Creek)
I. Slough (Nés;mbqqk, 2 miles above Montana
Creek) |
g | A Rabideux Creek 24 N 05 W 16 . AAB
(Mouth)
(500 feet Upstream)
10 A. Mainstem Susitna ( .25 mile below
\ Parks Highway Bridge) 24 N ’ OS.W 15 BA
B. Mainstem Susitngr(Parks Highway Bridge) 24 N 05 W 15 BA
11 | A. Mainstem Susitra (1.0 mile South of
Sunshine Creek Mouth) 24 N 05 W 10
B. Mainstem Susitna ( .75 mile South of
" Sunshine Creek ﬁéuth) ‘24 N 05 W 14
C. Mainstem Susitna (At Sunshine Creek) 24 N 05 W 14 AA
" D. Sunshine Creek 24 N o5Wl 14 AR
(Mouth),
12 A. Birch Creek Slough {Mouth) 25N 05 W 25
(.25 mite below Birch Creek Mouth) 25 N 05| 25
: (Birch Creek Mouth) 25 N 05 W 25
[~ (Head) 25 N o5 W 12
‘Eyﬁ‘ls | A. Trapper Creek (Mouth) 25 N 05 W 15
| 14 ‘A. Slough Fed by Cache Creek {Mouth), 1.5 mi.
ﬂ South West of Birch Creek Slough Head 25 N 05 W 14

(a-4)




Table 1 - Cont'd.

/-
LOCATION
MAP .
CODE SAMPLING LOCATION TOWNSHIP | RANGE | SECTION | GRID ’
14 |B. Slough-Susitna (1.0 mile South West of i
Birch Creek Slough Head 25 N “05 ﬁ; 1
C. Mainstem Susitna (.25 mile below head of | “
Birch Creek Slough) 25 N osw | 12
D. Mainstem Susitna (South West side of N
Island, 1.5 mile South of Cache Creek Mouth)|25 N 05 W 01
E. Mainstem Susitna (South West side of island v
1.0 mile South of Cache Creek Mouth) 25 N 05 W 01
F. Mainstem Susitna (West channel, .75 mile
B South of Cache Creek Mouth) 26 N 05 | 35
6. Mainstem Susitna (Below Mouth of Cache
Creek Slough): 26 N O5W { 36 c8
~ (Mouth of Cache Creek Slough) 26 N 058 | 35 ~ DA
15 A. Cache Creek {Mouth) 26 N 05 W 36 CB
{Inside Mouth) 26 N 05 W 35 ABC
;mmx.

(a-5)




Table 1 - Cont'd.

MAP LOCATION
CODE SAMPLING LOCATION TOWNSHIP ! RANGE | SECTION | GRID
Talkéetna to Deﬁi?'s‘Canyon: )
16 | A. Mainstem Susitna (Billian Slough Mouth) 26 N 05 W | 23° | AAD2
B. Billian Slouth (Mouth) | 26 N 05W | 23 | AAD3
] __(Open Lead Below Railroad Trestle) 26N 5w | 13 |coo
17 A. Mainstem SusitngA(west side of Island, D - >}
| Chulftna River Confluence) 26 N 05 W i4
B. Mainstem Susitna (East side of Island, .25
mile North of Chulitna River Confluence) 26 N 05 W 14
, C. Mainstem Susitna (.75 ﬁile North of .
T Chulitna River Confluence) 26 N 5w | 14
(1.0 mile North of Chulitna R. Confluence) | 26 N 05 W 1
(1.25 mile North of Chulitna R. Conf'luence) 26 N 05W | T
718 | A. Ma1nstem Susitna (S1de—Channe1 Below | N
S]ough 2 Mouth) 26 N 05 W 02 CBD
B. Mafnstem Susitna (Side-Channel above "
Slough 2) 26 N 05W | 02 BCD
19 A. Mainstem Susitna (Below Mouth of Whiskers
Creek Slough) 26 N 05 W 03 ADC
* (Adjacent to Mouth of Whiskers -
Creek Slough) ‘ | 26 N 05W /| 03 ABC3
B. Whiskers Creek Slough (200 yards
|~ above Mouth) 26 N 054 | 03 ADB
I | c. uniskers creek (Mouth) 26 N o5u| 03
| D.kMainstem Susitna (Side-channel, 1.0 mile )
east of Whiskers Creek) 26 N 05 W 02
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LOCATION
MAP
CODE SAMPLING SITES TOWNSHIP | RANGE | SECTION | GRID
20 |A. Mainstem Susitna (.25 mile NW of Whiskers
© Creek Mouth) 26 N 05W | 02
B. Slough 3 {(Above Whiskers Creek Slough) 27 N 05 W 35 cccz
C. Slough 38 (Mouth) | 27 N 05 W | 35 ceB
D. Mainstem Susitna (Side Channel Adjacent N ' )
to Slough 3) | 27N | 05w | 35 CCA
21 |A. Mainsetm Susitna (Adjacent to Slough 5) 27 N 05 W 01 CCA
22 A. Slough 6A 28 N 05 W 13 CAB3
23 ]A. Lane Creek (Mouth) 28 N 05 W | 12 ADD2
" |A. Oxbow II-(Mouth) 29 N 04U | 16 CAD4
25 |A. Mainstem Susitna (Curry) 29 N 04w | 10 CBB2
26 |A. Side Channel Below Slough 8A (Above Mouth) 30N 04 W 25 DBA
(Below Mouth of Slough 8A) 30 N 04w 25 | DAB.
B. Slough 8A (Mouth) 30N 03W | 30 | cBB
(Above Mouth) 30N 03 W 30 BCD
(Beaver Pond) 30N 03 W 30 AAA
C. Mainstem Susitna (Above Slough 8A) 30 N 03 W 20 ACB
27 |A. Slough 9 (Mouth) 30N 03 W 16 CBB
(Above Mouth) 30N 03 W 16 CBAB
(Below Bend) . 30N 03 W 16 CBAA
28 |A. Mainstem Susitna (300 yards below 4th of
PRE July Creek) 30N 03 W 03 DCAB
[ (200 yards below 4th of July Creek) 30 N 03w | 03 DCAA
B. Mainstem Susitna (Side channel, adjacent
. to 4th of July Creek) 30N 03 W 03 DAD
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LOCATION
cooE SAMPLING EOCATION TOWNSHIP | RANGE | SECTION | 6RID | ~
28 | C. Side Channel (Beaver pond outlet, above - )
4th of July Creek) 30 N 03 W 03 | ADD
29 A. Slough 9A (Above Mouth) 31 N 03 W 36 - DCB
(First Pool) 31N 03 W 36 DCA
{Open Lead) - 31 N -03 W 36 - | DBDC
(Second Pool) 31 N 03 W 36 DBD
B. Mainstem Susitna-Between 9A & 10
(Lower, Lead) 31 N 03 W 36 DBC
L (Middle, Lead) 31 N 03 W 36 ACD
=
. (Upper, Lead)  --- 31N 03 W 36 ADC
30. | A. Mainstem Susitna-Below Slough 10 31 N 03 W 36 AAC4
- B. Slough 10 (Lower, Pool) 31N 03 W 36 AABD2
" (Middle, Pool) - 31 N 03W| 36 | ABA
(Tributary Stream) 31 N 03 W 25 i . bbC
31 A. Slough 11 (Lower Reach) 31 N 02 W 19 DDD
(Middle, Reach) - 31 N 02wW| 20 CBA
B. Mainstem Susitna (Above Slough 13) 31N 02 W 19 ADB3
C. -Side-Charmel (Above Slough 13) 31 N 02 W 19 ADA
32 | A. Slough 14 (Lower Bend) 31N 0ZW| 19 | AcA
(Beaver Pond) | 31 N 02W| 19 ABD
33 A. Mainstem Susitna (Beneath Gold Creek
= Railroad Bridge) 31 N 02 W 20 BAC2
- B. Mainstem Susitna (Tributary Creek
Above Gold Creek) 31 ﬁ 02 W 20 BAA
- ?-é’éitﬁ'é‘ﬁ‘#ééé"ﬁré”g‘é?“ fank sbove ®1d | siw | oow| 17 |ow

5 -
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LOCATION
MAP ’
CODE SAMPLING SITES TOWNSHIP | RANGE | SECTION | GRID
34 A.. Slough 16 (Mouth) 31 N 02 W 17 - ABD
- (First Lead) 31 N 02w | 17 | ABD
(Second Lead) 31 N 02 W 17 ABD
35 A. Indian River (Mouth) 31 N 02 W 09 pD2
4B. Indian River (Approx. 3 miles Upstream) 32N 02 W 33 ABD5
C. Indian River-Beaver Pond (Approx. 7 miles |
- Upstream) 32N 02 W 11 ADC2
D. Mainstem Susitna-(Above Indian River) 31N 02 W 09 DCB2
36 |A. Slough 17 (Mouth) _ 31 N 02 W 09 DCA
— - (Above Mouth)- - | 31N 02W | 09 DBD
| |B. Mainstem Susitna (Above Slouth 18) IN | 02w | 10 cBD
37. - | A. Slough 20 {Mouth) 31 N 02 W 10 ADA
{Middle Reaches)- 31N 02 W 11 BBD
(Upper Tributary) 31 N 02 W 1. * | BBA
38 . | A. Side Channel Below Slough 21 (Lower) 31N 02w | 02 CAC
{Middle) R 31 N 02 W 02 CAA
(Upper) 31 N 02 W 02 ABD
139 |A. Slough 21 (Mouth) 31 N 02 W 02 AAB
(Middle) 31N 02 W 02 AAA
(Upper) 32N 02 W 36 ccc
40 A. Mainstem Susitna (Above Slough 21) 32N 02 W 36 ACD
41. | A. Portage Creek (Mouth) 32 ﬁ 01 W 25 cDB4
;;,‘ B. (8 miles Upstream-Below Thoroughfare Creek) gg : g; E ~ gg _2%33
C. (11 miles upsfream—Mouth of Thoroughfare 1
" Creek) ~ 33 N 02 E 17 CCB3

(b-4)
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LOCATION
MAP
CODE SAMPLING LOCATION TOWNSHIP | RANGE | SECTION | GRID
Devil's Canyon”fo Tyone River: "

. 42 | A. Fog Creek (Mouth) 31 N 04 E 16 DBB
43 | A. Tsusena Creek (Mouth) 32 N 04 E 36 ADB
44 A. Deadman Creek fMouth) 32N 05 E 26 coB
45 | A. Watana Creek (Moiith) 32 N 06E| 25  |vccA
46 A. Kosina Creek (ﬁoufh) 31N 08 E 15 BAB
47 A. Jay Creek (Mouth) 31N 08 E 13 BCC
48 A. Goose Creek (Mouth) 30N ME 32 DBC

49 A. Oshetna River.(Mouth) 30 N 11 E 34 CCh

=
f,/‘

(c-1)




~_hppendix III. IDENTIFICATION AND BIOLOGY OF PACIFIC SALMON

P

The fishes of the family Salmonidae include the species which are of
greatest importance to the commercial and sport fishermen in this part
of Alaska.

Pacific salmon are placed in the Genus Oncorhynchus which includes five -
species: sockeye, chum, pink, coho, and chinook. They.are chsracterized

by a comparatively large anal fin with 13 to 19 rays, small cycloid
scales and a fleshy adipose fin (Figure 1}.

Lateral Line Caudal Fin

‘ Dorsal Fin ' | ,(
e Pesl Fin Adipose Fin

| = _//’/i:r

0: \— — <
< =
% ST
> = — ~ AN Caudal =
N Peduncle

Pectoral Fin / Anal Fin

. . Pelvic Fin -

Figure 1. Salmon showing external features.
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Identification

. To help in the identifTication of the five species of salmon, the following

/=~ key is presented. This key is made of a series of altsrnate statements.

. 70 use the key, the Tirst statement is examined; if this is correct for
the fish in question continue; however, if the statement does not apply,
pass to an alternative statement. Continue in this way until an identifi-
cation is obtained. '

Key to Pacific Salmon

I. Distinct large black spots on back and caudal (tail)

la. Oval black spots on caudal fin and back; slender caudal peduncle;
small size (18 to 20 inches in length and average weight of 3
pounds).-~Pink Salmon {Oncorhynchus corbuscha).

1b. No ovdl spots on caudal fin and back (see 2a).

2a. large irregular black spots on back, dorsal fin and both lobes
of caudal fin; black gum line: large size (average about 36

inches in length and 10 to 25 pounds).--Chinook Salmon (Oncorhynchus
tshawytscha). ' , : :

2b. Irregular black spots on back and upper labe of caudal fin
P A only; white gum line; medium size (average about 28 inches in -
I . - length and .8 pounds).<-Coho Salmon (Oncorhynchus kisutch).

I1. No distinct black spots on back or caudal fin (there may'bé faint
- . spotting on the margins of the caudal fin and along the back).

~la. Gi1 rakers on first arch number 30 to 40, are long and slender, -
~ == rough, and closely set; fairly thick cazudal peduncle; spawning’
fish show red on sides and back; medium size {average about 24

inches in length and 6 pounds).--Sockeye Salmon (Oncorhynchus
nerka). : '

2a. Gill rakers on first arch number 19 to 26, are'short.”stout._
smooth, and more widely spaced; very siender caudal peduncle;
spawning Tish show calico marks on sides; medium size (average

abou; 26 inches in length and 7 pounds).--Chum Salmon (Oncorhynchus
keta). '

" Bioloay -
Pacific saimon all have somewhat similar 1ife histories. They spawn in
freshwater 7rom summer to late fall and die shortly thereafter. The
- £9gs are deposited in gravel beds and the young hatch the following
© spring and remain in the gravel until their yolk-sacs are absorbed. At
— the time of emergence these small salmon are called fry. The fry of
some species proceed to the sea almost immediately and are popularly .
called smolts, but in other species the freshwatasr period may vary from
a few weeks to one or more vears. Ocean residence alse varies with the
species and may be anywhere from 1 1/2 to 6 years. . :

e
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Sockeve Salmon

Sockeye or red salmon commonly run from 20 to 24 inches in length and
weigh from 4 to 7 pounds, rarely to 30 inches and 15 pounds.

Distinguishing charac»er1st1cs are the absence of b]ack spots,-the
presence of a large number {30 to 40) of long, siender, closely set gill
rakers, a fairly thick caudal peduncle and the red color on the back and
sides of the spawning fish.

Adult sockeye begin appearing in the spring around late May in some of
the Cook Inlet streams. They spawn principally in the rivers between
the lakes and along the lakeshore beaches, although the streams draining
into the lakes are also important.

_ Fry apbear in the lakes and streams in the spring and usually spend one,

frequently two, and occasionally three years in fresh.water, eventually
passing to the sea as smolt where they mature. They return as adults
after two or three winters in the sea, when they are 4 or 5 years of
age. A few, Tor the most part males, mature one year ahead of their
year class and are frequently referred to as "jacks."

e - o -

Chum Salmon : -

Chum or dog salmon common1y run from 22 to 28 inches in 1ength and weigh
7 to 10 pounds, rarely to 18 pounds.

. o . S & < ¢ . ——

D1st1nou1sh1ng characteristes are the absence of d1st1nct b1ack spots on
the back and fins, 19 to 26 smooth, widely spread gill rakers, a very
slender caudal peduncle and colored bars or mottling on the sides of the
spawning Tish. Chum salmon are often referred to as "calico salmon"
because of these vertical mark1nas.,

Chum salmon appear somewhat ear11er than the sockeye salmon and in most
cases conTine their spawning activities to the mainstem streams.

Fry migrate to ‘the sea shortly after emerging from the gravel, at less
than 1 1/2 inches in length. Maturity is reached in the third or fourth
year of life. - ' :

Pink Salmon

Pink or humpback salmon commonly run from 16 to 22 1nches in length and
weigh 3 to 5 pounds, rarely to 10 pounds.

Distinguishing characteristics are the large oval black spots on the
back, adipose fin and both lobes of the caudal fin, dark markings that
ex;and down the sides in irregular patterns, a slender caudal peduncTe
and a prominent hump behind the head in the male fish.

The fry usually hatch in the late spring and migrate almost at once

- downstream to the sea. They return to freshwater in the fall of the

succeeding ysar as 2 year old adults.
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Chinook Szlmon

Chinook salmon, or king s2lmen as they are mcre commonly called in
Alaska, run from 5 to 45 pounds, but usually fall between 10 and 25
pounds, with the exception of the numerous jacks.

Distinguishing characteristics are the presence of black spoté on the
back, dorsal fin, and both lobes of the caudal fin and a black gum line,
as opposed to the white gum Tine of the coho salmon.

This species 6f salmon usually spawn in the larger tr1butaiies. They -
enter into the streams to spawn somewhat earlier than the sockeye salmon,
usually commencing the spawning migration the first week in June. The
young may go to sea during the first year or remain at least a year in
the streams or lakes. The major growth takes place in the sea, the fish
maturing in 3 to 7 years. Males maturing sexually in their second or
third year are commonly called "jacks.”

Coho Salmon

| Coho or silver sa1mon run from 24 to 30 1nches in length and usually
~weigh about 8 .to 10 pounds.

Distinguishing characteristics are the presence of fine black spots
along the back, dorsal fin, and the upper Tobe of the caudal fin and the
presence of a white gum Tine.

Like the chinook sa1mon. the coho usua11y spawn in the larger ;r1butar1es,
entering into the streams .to. spawn in late July.

The fry rermain in freshwater for varying periods, the majority apparently

migrating to the sea in the spring of their sscond year of 1ife. They
return as adults in their third or fourth year, spawn and die. '

GENERAL CHARACTERISTICS OF SALMON SPECIES -

SOCKEYE: -
Thick caudal peduncle (not as thick as a coho)
Tail and fins transluscant green

6111 rakers fine and many

-Flesh bright red

Head green in color

- CHUM: =~ -
Narrow caudal peduncle -
Caudal Tin more forked than sockeye
Silver color in caudal fin occuring in radiating rays
Pupil of eye usually large
Gill rakers thick, few in number
CHINOOK:

. Large size
Much spotting on back and caudal peduncle
Silver color in tail very evident




Blocky caudal peduncle, more than sockeye
Very 1ittle fork to tail

Spotted, less spots in tail than in chinook
Much silver color in tail with black fringe

Eye pupil usually small

Small size
Spots in tail
Scales very small



.
o

4

(13

[M]

TeAN, A b

o
[]

AREte

% ¥

N ylvv.".
"' pRets

e

it 1 TN

r
*

WPk

'
SINLX

F""-.f":vtsj ‘

i}
i

oy Ly

\J

N'wf.‘t .
o Jab?
[] 1]

FI RN
L

O..';
.‘01
T

.

i
L]

e

o

ARV TRL

1-

f

[

Ao

‘13a Scales small, 170 or more in first row above laterz] line; large
spots on caucdal fin and back. Range: Arctic Alaskz-California;
Japan. ) Oncerhynchus porbuscha (Walbaum)

' (pink or humpback saimon)

13b Scales not small, 155 or fewer in first row above lateral line;
spots absent or small in size.

14a Gill rakers 19 to 28 on first arch, short 'a.r_Ld stout.

152 No distinct spots on back or caudal fin, only speéeckling
present; 19 to 26 scale rows above lateral line. Range:
Arctic Alaska-California; Kamchatka.

‘ . Oncorhynchus keta {Walbaum)

(chum or dog salmon)

15b Spots small, irregular; 25 to 31 scale rows above lateral
: line. : - ‘

16a Anal rays 15 to 17; pyloric cadca 140 to 185; black
" spots on both lobes of caudal fin. Range: Bering
Sea-California; Japan. '
Oncorhynchus tshawytscha (Walbaum)
-{king, chinpook, or spring salmon)

16b Anal rays 13 to 15; pyloric caeca 45 to 80; black
- spots, when present, only on upper lobe of caudal
fin. Range: Bering Sea-Californja; Japan.
‘ Oncorhynchus kisutch {Walbaum)
(silver or coho salmon)

* 14b Gill rakers 30 to 40, long and slender. Range: Bering
Sea-California; Japan. .- . »
: Oncorhynchus nerka {Walbaum)_l_l_,
(sockeye or red salmon)

. -

> 11/ The breeding landlocked form of Oncorhynchu.s nerka is usually

given a subspecific desjgnation, Oncorhynchus nerka kennerlyi
(kokanee or little red fish). The range of the kokanee parallels that

of the typical subspecies. Apparently, the landlocked form has been
Tepeatedly developed from parent sea-run stocks. ..
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EQUIPMENT AND CAMP MAINTENANCE

Camp Maintenance

Maintaining a clean and efficient camp site is all that will normally be
required of each field station crew. A few of the things to check are:

1. Maintenance of cabins and other installations will be perforimed
as necessary. All materials necessary will be provided.

2. Grounds will be kept free of liter. Al11l garbage will be
burned, then buried in garbage pits perferably located on
sandbars. Special precautions should be observed whenever
burning trash or garbage to insure against the fire getting
out of control.

3. The project leader is responsible for comp1et10n of all forms
and reports.

4. Upon completion of the summer season, all camp equipment wiil
be cleaned preparatory to winter storage or return to head-
quarters.

5. All sampling nets, tents, and tarps must be dry before being
stored.

6.. A complete inventory will be taken by the project leader or by
permanent personnel at the close of the field season.

7. A1l equipment will be brought in when the field station is
disbanded in the fall.

Equipment Maintenance

Equipment maintenance is perhaps one of the most important operations
you will perform during the field season. The outboard motors and
generators must be kept in good operating condition or the whole program
will suffer.

It will be the projects leader's responsibility to assign the most
knowledgeable member of the crew to the job maintaining and servicing
the equipment. It will be this persons responsibility to see that all
of the equipment is kept in operating condition.

Qutboard Motors

4
Your outboard motor will perform longer and give less trouble if these
suggestions are fo])owed _

1. The correct fuel mixture is printed on each outboard motor in
the vicinity of the fuel attachment point. Always pour the 0il
into the tank first, then add 2 or 3 gallons of gas and mix
thoroughly, then fill tank to capacity always using large
funnel and chamois filter.

2. When mixing gasoline or filling the tanks of the generator,
stove or lantern, keep the following in mind:




a. Always mix fuel tanks or equipment under cover to prevent
introduction of water. Always use a funnel and filter.
b. Fill camp stoves and lanterns outside of cabin or tent,
(- ' as the danger of fire is very real.
- c. A little extra effort toward cleanliness will pay big
dividends in hours of trouble free operation.

. 3. Always place outboard in neutral when starting. -

4. The motor will be adjusted and should require no further
adjustment. :

5. Check daily the clamp screws that hold the outboard to the
transom. Also check daily, the motor for loose screws and
bolts, cracks, and break, especially in the area of the lower
unit.

6. Never run the outboard at a tilted position for more than a
few seconds (as when pushing through weeds or shallow water)
as the water pump will not draw. Adjust tilt of motor so that
the shaft is nearly perpendicular to the surface of the water
when operating.

7. In the normal operation of a water pump, a "tell-tale" stream
of water is discharged from a hole in the bottom edge of the
cowl or from the back of the shaft. If this stream of water
-stops, the water pump is not working and the motor should be
shut off. The side plate over the water intake can be removed
for temporary relief as it may be plugged. If the pump continues
not to function, the outboard should not be run, and a report
to base camp should be made.

8. Check the grease in the lower unit of prop outboards once a
week. Jet units must be greased daily. This is crucial.
Special grease guns will be provided.

9. If the skeg or jet unit hits bottom, check the screws for
tightness and housing damage.

10. If your outboard will not start, check the following:
a. Check to see if fuel line is connected to the motor and
the tank or pinched or kinked.
b. Check to see if there is water in the gasoline.
c. Check to see that the engine is not flooded.
d. Check the spark plugs as they may be fouled or defective
(replace if needed). 1If no spark, report to base camp.

Lastly, it should be emphasized that the salmon enumeration counts and
sampling must continue, as they are very important to the program. All
stations will be provided with a spare outboard and the base camp will ~
replace all inoperative outboards as soon as possible.

Generators and Batteries

Portable generators will be supplied to all field camps. Their maintenance
follows the same line as for the outboards. Since the generators have
4-cycle engines, mixed gas must not be used. The crankcase o0il reservoir
should be checked daily and maintained at the full level. After 25

‘ hours of operation the oil should be changed. Spark plugs should be

.. .-«=hecked every five (5) hours of operation.

 €;?
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Food Orders

Grocery orders will be placed with the Anchorage office once a . week. A
grocery request 1ist will be supplied to each camp. Please order all
food by corresponding numbers. This saves alot of time on the radio
and/or telephone and also lessens the chances of mix-ups of orders.
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Appendix V.

BEANS

]-
2.
3.
4.
5.
6-
7.

COOK INLET

(Crder by Nurters)

baked beans
chili
kidney beans

"pinto beans

pork and beans
small red beans, packaged
small white beans, packaged

" BEEF - CANNED

8.
9.
10.
11.
12.

corned "Dinty Moore"“
hash

roast with gravy
sloppy joes

-stew, "Dinty Moore"

BEER (pay from personal account)

13. case
14. 6-pack
~ BEVERAGES

15." canned soda

16. coffee, instant
17. coffee, regular grind
18. tea, bags

19. tea, instant .,
BREAD AND CRACKERS

20. pilot bread -

21, ritz crackers

22. soda crackers

23. white, loaf

24. whq1e wheat, loaf
CAKE AND MUFFIN MIXES
25.. blueberry muffins

.~ 26. brownies

27. chocolate '
28. corn bread muffins
29. snack-n-cake

30. white

31. yellow
CEREALS

32.  c¢cream of rice

33. cream of wheat - - =
34. quick rolled oats
35. variety pack

36. wheaties R
CHEESE

37. Parmesan . ]
38. monterey jack - .
39. swiss

40. tillamook, mild
41.

tillamook, sharp

CHOCOLATE
42. hot instant Nestles
43, liestlies baking chocolate
44, Swiss Miss
CONDIMENTS -
45, cucumber pickles
46. dill pickles
47. honey
48. horseradish
49, ketchup
50. mayonaise
51. mixed nuts
52. mustard
53. olives
54, sweet pickles
§5. syrup, Log Cabin -
§6. vinegar
DAIRY
57. "Coffeemate” -
58. evaporated milk
59. Milkman

DESSERTS (cookies, jello, candy, gqum

60.
61.
62.
63.
64‘
65.

66.
67.
68.
69.

70.
71.
72.

candy bars

chocolate chip cookxes -
chocolate cream f%!ied cookles
fig newtons

gum, assorted

-Jello gelatin

Je1lo pudding
Chocolate
Yanilla
Butterscotch
Banana c¢ream

‘marshmallows

oatmeal cookies _
vanilla cream f111-d cookies

DETERGENTS AND CLEANSERS

73.
74.
75.
76.
7.
78.
79.
80.
8] L]

FLOUR

82.
83.
84.
8s.

Ajax

bar soap

bleach

Boraxo .

cold water "Al1*

qreen soap

11qu1d Ivory

scouring pads (8rillo & S$.0.S.
sponges

bisquick" .
krusteaz
white

whole wheat
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Page 2
FROSTING M1X " NOK-EDIBLE
86. chocolate 132. aluminum foil
B7. white ‘133, “"Cutters”
. 134, 1lye
FRUIT-FRESH 135. matches
136. paper towels
88. apples 137. pic or buhach
89. bananas : 138. sandwich bags
90. grapes . 139. toilet paper
91. melons _ - 140. toothpicks
92. oranges .
93. peaches 0IL AND BUTTER
94, pears
95. other, in season . 141. Dbutter, canned
. 142. margarine
FRUIT-CANNED ° ) 143. olive ofl
96. applesauce : "Peanut butter o
97. apricots . 144. creamy
98. fruit cocktatl : T - 145, chunky
99. “grapefruit slices B
100. mandarin oranges 146, shortening, canned
101 peaches . ' : 147, "Wesson®
102. pears - . T »
103. pineapple - POULTRY
104. raisins -
: 148. chicken, fresh
GRAIN PRODUCTS - ' 149. chicken, prepared
. ‘ ’ 150. chicken, canned
105. egg noodles . . 151, eggs, 1 dozen
106. elbow macaroni Coom L) n T . .
107. shell macaroni 5 reem e Pomamme— PRESERVES e e e e
- 108. spaghetti L -
: 152. apple butter-
JUICE i 153. apricot
- : . 154, blackberry
109. apple ' : - 155. Dboysenberry
110. grape , .156. grape
111. grapefruit . . 157. raspberry
112. lemon - 158. strawberry
113. orange .
114, pineapple RICE
115. - tang
116. v-8 . 159, brown, long grain
. : 160.. minute
MEATS - . 161. misc. mixes
] s . 162. white, long grain
117. bacon : . ' :
118. ham .- SAUCES
119, hamburger
120. hot dogs ’ 163. A-1I
121. pork chops 164, barbeque
122. pot roast L 165. soy
123. sandwich meats 166. - tobasco
124, sausage _ _ 187. Worchestershire:
125. steak .
126. veal cutlet ) sSoup
MIXES (packaged) 168. bean with bacan
. - - 169, bullion cubes, beef
127. dream whip - . 170, bdullion cubes, chicken
128. frying mix - 171. clam chowder '
129. pie crust 172. chicken noodle
130. sour cream . = 173. cream of mushroonm
131. spaghetti sauce . - 174. minestrone
: - : 175. onion
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COOK INLET
(Order by Numbers)
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Page 3
SPICES
180. allspice
181. baking powder
182. baking soda
183. basil, sweet
184, bay leaves
185, chili powder
186. cinnamon
187. garlic salt
188. gariic powder
189. onion sait -
190. oregono’
- 191. paprika
192. pepper, black
193. table salt
194. vanilla : ‘ .

‘SUGAR
195. brown, light
196. granulated

197. powdered }
198. raw

VEGETABLES, CANNED

199. aSpiragus'
200. beets
201, carrots

Corn :
202. cream style
203, whole kernal
204, on the cob ‘

.. Green beans
20S. french style
2068. cut

207. mushrooms

208. peas

209. sauverkraut

210. spinach

211, tomatoes, stewed .
212. tomatoes, solid pack . -
213. tomato sauce .
214, tomato paste

VEGETABLES, FRESH

216, 1lettuce

217. mushrooms

218. onions
" 219. potatpoes, 10 1b. sac
220. . radishes

221. tomatoes

222. mnmisc, in season

“e
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HEALTH AND SAFETY

I. Introduction

This is a brief summary of some of the important things to remember when

working on various field projects. This manual is in no way a substitute for.

common sense and experience, but can help you survive thg season. You are

responsible for familjarity with its contents.

Some new employees have competence in outdoor skills while others do not.

If uncertain, ask the assistance of trained people to learn the safe approach to -

field work. Here are some general reminders beforéd 1isting the safety rules

you will be iequired.to follow.

1.

safely, don't do it.

Field camps are generally remote simple facilities with rather

uncertain communications and transportation if emergencies arise.

With few exceptions, the work‘is on water where temperatures range

from 32.50 fo perhaps 450F. Survival for the averagé individual

- is a matter of minutes in water at these temperatures.

Bears and moose are common. Don't taunt wild animals aﬁd be
especiaTTyrwany of foxes, skunks, dogs or cats that show unusual
behavibr, including tameness, as the;e animals may have rabies.
You will be constantly involved with mechanica1 jobs from which -
fnjuries'coqu result; Learn the safe wﬁy and take fhe time

to do them right.

Most important, and most general of all, if it can't be done

1. Public Safety

1.

State work areas
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g,
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Wnile e=ployed by the State, you are its representative to
the pecple. Work areas are cgenerally open to:pub1ic'inspec-
tion and should be presentable. .
Work areas shou1d be maintained S0 as not to pose a
hazard to visitors or camp occupants.

(1) Paths and walkways should be clear of obstructions.
(2) Buildinos or other 1living facilities should be both

safe and neat.

State crews shou]d render ass1stance 1n emergenc1es such as

result from overturned boats, or phys1ca1 injuries. State
equ1pment cannot be used to ferry non-staff personnel about
under other than emergency situations.

Food stores, gas and oil, eauipment and commoditieswareatbee;m-a
property“of—tae State, and as such, cannot be dispersed

except in obvious emergencies.

Project Work

i a-'

b

.J. Firearms

Federa] law prohibits carrying flrearms on scheduled a1r11nes.

F1rearms may be carried on State charter ‘and State atrcraft

1f consistent w1th state business.

(1} Firearms must be unloaded and belt or cylinder removed
is possible.

(2) - Tell the pilot of any firearmf you are carrying.

Firearms are not encouraged in fie1d-cam§s for recreation.

No firearm saould be-taken.to a Stateifaciiity without

approval of hiring authority.



— e. A firezrm should be maintained on each field site for

{ .
< | eimergency use on rabid animals or bears.
(1) An emergency weapoh for areae where bears are commen
\ should Be no smaller than 30.06 caliber with 150
grain ammunition. |
(2) A bear ehould never be fired upon unless it is con-
sidered a threat to life or is incurring substantial
B property damage. If possible, check with your super-
~ visor before tak1ng action against a bear. .
: (3}_ Any bear act1v1ty in your area should be reported on
| your regular radio schedule.
- (4) MNever stand between a sow bear and a cub, or betﬁeen a
7~ bear and its direct route of escape or travel.
;{Ek‘ | (5) Don't consider a bear as friendly and attempt to
| | approachvit for purposes of feeding or photographing
it |
,(6) Rabid animals are coﬁmon in the Alaska Peninsula,
. .Br1sto1 Bay, and the interior of A1aska
2. Field proaects )

a. Before transfer to a field station, be sure any special
health problems are brought to the.attention o% your
superv1sor. |

; b. Take adequate quant1t1es of spec1a1 supp11es such as decon-
gestants with you since these will not be available in the
'Czj‘ field and comp11cate routine f1e1d ordering 1f requested

by radic. - .



o ' nh.

Think through work assigned to you. BEe certzin you under-
stand direct{ons, and prepare for safety hazards that are

Tikely to occur.

. Learn to use the correct method of 1ifting; keep back upright

- and knees bent.

Don't carry overly heavy or bulky objects alone. A fall

could injure you, the item carried, or both.

.Drunkenness, falsification of data or records, and lack of
compliance with work or safety standards set by this Jeaflet

-.and" your supervisor are cause for immediate termination.

Awérene;s of these standards is the responsibility of each

| employee.

Always be sure someone is aware of your location and work
schedule so if you are not back on time, a search can be
initiated.

Wear g1ove§ when working on sharp or heavy objects.

3. Gilnetting

a.

Temperatures may fluctuate. Learn to dress properly to
prevent overheating and chilling.

Take care of your hands. Avoid‘continued,wetness or use of
wet gloves. Skin dries out rapidly,'causingvsp1itting and
severe chapplng which is difficult to cure.

Become familiar with sk1ffs and their usage as described in

Section 111(4).

gmx 4. Skiffs and motors

I . a.

Before a skiff is put in the water, it should be inspected
for rot, lcose screws and nails and open seams. Make

repairs befare using. An unsafe skiff which cannot be



repaired should not be put in the water. Réport it to your .
supervisor and séek a replacament. -

Be sure you have a line attached to the skiff before sliding
it into the water. o

Complete the check of neceséary equipment pefore using the
skiff. Normal gear on skiffs with outboards includes:

(1) Outboard tank, filled without Teaks.

| (2) Gas hose for tank and outboard connection. Check

- for breaks in rubber, and missing or damagéd seals

in tank and motor connector. Air leaks caﬁse motor
failuré. | |

(3) Repair kit contaiﬁing flashlight, appropriate spérk
-pTugs, wrench and shear-pins, screwdriver, pliers, and
cottér pins for the propeller shaft cap.

(4) A pair of oars and oarlocks, or Aq less-than one oar
for use as a paddle.

(5} Anchor and adequate 1ine.‘

(6)'.S§fety chain from skiff to motor.

(7) . Sturdy tie-up Tines |

(8) Bumper cus;ions if aﬁp]icab1e.

(9) BaiT%ng cﬁﬁ'or bucket. |

For long trips, special equipment should be added as needed.

(1 Portab]é tWo-way ra&io, if available.

(2} Extra tank, gas, and spare hose.

(3) Spare motor. |

(4) Spare propeller. -

In shallow or unknown water, speed should be reduced to a

cafe level +a nravent e¢l3i€ff Aar ma*nr dAamans
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(1) Walk the boat tﬂrough shallows where motor or skiff
damage might occur.

(2} Be certain motor is in uniocked position so it can
ride over obstructions. )

(3) Move or Toad foreward to reduce the draft at the
stern. |

(4) Place an observer forward to watch for obstructions..

(5) Be cértain.all persons are seated on seats, or flcor.

Egggg_aftempt to carry an outboard'whiIe'climbingiover;the

side of a skiff from shore or from another skiff.

Neﬁer‘attempt to mount an outboard while standing in a

) f1oating skiff. Take the skiff ashore, and with necessary

manpower, wade to the stern and mount the motor.

Check erigine mounting clamps frequently to be sure they

are tight. -
Always use a safety chain‘qn the motor to prevent loss

in the event of a“hard shéck such as striking bottom at
high speed. | 7

In.fhé event of engine fai1ure,'fow ashore first; if on
river; then check for the problem. You may otherwise be
too»fa; down fiver to wa]k.back if you cannot restart the
engine. k

Do not "tinker" with the engine if it is operébTe. End?ess
problems resu]t'from.mis—directed energies of-persbns who
know nothiﬁg.aboutAengines; Get assistance from a mechanic
or your supervisor.

Whén draining the water from a skiff equipped with transom -



0.

drain plug, hold the plug in your hand until replaced in
the transom. Laying it down might make you forget that
it wés removed, and the skiff will flood when forward
motion ceases.

Floorboards may become slick from a spill of gas or oil.
Put some soap in the bilge water and scrub it out imme-

diately. . s

- No one shall sit on gunnels or transom while a skiff is

- in motion.

While moving around a work area in a skiff, the crewmen
may need to étand to observe lines, anchors o} such. Crew
Qhouid keep low and inboard, and have a hand on the boat.
The boat in such Eircumstances.shoﬁ1d be operated at Tow
speeds. |

Life vests or coat§ will always be worn on the water,

unless the crewman is wearing a wet suit.

. Use special care when using ropes and 1ines for lifting,

towing or anchoring.

. (1) Remember the sailers axiom, "don't get in the bight

o' the Tine." A foot in a coil of rope that is being

used can have disastrous results.

(2) Stand aside of the whiplash path of any line or cable
 under stress.

(3) When towing‘Iines, don't wrap them around your arm,

leg, or body. Tie them to the skiff.

- (4) When towing a heavy load, everyone in the boat must

sit or kneel in a braced position.  If the 1line should

break, the skiff will Turch violently forward and may



cause injury or loss overboard.

(5) Keép 1ines coiled, sorted and dry when out of sefﬁice.
Tangled lines are useless if an emergency arises.

(6) Don't leap ashore from a skiff in deepwater.- Wait
until the boat is held ashore by the moior before
climbing out to tie up. - "

5. Nater Safety
a. The waters of'A1aséa, in general, are cold enough to cause
‘very rapid body-heat loss, which coﬁmonTy results in shock
"*  and death. Reducing heat loss increases chance of survival
in ﬁater. -
.(1) “Lbng jbhns,“ heavy socks and'snug-fftting_c1oths act
as a wet suit, reduci;g exchange of Water.nekt_to the
skin. . v. L
(2) Tight cuffs, collar, and water-proof clothing help
reduée cooling. o
(3) Do not flail, kick or swim in very co]d water to
_increase circulation. This mere]y incfeéses the
rate of heat Joss and reduces chance of survival.
{4) Don't attempt to swim ashore unless it»js within a
few yards. If you are with a boat, stay with it.
Rely on your‘Tife»jackEt, and walk out whéniyour feet
touchvbbttom; If you have followed established pro-
cedures, someone will know yoﬁ are in tr0ub1e and
soon be looking for you. |
(5) Once ashoré, attain the warmest situation possible

and remain quiet until help arrives. Possibly lying |



down in a sheltered spot and remaining immobile in

1f;\. your wet gear will be the warmest. This must te deter-
~ mined by the weather.
~ b. Duration of survival in Alaskan seas is estimated at 15
minutes by the Coast Guard. Iﬁ]and waters are both warmer
and colder than the seas.
c. Become familiar with approved first air techniques for shock
and artificial resuscitation described in Red Cross and
] State Industrial safety manuals.
Hd.‘ At the first indication of an émergency which might require
evaluation, report to Soldotna main office so transport
- to Soldotna and Anchorage hospitals can be arranged.
- e. A basic of water safety is that a rescuer should not go
; (1,_ | ~ in the water after a victim, thereby risking.his own life.
-):,. : "~ A rope, pike pole oar or other device should be reached
out to the person.
IV. Permanent Buildings
‘a. Kitchen séfety rules:
(1) Keep'wé]1s, ceilings and appliances free from grease build-up.
(2) Empfy'ﬁaper and rubbish daily. |
ﬂ3) “KEep_f1oors free of slippery materia].. Wipe up spills or
any kind immediately. | |
. (4) Provide vénti]atjén tblkeep air reasonably fresh.
P - (5) Stﬁy alert for oil or gas leaks near or in the structu?e
| <1§’ o - and repair immediately.

Co -
sy

o - (6) Keep a good fire extinguisher available which is rated for



paper, grsase and 0il. Such extinguisher should be at least

the 2 1bs. siza.

b. Living area rules:

m
(2)

(3)

(4)

(1)

(2)

(3)
(8)

Do not permit build-up of oily or damp material. -Keep areas

‘trash free.

Provide ventilation to precihde vapor build-up from stoves
and similar sources.

Develop strict habits against smoking in bed.

Report problems such as broken chairs, protruding nails or
other unsa?e conditions to your supervisor and correct

prombtﬂy. ‘

c. ShoﬁsAand storage rules.

Keep gas, oil, thinners, paints and other flammables stored

away from 1iving and sleeping areas.

(a) Storage should be marked as containing flammables.

(b) Constant ventilation should be provided.

(c) A1l containers should be tightly covered.

(d) Where separaté permanent storage is not aVai1ab{e,
maintain storage under canvas, or p1asti§ as necessary.

(e)‘ Smdking'is'prohibited in storage areas. -

Remove éilvtrash, oil rags.and similar wasfe to prevent a

buin-up of flammable Qaterial.

Keep walkways and work areas orderly and clear of obstructions.

Return picks, axes, shovels and other tools to. their storage

area after each.wofk period. In most areas, night crews must

a}so use the work areas.

-

d. Saunas and smoke houses have caused numerous fires in field camps-

resulting in unnecessary property loss. Neither will be built nor
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operated without the approval of the permanent area supervisor. If

(1)

(2)

c.

They will not be built or used within 100' of any fuel or
flémmab1es, 1living, work, or storage areas, or other state
facilities or.equipmént.

If operation or use of a sauna or smokehouse results in the
loss of state proﬁerty, replacement may be»bharged to members
of the crew at the camp. ' ; |

and heating.

inspect, clean and repair all appliances prior to each season.

.A1w§ys fill portable appliances'out-of-dbors, preferably on

the ground. -
Non-poftable stoves should be filled with. a funnel and nozzle-

type can. Care should be taken to prevent any spillage, but

if it occurs, wipe up the-fuel immediately from floor or

'app1iance.

Test all portable appliahces out-of-doors with adequate ventil-

ation until proper operation is assured.

Be certain your clothing and skin surfaées are free of fuel
before striking a match or approaching'an»opén.f1ame.

Stove insta]1ation§ in a tent or permanent structure must con-
form with itemé listed under part IV (1) and (2) as they apply
to stoves and lanterns. |

Heating stéves in tents and permanent installations require:
(1) A metal drip pan for spaée heatars.

(2) " An asbestos wéTT shield if placed near a wall.

(3)_ Asbestos and metal ceiTing‘or tent-wall shie{@s.
(4)7'StoveApipe that is in good repair and adequately

supported.



V. Eguipment Use and }aintenance.

1. Handtoo1s;‘inc1uding power tools should be inspected annually for

ganeral condition and repaired use. Tools that cannot be repaired. .

should- be returned to the area office.

a.

Hand tools.

(1) Do not stand, or permit anyone else to  stand directly in
front or in back of a person swinging a tool such as an

axe, sledge or pick.

(2) Do not swing an axe, sledge, or similar tool where Iimbs

o or brush are in the sweep of the tool.

(3) Use tools for the job they were designed to do.' It saves
tools, is more efficient, and prevents injuries eaused
by breakage, chipping or other malfunction, -

(4) When'transporting or cdrrying tools, be sure cutting
‘edges are covered to prevent injury if a fall occurs.

(5) Don't walk with tools over your shoulder.

(6) Lay tools flat and in a safe location uhen‘hof in use. .
Don't strike them-1nto the ground or other surface

<-wh1ch leaves one edge or surface upright.

(7) Put tools away at the end of each work day.v

Power tools ' | |

(1) Keep power tools and cords awayifrom water where an
electrical short might result in e1ectrocution.

(2) Wear safety goggles when cutting hard material with a
power saw orlérinder. |

(3) Be sure cords and wiring ere clear of the tool path when

-

cutting or drilling with power equipment.




(4) Be sure blades are sacurely mounted and free {rom cracks
before using a power saw. Frequent inspection is re-
quired of metal cutting blades.

{5) Always unplug equipment before Teaving it unattended.

2. Generators and pumps

a.

Generators suppiy the power in most field camps, 1nc]ud1ng
that for rad1os. Ha1nta1n them as directed and report serious
probTems 1mmed1ately. -

Don t Teave power wires or extension cords plugged in when

not 1n use.

ﬁe’sure geér is protected from the weather and kept dry.

aPumps, generators and other eﬁgine-poweréd eduipment should

be operated away from any flammables.
Shut a11 such equ1pment of f befare fueling.
Never add fuel when smok1ng or while near an open flame.

Be certaln‘any spilled fue1 is w1ped up or allowed to

~evaporate before restarting engine.

Don't permit operation if gés-1éakage is observed. Make

repairs first.

3. Safety equipment

Fire extihguishers should be present in each facility,

perﬁanent or temporary.

(1) Be sure crew knows extinguisher locations.

(2) Be certain extinguishers are charged at the start of
each SEason.' |

(3) Read instructions-to familiarize yourself with method of

usage and type of fires for which the gear is suited.



b. Safety goggles shouid be supplied at all camps where power

TN
/ )

tools are uséd, or brushing work is required.

c. First afd should be reviewed in the industrial safety manual
éy all camp personnel. ] -

d. - First aid kits should be checked and fiiied before each field
season begins. Each kit should contain the fo]]pwing as a
minimum. ) | |
(1) Burn ointment

(2) Eye ointment
(3) Merthiolate -
(4) Band-aids
(5) Gauze eye pads
(6)’ Aspirin
(7) Adhesive tape.
(8) Triangular bandages -
(9) Insect repellent

(10) Gauze compresses




Safety (adzpted in part, from A-Y-K'ﬁanuai)

A1l crew leaders are required to have a current Firs: Aid card. Although

not required, it is helpful if everyone assigned to remote field camps
have current first aid training. :

ALWAYS BE CAREFUL, IT MIGHT BE QUITE A WHILE UNTIL THE NEXT PLANE

CAN GET IN.. BESIDES, WE DO NOT LIKE SENDING YOUR BODY HOME TO YOUR
MOTHER, IT MAKES FOR A BAD IMAGE.

"1.". Hater operations. When operating in or over water moré than

ankle deep, temporaries are REQUIRED to always wear personal
floatation devices (PFD's). "This way when you goof your body
will be easier to find. .

. Drowning, exposure or shock from falling in the water has been a
great killer of Fish and Game employees. ' .

Whenever you fall in cold water, your only goal for survival is to
get out of the water. Don't try to breathe, if the water is real cold
you will not be able to anyway. You have to get out of the cold or get
your body warmed up before you will be able to get a breath.

Do not.re1y on your Coast Guard approved personal floatation device
to save your life because seldom can anyone get to you in time to do
anything more than to recover your body. .

. Generally your only chance to survive is to swim as hard and as
fast as you possibly can. This way your body generates a little heat to
offset the extremely rapid heat Toss that so quickly kills. Also, with
the heavy exercise, sometimes you will be able to catch a breath or two.

Hanging onto an overturned boat while your body is in the cold :
water will not extend your 1ife more than a few minutes. When your boat
overturns, the first thing towards righting it is to get the motor off.
Undo the safety line first. Be careful that when you unscrew the motor
from the transom that your hand or sleeve does not get hung up when the
motor drops off as it is hard to swim with a 136 pound anchor hooked to
one arm. Pass the anchor line or tie-up line through the oar lock hole,
throw this line across the bottom of the boat to the other side where
you use it to pull yourself onto the bottom of the boat. Stand up using

-your weight with the rope to maintain your pesition and to pull the boat

over. If the boat is too large to turn over, you use the rope to tie
yourself on to the bottom. Once upright, one gets into a swamped boat
over the stern. :

If you fall out of a.moving boat that keeps moving, the boat will
generally start circling in a diminishing circle as the unattended motor
turns itself too hard over. With rare exceptions it will never be
possible for cne to catch a2 spinning boat without getting caught by thg
propeller first. Since the boat will travel in a right hand or clockwise
circle if the motor is loose enough to turn itself, you should always
try to swim to the outside-of the circling boat.

-



F0110w1ng is an arcticle on cold water drowning that everyone
should read!

L 2. First Aid Kits. Kits will be prov1ded to all camps. They
J should be maintained at all times. When something is used it should be
o replaced immediately.
Water
Water at Sus1tna Station is obtained from a clearwater spring in the
area. We have never had any problems with contamination and Tocal i
residents have had water tests conducted and have found nothing wrong
with it.
If you are in an area where water quality is quest1onab1e you may purify
it by one of the following methods.
1. Boiling. This method is satisfactonyiffiadequafe fuel is
available. Bail the water vigorously for at least one full
- minute. If necessary, strain the water through a clean cloth
to remove floating matter before boiling. If muddy, the water
can be allowed to settle overnight before pouring off the
.- clear water to boil.
2. Liquid Chlorine. Laundry bleach (like Clorox or Purex) can be used
according to the following table:
R -, :
.- Gallons of Add this many teaspoons of bleach y
;} CTETITTT 0 Water -~ Clear Water Cloudy Water
5 | " 1/4 tsp. . 1/2 tsp.

Mix thoroughly by stirring or shaking the water and bleach
and let stand for 30 minutes.

3. _Chlorine, Iodine or Halazone tablets: Follow the instructions
on the bottle. v .

Rabies

Although not common in the Susitna area there is always a possibility of
becoming exposed. A temporary AYK employee had to have the rabies
preventive series of shots as a result of skinning a dead fox he found.
Tests showed the fox to be rabid.

If you think you have been exposed to rabies, report the incident immediately
as it is important to begin medical treatment at once. Only one person

is known to have survived rabies once the symptoms have shown up, and it
then took the full facilities of a Targe hospital to save the 6 year old

bqy.




Rabies may be transmitted by contact with an infected animal through
cuts or nicks on the hands, face, etc., besides the more commen method
of being bit by the infected animal. Normal incubation time for rabies
is three to five weeks, but it may be as long as one year.

Treatment for rabies should begin as soon as possible after p0551b1e
expasure. Treatment is usually effective, but aga1n its effectiveness
is dependent primarily on timeliness. R

THERE IS NO METHOD OF DIAGNOSING RABIES UNTIL THE ACTUAL SYMPTOMS
DEVELOP AND THEN IT IS TOO LATE.

Only the head of the animal is needed for testing‘to determine if the
animal was rabid. If the animal is determined to be not rabid it will
save you a very painful series of rabies shots. If a rabies test on an
animal is desired, sever the head from the body and place the head in a
tight container, a plastic bag is ideal. The carcass should be burned.

- .AVOID direct contact with the animal, use waterproof gloves or plastic -

bags on your hands and then burn them (the gloves or bags, not your
hands you dope). ,

Over-wintering and freezing of the carcass does not kill the rabies
virus. Animals other than members of the dog family may carry rabies.
Ground squirrels have often been found carrying rabies antibodies.

Cuts

- When -using an axeﬁoruanyantheﬁetoei-that may cut or mash, THINK THINK,

what if I slip, what if that:piece of wood flies up and hits me in the
face, what if the tree falls the wrong way, what if I got my finger 1n
the wrong place and it gets hit with a hammer, what if. . « . . . . ?

'F1re

Luckily, we have not lost any. field camps due to fires in Cook Inlet,
but it has happened in other areas and some of the people involved lost

‘all their gear except for the clothes they had on. They lost cameras,
sleeping bags, everything, and the Department lost a lTarge amount of

camping gear, outboard motor and hard to get fuel. The State of Alaska
lost the 1rrep1aceab1e biological data the temporar1es were hired to
obtain. .

There are a few simple rules to follow which Tessen the chance of fire:

1)  Never Teave a 1it stove or lantern unattended. Always turn
everything off when 1eav1ng camp, even if for onTy a few
minutes.

2) Store all fuel at:a distance from camp. Pressure appliances
and kerosene stoves should be refueled away from camp so that
spilled fuel will not have a chance of being ignited.

3) Never, never, not EVER Toosen the fill cap or fill any appliance
or stove while it is Tit.



4)

5)

Do not fill the outboard fuel tank while it is in the boat.

The spilled fuel in the bottom of the bcat has a bad habit of
catching fire.

Fire extinguishers should be maintained in all camps. Extinguishers
should be placed just outside the main door of a tent. If an
extinguishers is used, even if only a small amount of it is to

be replaced. If an extinguisher is empty or not available,

‘then water will be kept available at all times in case of a

fire. Gas cans with their tops cut out make good water containers.



Personal firearms

Rifles or shotguns are never allowed i ‘ hori
Tes g owed in camp unless authorized by the
superviser. Pistols are never allowed. ‘ Y

goating safety

The t1a—up.1ine should never be long enough to get caught in the propeller.
The motor is always attached to the boat with a safety chain or rope

strong enough to hold the motér should it come off while running.

Always have a pair of oars, an anchor and enough anchor line to hold the
boat in the deepest water you will be in. The anchor rope should be

about four times as long as the maximum depth of the water. Always
securely tie or anchor a boat after docking. Unattended boats have
drifted away and it is-a long walk back to camp across the water.

PFD's are made to wéar, not to sit on. You can be terminated on the
spot if you are not wearing your PFD when in water deeper than ankle
deepo . - . ’ . ’ .

Shotqun

The shotgun. is for protection from bears and therefore it should be
ready to use at all times. Keep the shotgun in an area where it ‘is
protected from the weather and yet is very easily accessible in case of
problems. The shotgun is to be kept loaded at all times. Be sure you
know exactly how to use the shotgun. Make sure you.take a qun to the
sonar shacks each time you go. ‘

A bear is to be shot in the HEAB ONLY, use a body shot for rabid .animals
other than bears as the brain is needed to diagnose rabies. .

Bears are seldom a problem unless you cause them to be one. An animal
that becomes use to people, especially through encouragement by feeding,
tends to become somewhat civilized and then as with any civilized animal,
problems will occur. Other problems can’occur when you or the bear
suddenly come upon each other at close range, when you get too near a
mother with cubs, when you get too close to a bear's food, and when you
act afraid and run from a bear. : :

Since food will attract a bear, keeping any -attraction out of camp is
very important. Food or the odor of food, including garbage should
never be where any bear can get it. "Never clean fish near camp, try and
keep fish slime out of your boat and keep all spawned out f1§h away from
camp. Dirty clothes, especially if they have a strong smelling grease
1ike bacon or grease fish were fried in on them, can attract bears.

To run and/or show fright around any carnivorous animal, be it a pet dog
or a wild bear can cause it to come after you. The best thing you could
do when close to a bear that does not run from you as soon as it sees
you is to charge towards the bear to the nearest tree and get your self
about 15 feet (5 meters) above the bear. The direction of your charge
can be almost at a right angle from the bear, but never should it be in
the Teast amount away from the bear. Do not get too high in the tree as
you need to see what the bear is doing at all times. Brown bears,
except for the young, do not climb trees. Black bears do climb, so they
need more care if one chases you up a tree. Try and pick a small tree

WIthmie®P Tarmm Soae o ot oo
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A bear attacks with its mouth and almost never will it strike or hold
with its claw until it has a hold with its teeth. Bears most always
come after another animal, man, caribou, salmon, or each other with
their head Tow. Even with the largest of the brown bears, it is an easy
shot into the top of its skull. Even 7 1/2 bird shot in a 20 ga. has

"~ killed a charging mother brown bear.

o

Camp is supplied with a 12 ga. shotgun and slug and buckshot shells.
When you have to shoot a bear, shoot for the skull. The buckshot will
easily penetrate the skull, killing it immediately. Any other place, ’
even a heart shot, will not kill a bear quick enough to prevent it from
mauling a person. :

Never try to scare a bear away by shooting it in the hind end. It just
makes for a sore and mad bear. 0ften a shot near the bear will do the
job of scaring it away. Any bear in camp more than twice should be.
remaved with extreme prejudice. -

Since bears have poor eyesight, they will often stand up on their hind

legs to get a better look. Never shoot a standing bear, they are curious
and are only trying to see what is there. It is not the curious bear

- that charges unless you give it cause to, like running from it.

If you have to ki1l a bear, a full report normally must be written. The"
skull and hide, if any good, is to be saved and turned into the office.
The skull is to be boiled and cleaned before it rots.

Since the shotgun-is only for protection, it is to be in a handy location
and loaded at all times. Be sure that you and everyone else in camp

knows how to use the shotgun, it might save your life.

Always let someone know or leave a note as to where you are going if you
Jeave camp and when you will be back. Do not deviate from your route so

.if you do not return we will know where to start looking for you.

A
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This pamphlet Is based, -
i part, on Information
provided by Dr. Martin
Nemirol, Assistant Professor
Pulmonary Division, University
of Michigan Medical School.
Itis published.as '

"0 cooperalive.of{ort of
the Unlied States Coast Guard

~and the Michigan Sea Grant Progrom, |

For additional copies and

further information, conltact:
iy

" Newrost Coost Guard Offico
or L
‘, Michigair Sea Grant

' Mubitlcations Olliéq! Y
3300 Nonicten) Bivel,

COLD WATER
DIOWNING
~ VICTINS
' . NAY LIVE

EVERY YEAR APPROXIMATELY 0,000
MEOPLE DIOIWN, MAKING DROWNING TIE

1V THIRD LEADING CAUSE OF ACCIDENTAL
U DEATH IN TUE UNITED STATES.” (National
Safety Council) - '

Thatl statistic is made cven more (rngle
heenuse many of those deatha way have been
avoided. . Recent merdieal research hna imlieated
that victims, who_in the past bave heen con-
sidered beyoud help, may he saved despite
long mbmergence and the absenee of any sign
of life, This is particulnrly trug IF the waler

s eoll (7071 or lower) and the victim is yowyg J

© i pamphiet i intended Lo provide the infor
[ DT L T I T e e

L
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~ BIUGEIT 3K 011 NG roud and plunged inle'an

The enr rolled aver, eliminating
The young man strappled, inhaled

ire-covercd pond,
all air Imbbles.

®

® ‘Ihe age ol the vicum
® low well the rescucrs do their julis

Alie colil water drowning viclima that were suecess(

' walee, mul lost conaciousnees, 2 After 30 minutes, : - i
b resenera |u||lml him oul of thg water. Since he {
- dhowel np sipus of hfc e wns_declureil duad ot ' ¥ ;
, the «.vnc‘ : . | ' R
N : -
| While huu,‘, hadeil into the' nmlmlnm.c. the ;o . .
t supposedly Lifelcss body gasped.  Startjed resencra ’ . WHAT TO DO !
_ ; immedintely began vevival cﬂ'urla. Alter high- ! : IN A COL” “M“""' LNEIK-I NCY |
' rpeed ambulaice run Lo the :Univesity of Michigan | . , o ' :
laspital, Hoctors resuseitated him for two howvs,  *1 I Clcur the wir pnssagn and bcgin moulh-lo- ]
Iullmwub 13 ware liours of n‘slmnlory support, ! mouth rescue hreathing snd external hearl massoge
the yonag man, \\mkc up and rcco.,mr.nl his  (CPR) INMEDIATELY. DO NOT worry aboul !
umllur mllm,v nt his hedaide. "} petting water ont of the victim's lungs . . . lhe \
Later, this enne ‘young man pulled fn A r hody will absorb it quickly._ '
grodes at colleyo, e lns eurpriscd doctors who ' g5 et the victim from losing more hudy
expected (o aee irroveraible benin damage jn wny- E lwnl. bt DO NOT rowarm the viclim, Improper
::::::“c:::mvml of uxygen for more !l""' fonr rewarmiing may harm the victin, ;
‘ 11, Get the victim to the nearest medical facility
, , QUIGKLY. CIR smst he continied wiintermapled |
: . 2T util the victim is wider the care of culupclenl !
WIY GAN SOME COLD-WATER b nedical personnel . ,
DROWNING YICTIMS SURYIVET A
; . . : e 1V. Do nol give up. DROWNING VICTIMS 2
3 Sulen fuce contuct with cold water (heluw LO(-)IK D[{/?U. 'Illcnrl skin is M,uc aml coll Lo the )
] 70°F) sumctimes tonches off a primilive response 4 lopeh, 1 ors la wo dotectablo hoarl beal or b
o ealledd the “mammalian diving reflex.™ “This lulrut;lunb Ihe cycs are fixed and dilated, aml !
i complex serics of hody responses shuls off blood - | - "“"’} is no other tign of lifs. llowever, if the §
' circulation (v most parte of the holy except the '} wale ;""e cold there s “'" n gond chance of :
i heart, Inugq. ol brain.  Thus, what litle oxygen survn\m )
B remaing in the blood gets transported to the brain ' V‘ Cluhlrm anl ymmg l’°“l"° RT— g'
v where iUis needed the most.  Bven “‘"“bl' there fthucul drowning victims, llowcvcr. they are nlso
. may he very little oxygen in the blovd, it can be  good condidales for resuscilation since they have a
" enough since the cooled hrnm requires much less’ © mord pronounced "Diving Neflex.” In research al
uxypen ““‘“ wormml, » ; “the Uuiversity of Mwhq,nu Hospital, two-thirds of

) While we know little about the human diving é
é Tex, mrul'nln know that diving mamnmnls like

) Ily* resuscitnfed were 3% yenrs old and ymmg,t.r. S \
\whulva. pocpoines, mud sealn depend on a similar -

S
\_r
“( a‘l(‘ lrnluh'r Ilm woler. el Ihn Wil fsnae oo wdartle
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RESUSCIPATION
OF DIOWNING
VICTIMS * -

1
el

. t '
il

i P

i "

Resuncitatfon is n general term which covers all ”
of the eastres taken lo restore life or vonscious-
mess to e ddividunl wha la apparently dead,
These menseea inehade aelificial eespivation to
resture normal respiratory funetion, wnd exterad
el mussnge o restore normal hewetheal,
Mossthtaemonth or month-to-nveae artificial respiene
tion ghonld he started at onee in any case whyre
brenthing han eeused, L ' '

Only fter artifiviol reapirtion has heen initinted
mudd after it Tas been deteemined that the heart
hs stopped, slould external leart massnge bey,
'utaeted and combined with artificial respirntion to
give eordiopulmonary resuseitation.

The fullowing techniques shoull govern canidio-
pulmunary resuscitation (CP'IR) procedures:

.

. Mouth-to-Month DBreathing

{
!

L 'This ia ALIWAYS sartedd first, and then the
necessily for external: heact mosnage Is deter-
mined. S ]

2. Place victim on his baek. )

3, Kneel heside the vietim's shoulder, A

do Glenr the vietim®s n’liu.i}lh ‘nml uir pasanges (r.-/

[ JR AT hl.!.ur.ha | 5.

N

)

’
Y [T SRS

-

Place one had nuder vietim®s neck,

Place other b an vietim's forchead a0 that
" thumb and forefinger enn close the vose,

Lirt gently with Tand under neck while push.
ing down with Tnd on forchend, “Fhiis will
exterd the neck smd open the air puasages in
the vast winjorily of easus, :

0L

0. Initinily, give the victim four (4) quick breaths
withoul interenplion, then tuke o dep hreath
(nhout twiee the normal), open your month

~wide, place your mouth over the vietim's
mouth, and blow. '

!

. e S m e . S S, e & eGP  meel ey
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e W GnnRG IUT CHLRTOR AR JIAES, - l mouth and L”'h lower jgmlumc helween (he
1. ‘lf (he: chest does ot rise; one or more af the . Uwunh wed Cinger, lifC jawhone upwened, hohling
| - followlng \.omlvlllumh l!)&lm mnd muat lw tor- . it in this position while you contime to per-
‘ ""-""" ot b b fotm mouth. lo- mouth hreathing,

“Airlenk, oo P SRR
(1) Male aure that there is an mrh[,hl scul
o betweens your mouth and the viclim's
uml that, lhv seal on llm victim's nuso
s sucnre, ~
h. Airway obstruction (mure lllu.ly
(1) Insert, your, finger, in the viglim's .
mouth and remove nny fordign olqccln.
(fulse tecth, clc.). vomit, ml/or hlmuli '
T 11 A A R SN G
(2) - For. adultss. . 1With the vu!im ot his i’
Back, stendile his pelvis mnf, with une, \ g
e

P P

. T S - — —— —— 3 @ >  e—— e W @0 & —— o o <

- hawd onitop of the other, theust
furcelully into the upper alidomen,

v This compresiea the lamm sful expels
e residdial nie Tn the lungs: The 1
forcign ubju-cl will often pop out of |

: the victim’s windpipe like a cork from,

a hottle. A second person, if II‘NII':I')'L,

should be ready to remove the foreign

matter front the mowth, If the victim'
vowits, his mouth should be cleancd |

| ont immediately by tirning the head

T to one aide and wiping ont the mouth l

1
!

13. 1n lehildren aned infants, a fesser amount of air
is pecessary.  In infants, the amount of aié that

+ o eml be. helid n your checks may be enfficient,
The reacuer st cover hoth the mouth and
nose of the infant or child with his mouth.
Inflate the lungs once every Uiree seconds (10-
20 per minute),  Foreeful hackword tilting of
the infant’s hend may obsteuct the breathing
passuges. - Therclore, do not exaggerate the
head tilt position,

14, Mouth:to-nosc hreathing tuny, he carried oul

o1 usiug oueh e smne technigue as for month.

' tosmauth, exeeply of course, the victine's month

| is hehl closed .while your mouth is ||Inu.d over . -
‘ the victim's nose, ‘

15, 1 you are hesitant to plum yuur moulll dver

| the vietim’s,: sulisfactory 'mountle-lu-mouth

j breathing may be carried ont through a hin

' kerchiel,  Airwaya and (nhes shoulih not he”

useid,  Nol only nre they dungerons when [

K with your fingers or a cloth,

.-

- a
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~other hand on (op‘ of the [irst. .

FEEREE RRFRIY ll"lb" "'ul“""" """" ENE
to see if external heart m.x,s:q,c should he
siarted,

avETevy F WTTWRTS

n IUis needed uuly if lllc heart has stopped,

b In m:my casen, ‘the imlmlmu of nrlificial
rcsplrnhou will be, aul‘ﬂrlcnl lo cause
resumpition, of the l;c.nrllwnl.

Check for pulse, |

a, The hest pulse to clicek ls the envotid In
the neck,  ‘This in a large artery lying closo
lo the surface o cllhu‘ side of the Aduin's
apple. I'rnctice fecling your 0w cnrolul
- pulse, ;

Check the jpils,

o f the pupils are dllnfccl sl do uol con-

strict (get smaller) when light bits them,
the bload flow to the hrain is fnsufficient.
I there is wo pulse and/or the pupils are
dilated nnd do not constrict, atnrt vanml
hearl massnge. -
For external heart nmsq.u;,c to be Lf feetive, the
vietim must ho on a firm surfuce, lLe., grouud
spinchoand, or floor,
Locate notch at top of breaathune,
Loente the lower end of the breasthone.
Greal eare must be exerelsed not to place your
hand over the tip of the breasthone (xiphoid
Jrrocees).
Measure Lwo fmgcnmlllm up from the xiphold
process, amd place the heel of one hand over
the lower one-third of hreaathoie, and Uhe

Downatroke
|

Nealntance
(lower hall
of Alernum)

1.

It.

" the nmlslcmum. S \

prrssurc verhiennly nuwuwuru W U prrLoe e
lower hreasthone,

Upl‘lfﬂhﬂl Fffart arm

(hach)

19" to 2"

S _, Fulerom
Piston (Iokp Juinta)
(armma) -

T Iwu release pwmuro tmmedintely, (.umpr(-s
sion and relaxetion nnist be of cqual duration,
Do not renvove the hieel of your hinmd from
the vietim®a chest when the pressure s released.

"D sure that the pressure is completely released

go that the bressthone rotens Lo its normal
resting position between compressions,

e hreasthone should he compressal 1% to 2
inches, for adults,  For small chilidren only the
heel of one hand is used; for infants, only the
lipa of the widdle and mdcx figer are used o
compress the stenmam, In small ¢hildeen and

infunta, the henrt lics higher in the cliest and
cxternal compresaion shonld be npphwl over

it

The cycle in n.pcnlul 60-00 times per minule
in mlulln, 00-100 times in chililren, and should
be in a smooth, rhythmic fishion.

Keep your fingers away from the victim's ti!((
to avoid froctures,  Fingers may be Interloel

sliardases_thia nrnl';u‘lll‘n foy l\!%l!l ill 'U'I'"i'll! "lc‘i

N cmae -
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Fstill be administereds | Tis can be managed by

interrupling external heart massags every 15
heats to give two (2) deep Jung inflationa.

tion, the slngle rescucr must administer ench

sevies of 15 chesl compressions. nt a more |

rapidd rale, B0 compressions per minute, in -

order Lo achievl an actwal compression rate

of 60 compryssions per minute.  The two deep

Py gt T oy

inflations must’ he administered in guick sue-

cession, within a period of 5 scconds,” DO

NOT allow (ull lung exhalation hetween

breaths, '

! ! . 1

| Lo [
! ) }

A. Veiiniiln\iun .

15:2 Ratio ", ,
15 Chest Compreslons  °
Nato of 00/min ~ *" ¢

2 Quick Lang Inflations” ‘!!

! v . .
. IF two reseuees are present, they shoulld wotk;"é__,,
» S

¢ t
5»[»1‘-1 ek 4 N

ns followss 0

Beeause of the intetruptions: for the Tung infla-

S Sa

i Cheping external hearl mnnsage, \
l s |
- "l Ratin

y' . o 5 Cheat Compransivan

: ) Nale of 60/min
. _ ' I Full Lung Inflation
§ o [b‘ . ‘ " E '\,:.l". " '._:.:..'., : .
| Ty N

o SH { ,.g,ﬂ !

Some Aahli‘limml Fnctors In
Cardiopulmonnry Resusciintion

1. The victim's stomach may become distended
with air,  Although this s not dangerous, it~
way Interfere with hang inflntion. 1L iy also

. inlicate n blocked: nivwny,  [Uean be remedied
hy applying pressure over the stomach with
the palm of your haml. ‘This expels the nie
but iy also leal to regurgitation of the
stomach conlents, so yon winal e remdy to
“lurn thi vietim's hend to one side o clean
ont the mouth with your fingees or a cloth,

=9, Corliopnlmunnry resuseitation, once started,
myst_he contined until spontuneois hrenthing
aml heartheal occur or antil the vietim is
turned over Lo n physicion, - Inomany cosea,
thia will menn Wt the procedures imust Img

| S
continned while the vietim Is heing teansporlt" )

. WM Geew vEy ve -
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HOW TO FIGURE LINE PARTS

To help figure the number of parts of line to be used for a given load
or the line pull required for a given load, the following ratio table is
provided with examples of how to use it.

load and single line puil is established.
- Sampie Probiem:.

{(’2,460 {bs. (load ta be lifted)
000 ibs. (single line pull) = 9.06 RATIO

Ratio for Ratio for
Number Bronze Anti-Friction
of Parts Bushed Bearing
of Line Sheaves Sheaves
1 .96 .98
2 1.87 1.94
3 2.75 2.88
- 4 3.59 3.81
5 4.39 4.71
6 5.16 5.60
7 5.90 6.47
8 6.60 7.32
9 7.27 8.16
10 7.91 8.98
11 8.52 9.79
12 9.11 10.6
13 9.68 11.4
| G:»-\ 14 10.2 12.1
A 15 10.7 129
N T 1.2 13.6
17 11.7 - 143
18 12.2 15.0
19 12.6 15.7
20 130 16.4
21 13.4 170 1 PART 2 PARTS 3 PARTS 4 PARTS 5 PARTS
22 138 177 OF LINE OF LINE OF LINE OF LINE OF LINE
23 14.2 18.3
24 145 18.9
USING THE RATIO TABLE RATIO FORMULA
| TOTAL LOAD TO BE LIFTED
SINGLE LINE PULL IN POUNDS
Example: Example: )
To find the number of parts of line needed when weight of To find single line pull needed when weight of load and

number of parts of fine are established.

Sampte Problem:
68,000 Ibs. {load to be lifted) _
6.60 (ratio of 8 part line) = 10,300 |bs. (single line pull)

\__-Refer to ratio 9.06 in table or number nearest to it, then 10,300 Ibs. single line pull required to lift this load on 8
check column under heading “Number of Parts of Line™ . . . parts of line.
12 parts of line to be used for this load.






