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·I. INTRODUCTION 

The Susitna River, one of Southcentral Alaska's major river systems, drains 
; nto Cook In 1 et 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 almust to the town of Glenallen. The mainstem river and its major 
tributaries are of glacial origin and carry a heavy silt load during 
ice-free months. Many nf the smaller tributaries are perennially 
silt-free . 

Construction of hydroelectric dams wi11 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 aquatic and terrestrial habitat 
ups~am of De vi 1 Canyon. Hi stori ca lly, the 1 ong and short term 
environmental impacts of hydroelectric dams have adversely altered the 
sport and commercial fisheries of affected drainages (Ke11er, 1980; Hagen 
et. al., 1973 Baxter and Glaude, 1980; Hocutt et al., 1980; Ward and 
Stanford, 1979). Regulation of the mainstem river will substantially alter 
the natural flow regime downstream. The transmission line corridor, 
substations, road corridor, and increased access to the area construction 
pad sites, will also impact aquatic and terrestrial communities and their 
habitat. 

The proposed hydroelectric development necessitate~ ga1n1ng a thorough 
knowledge of the chemical, physical and biological parameters and their 
seasonal relationships to discharge prior to final dam desian approval and 
construct; on authorization. Pre 1 imi nary en vi ronrnenta 1 assessments of the 
project noted defici~ncies in the state-of-knowledge of the Susitna 
drainage fisheries (FWS-ADF&G, 1978). 

To 1nsl!re adequate information is available to determine the impacts of the 
proposed hydroelectric project and to design proper mitigative strategies, 
a two-pha~_e data collection program has been developed. This manual 
addresses ~hase I {July 1, 1980-Decembe~ 31. 1981) procedure~ to be 
conducted wi-~~n those study ay·eas outlineri in Figure 2. 
The followt~ .objectives are to be addressed in the Phase I field fisheries 
studies. ·.i"···~ 
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·,~ OBJECTIVE 1 

Task 1.1 

Task 1.2 

Task 1.3 

Task 1.4 

OBJECTIVE 2 

Task 2.1 

Task 2.2 
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Determine the seasonal distribution and relative abundance 
of adu;t anadromous fish populations produced within the 
study area. 

Enumerate and characterize the migration of the adult 
anadromous fish. 

Determine the timing and nature of migration, milling and 
spawning activities. 

Identify spawning locations within the study area (i.e., 
subreaches of the mainstem sloughs and side channels, 
tributary confluences, 1 akes and ponds, etc.) and estimate 
their comparative importance. 

Identify and determine methods, means and the feasibility of 
estimating the Susitna Rivers, contribution ~o the Cook 
Inlet commerical fishery. 

Determine the seasonal distribution and relative abundance 
of selected resident and juvenile anadromous fish 
populations within the study_area. 

Identify spawning and rearing locations of the res·ident 
species and the rearing locations of juvenile nnadromous 
species to estimate their comparative importancg. 

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

OBJ!iCTIVE 3 --;----- Characterize the seasonal habitat requirements of selected 
anadromous and resident species within the study "'rea and 

~- _ their relationship with mainstem discharge. 
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Identify the physical and chemical conditions which appear 
to be infiuencing the suitability of various habitat types 
for the species and llfe history stages of interest. 

Characterize the physical and chemical parameters of the 
various habitat types found in the study area as they rel a.te 
to mainstem discharge. 

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

., 
'· 
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II. TECHNICAL PROCEDURES 

A. ADULT ANADRONOUS FISHERIES STUDIES . 
l 

Study Description and Rationale '. 

Three principal methods will be used to determine the distribution, 
abundance, t~ming and migrational activity of adult anadrcmous salmor in. 
the study area (Tasks 1.1 an( 1.2). They are: l. deployment of Side Scan 
Sonar (SSS) counters, 2: tag and r~capture with fishwhcels 3. aerial 
surveys. The SSS counters -are exper:ted to accurately monitor pink and 
sockeye salmon escapement and be reasonably effective 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 coU71ters. Tag and recapture data using fishwheels -should 
effectively establis;r the timing and es~apement levels on coho~ sockeye, 
chum and pink salmon. Chinook salmon escapement and distribution will be 
provided through an aerial survey program covering all known and suspected 
spawn~ny grounds of this species. 

Various t.vpes of sampling gear will be used on the Susitna River mainstem 
and sub\~eaches (sloughs, side channels and tributary confluences) along 
with gr·ound and waterborne surveys to assist in determining the extent of 
salmon spawning activity (Task 1.3}. Radio 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 Talkeetna and Devil Canyon (Task 1.2 and 1.3). 

Lastly, an evaluation will be made of the various means and methods 
available for assessing ~he Susitna River contribution to the Cook Inlet 
commercial salmon fishery. The emphasis will be directed toward 
formulating a plan which can be implemented in Phase II that provides stock 
identification (Task 1.4). 

~·· 
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/' Sonar Counters: c 
[ 

r 
[ 

[ 
i [ 

1 ' 
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Operation Dates: . 
1 

A training class on sonar operation will be held from 1 May tb 30 Nay; 
field activities for sonar enumeration w'l1 begin and terminate on the 
following dates: 

Methods: 

Susitna Station 
Yentna Sonar 

Sunshine Sonar 

Talkeetna Sonar 

15 June to 7 September 

15 June trr 7 September 

15 June to 15 September 

15 June to 15 September 

Two Bendix Side Scanning Sonars (SSS) will be deployed at each of the four 
sonar sites (Figure VI-lA), This equipment w'Pl be operated by traine.d 
AOF&G persormel. A training program for two 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 w·ith 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 sa 1 man crossing the substrate will be recorded on printer tape 
each hour of the day. The paper printouts wi 11 be . removed from the 
Gotmters and the counts tabula ted on a separate form each day. ~ounter 
accuracy will . be monitored four times daily for 3.5 minutes by hand 
tallying fish related echos displayed on an oscilloscope {Appendix II). 
The ·ratio of visual counts to SSS counts will be used to derive a 
calibration -factor. This calibration factor will then 0e used to adjust •• c.-r• 

the daily raw sonar counts (III Data Procedures) • 
.. -~--

... "~ ... ·~ . ·-~~· ..... · 
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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. All f·ish•t~heel 
captured salmon will be enumerated by species and samp1 ed fo'r:~. the data 

required below (III Data Procedures}. 

Sockeye Salmon: 

Chinook Salmon: 

Chum Salmon: 

Coho Salmon: 

Pinf.'. Salmon: 

Forty sockeye salmon will be sampled daily 
for age, sex and length. 

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

Twenty five age, sex, and length samples will 
be obtained dai1y from all captured chum salmon. 

Twenty five age, sex and length samples will 
be collected daily from fishwheel captured coho 

salmon. 

Forty length and sex samples wt 11 b~ 

collected daily from fishwheel captured pink 

salmon. 

The number of fish sampled for age, sex and leng::t. information is adequate 
to define escapement characteristics and variability based on previous 
findings by the ADF&G Stock Separation Office. Age samples wi11 not be 
collected from pink salmon due to there being only one age class involved 

in the adu 1t return. 

Sonar counts and attendant data will be forwarded to the Anchorage office 

every two weeks . . 
Tag/Recapture 
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Operation Dates: 

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

following dates: 

Methods: 

Sunshine Tag/Recapture 

Talkeetna Tag/Recapture 

Cur~y Tag/Recapture 

15 June to 15 September 

15 June to 15 September 

15 June to 21 September 

Two fishwheels will be deployed off each bank of thP. Susitna River at both 

the Sunshine and Talkeetna sites (Figure VI-lA). Two fishwheels, on2 on 
each bank, will be operated at the Curry site. All fishwheels ....-ill be 

operated continuously, 24 hours p•er· day. Fish\~heels design and operiltion 

id described in Appendix III. 

Eath fishwheel will be checked five or more times daily to insure minimal 
hal ding time and reducr. stress. All adult salmon with the excepti )n of 

chinook salmon will be tagged and released. Chinook salmon e~capemen1 will 

be acertained by aerial survey of all known and suspected spawning i reas. 
Tagging method is outlined in Appendix IV. Flay FT~·4 spaghetti tags color 
coded International Orange and consecutively numbered, will be used 

exclusively at the Sunshine site. Yellow color coded FT-4 spaghett·: tags 
will be used to mark adult salmon at the Talkeetna site; they wil~ also be 

consecutively numbered. The Curry site will use one inch diameter Peterson 

disc tags, similarly consecutively numbered. 

Fish recaptured at upstream tagging locations v1i1l be released immediately 
follow~ng identification and recording of the tag type, color and lUmber 
(III Data Procedures). 

The'tag~ir:~ crew at the Curry site will also collect age, lengt.h ard sex 
data for each species as follows: 

.,..... ~ . ~ ~ .. . ~:-
.~ .. :: ... ..,, 
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Sockeye Salmon: 

Chinook Salmon: 

Chum Salmon: 

Coho Salmon: 

Pink Sa.lmon: 
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Forty sockeye salmon will be sampled daily 

for age, sex and length. 

Age, sex, and length samples·will be obtained 
1 

daily from all captured chinook salmon . .. 
' 

Twenty five age, sex and length samples will 
be collected daily from captured chum s~lmon. 

Jwenty five age, sex and.length samples will 
I 

be co 11 ected daily from fi shwhee 1 captured coho 

salmon. 

Forty 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 characteri !;tics and vari abi 1 i ty based orc previous 
findings by the AOF&G Stock Separation Office. Age samples will not be 
collected from pink salmon due to there being only one age class involved 

in the.adult return. 

Tag and recapture data will be forwarded to the Anchorage office every two 

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 
Sunshine Survey 

........ 
;t·~· 
·~:~: .. 

. ,. 
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Gold Creek Survey 15 July to 15 October 

The geographic area of responsibility for each creiv is: 
. 
l 

Susitna Station Survey - EStuary to Kashwitna River 
Sunshine Survey - Kashwitna River to Chase 
Go 1 d Cr·eek Survey - Chase to De vi 1 Canyon 

Mainste;.J and slough survey wili be performed weekly. The Sunshine and Gold 
Creek crews will perform the tag and recapture sur;veys as scheduled below: 

CREH 
Sunshine All tributary 

streams between 
Chulitna River 
and Chase 

Birch Creek 

Troublesome Creek 

Byers Creek 

Byers Lake 

Question Creek 

Swan Lake Trib. 

Horseshoe Creek 

Clear Creek 
(lower 2 miles) 

SURVEY 
PERIOD 
25 July to 10 Oct. 

1 Aug. to 15 Aug. and 
7 Sept. to 21 Sept. 

7 Aug. to 15 Aug. and 
7 Sept. to 21 Sept. 

7 Aug. to 15 Aug. 

1 Sept. to 15 Sept. 

1 Sept. to 21 Sept. 

7 Sept. to 19 Sept. 

7 Sept to 21 Sept. 

7 Aug. to 15 Aug. 

FREQUENCY 
Weekly 

Weekly 
Weekly 

Weekly 
Weekly 

Weekly 

Weekly 

Weekly 

Once· 

Weekly 

Once 

Gold Creek -···············(;···········"!·····~~········································ All Tributary 25 July to 1 Oct. 

.. - ~ 

.. ... . ..,.. . 
. ~;,. 

.............. 

streams between 
~:eekly 

Chase and Devil 
Canyon with 
exception of 
Portage Creek and 
Indian River which, 
because of their 
length, will be 
surveyed only for 
the first 1/4 
mile upstream 
from the mouth. 
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From 25 July to 15 September, the Gold Creek crew will also be responsible 

for fishing gill nets at various locations on the Sl.isitna River between 

Devil Canyon and a point approximately 1/2 mile above Portage Creek once 

every five days for four hours. Collections will be made in a manner as 
> 

uniform and unbiased as possible to assure that the stud~. area is 
satisfactorily sampled. 

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

All sampling periods and survey frequencies area based upon the results and 

experiences of previous studies conducted in the Susitna River basin by 
ADF&G. 

Methods: 

Mainstem Surveys; 

The following gear will be used to determine the presence of mainstem 
spawning: 

1. Drift gill nets 
2. Electroshockers 

3. Echo recorders 
4. Egg deposition pump 

Each crew will be 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 po~r to keep the net reasonably straight and perpendicular to the 

current. Mainstem areas fished by this method should be substantially free .:~. -. 
of surface ·a.IJ.P. subsurface debris and sufficiently ::hallow enough to allow 

~·;:~, .. 
.. ~;t"s:.·~ 
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the net to reach within a foot (or less) of the bottom. Catch data will be 
recorder! as outlined in the drift net form (III Data Procedures). Snlmon 
caught by drift netting will not be assumed spawning at the catch location 
unless all of the following criteria are met: , 

,'· 1. Fish exhibits spawniP.g maturation color 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 qody 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 Sus I tna RIver rna Ins tern 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 wi 11 be dIrected ho ri z ont I ally a eros s the river channe 1 
instead of vertically. Suspected fish targets will be verified at first 
opportunity with e1ectroshocking equipment or any other methods which based 
Qn site conditions appear feasible. 

Two e 1 ectroshocking boom units will be ava i 1 ab 1 e for use between the three 
crews. Operating procedures are outlined in Appendix VI. These units will 
be worked whenever feasible on the Susitna River rnainstern. The same 
criteria outlIned under drift gi 11 netting wi 11 be used to ascettai n 
whether captured fish are spawning at the catch location . 

Where water depth a 11 ows , '"spe cted rna In stern spawn i n g areas wi 11 be s amp 1 ed 
for egg .deposit I on. A s t,·;nda rd backpack water pump and t1:1o ci rcu 1 a r 
standing sreeen cod and 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·).: .. . 
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Set gill nets will be deployed by the Gold Creek crew in slack water areas 
and eddies on Sus itna River rna i nstem between De vi 1 Canyon and a point 
approximately 1/2 mile upstream of Portage Creek. Deploy; ·,g a gill net is 
achieved by tying one end of the float line to the shore and 11 playing 'JUt11 

'the net from the side or bow of the boat c.nd then releasing the ~?Dd of the 
net with an anchor and buoy attached to the offshore end of the 1 ead 1 i ne 
and float line respectively. Properly pnsitionE!d, the net should extend 
offshore in a straight line or with a slight downstream arc. 

Eac:h survey crew will report the location of suspected mainstem, s1-ough and 
tributary spa\vning 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 ~receeding section will 
be surveyed in their entirity except as indicated according to the 
scherlul e. Surveys v1i 11 be conducted on foot by two crew members; one 
counting live fish and one counting carcasses. Observers will wear 
polarized glasses and use tally counters when enumerating fish. Survey 
information will be recorded on the appropriate form alony 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 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. 

·t;.~ .. 
"'-:-:~­•.. ;_ ... _ 
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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 di~cussed further here. ~ 

Stock Assessment 

Operation Dates: 

Program will begin and end on the following dates: 

1 July to 1 Deceml!er 

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 in Cook 
Inlet, focusing on age, size, run timing and abundance will also be 
complied. Data sources will include but not be limited to ADF&G Cook Inlet 
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 
suitabilit~' of each stock separation technique in determining the results 
will be presented in a finai report along with specific recommendations on 
implementing a stock separation program for Susitna River fish. 

Radio Tagging 

--
Operation ·o~t_es: 

··~ . 
-~-;. .... 

• ..:...t!:.·: .. 
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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 trccking win· begin on the Susitna 
River and terminate on the following dates: ~ 

15 June to 1 ~ctober 

Methods: 

The trainfng class will be conducted under the direction of Carl Burger. 
All 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 bi o 1 ogi st w·: th the U.S. Fish and Wi 1 dl i fe Service and has 
conside~able radio tagging expertise. 

Following training, project personnel will radio tag approximately 40 adult 
salmon. The salmon will be collected at the Talkeetna fishwheel site which 
is far enough upstream of the Talkeetna/Chulitna/Susitna 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 Jtme-15 July 
Chum 13 1 August-7 September 
Coho 12 15 July-1 September 

All tags used will be low frequency (40 MHz) and will have a life 
expectency of 90 days 0r more, with a reception distance of not less than 
one mil~. 

The fish will be selected from fishwheel captures at the Talkeetna 
tag/recapture site. There will be no attempt to bias selection other than 

·:.:~<+· 
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no fish will be tagged with a transmitter that has been tagged previously 

with either Flay or Peterson disc tag or is lethargic or shows any external 

injury. Once a fish has been sleeted 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 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, anci 

with the help of plexiglass tubes, is slid through the mouth and escophagus 

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 r>tudies will commence from a 

boat. 

When several fish have been tagged and released, periodic boat trips and 

flights will l"'llmence to document their new lo~;c;--:_ions. In this study, boat 

tracking will occur at least twice weekly. At least "th2- tracking flights 

will also be made per week (weather pennitcing), with flxed wing aircraft 

and/or helicopters. Both manual and scanning radio receivers wiil 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 Procedures) and 

will be forwarded to the Anchorage office every two weeks. 
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B. RESIDENT AND JUVENILE ANADROMOUS FISH STUDIES 

Study Descriptions and Rationale . 
l 

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 impleme~ted. 

Summer Field Operations 

Summer field operations wi 11 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 RJ and Aquatic Habitat and~ Instream Flo\'t (AH) biologists, will 
operate on the Susitna River from the estuary to Devil Canyon. 

-
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 provide the necessary 

security and logistical support tequired for project implementation. Each .. 
riverooat will be staffed by one to three RJ biologists accompanied by one 
AH biologist as indicated in Figure 1. The responsibilities assigned to 
the four RJ riv~rboat biologist crews will include: 

Systematic sampling o"f resident and juvenile anadromous populations 
using established techniques including gillnets, minnow traps, adult 
traps, hook and line, seines and electrcifishing. 

Designing and effective downstream migrant trap to be deployed during 
Phase II. 

Tagging and releasing adult resident fish and attempting recapture. 

Conduc~ing informal interviews of sport fishermen between Talkeetna 
and t~e.Jyone River and recording the following information: ...... 

~~~;: .. 
... _.:-· 
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Data and location of catch. 
Species, number of fish and number of hours fished. 

Method of access to the area. 

1 

Carrying out those cooperative :duties discussed in the AH procedures 

section. 

A fifth crew consisting of three RJ biologists and one AH biologist vlill 
operate in the upper Susitna River Basin. This ere\'/ will entet· the study 
area as soon as practi c~b 1 e after break up. T~ey wi 11 be provided both 
fixed-wing and helicopter air support in addition to two inflatable rafts 
for pr·imary river transportation. These biologists will be mobile; 
moving their base of operation between habitat locations every one to three 
days. Emphasis vtill 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 November 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 requred 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 ~otary 

wing aircraft as necessary. Field camps and local lodging facilities are 

being used as appropriate. 

Winter field crews are assigned as depicted in Figure 2. 

Study Habitat Locations 

Resident and Juvenile Anadromous Fish Study sampling locations are depicted 
by numbe( i'n Appendix VI, Figures 3-8. The general- area of each habitat 
1 ocati on iS:·; ndi cated by a corresponding number in the map code co 1 umn of 
Table 1, ~ppendix VI. More specific locations follow each numerical group 
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code. An explanation of the syst~m of specifying geographic locations is 

included in Appendix VI. 

Due to the inherent variability of a dynamic system' such at the Susitna 
River, actual placement of gear co.n not be precisely defined.~ Hm1ever, '. 

every effort has been made to ensure that the reproducibility necessary for 
the acquisition of ~eaningful data has been incorporated into the sampling 

site selection scheme. 

Selection of individual. sites at habitat locqtions is based on the 

following ~riteria. Each site will be sampled bi-monthly. 

Tributary Stream Mouth Sites 

Selection of sites at tributary stream mouths wi11 include up to three 
sites within the back-water pools commonly found at tributary/mainstem 

confluences. They are: 

Mainstem ri.ver/tributary interface (a). 
Approximately one half the distance up the back-water 

pool {b). 
Interface of back-water and-tributary flmv (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 wi11 be necessary to insure that the sampling gear is not 

spaced so close to influence overall gear effectiveness. 

Slough Sites 

Selection of sampling sites at sloughs will include up to three sites, 

depending on the size of the slough. They are: 

...... 
Slough mc.1;th • 
Approximately one half the distance up the slough. 

Slough head. 
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Mainstem River Sites 

Mainstem river sites will be selected in areas suitable for effeC';ive 
deployment of the vorious gear types. The actual ilocation of mainitem 
site~ will be r-:arked on a prominent shor-eline object (tree) Q.y blazing 

and/or placing an orange plywood diamond with the site location and nu]ber 

inscribed thereon. 

Upper Susitna River Tributary Sites 

Preliminary ground reconnaissances of upper Susitna River tributafies Nhich 
wi 11 be affected by the proposed impoundment where conducted by the U.S. 

Fish and Wildlife Service (1974) and the Alaska Department of Fish anc Game 
(Hilliams, 1976). Based on these findings, eight major tributarids have 

be~n selected for in-depth sturlies of fish popu~ations. These st1•eams, 

with the mile may be inundated, are listed in Table 1. 

A typica'l tributary stream is shown in Figure 3. with sampling sites 
defined. Preliminary gound and at •ial surveys have shown that prirre fish 
habitat occurs primarily in the lower one mile of tributaries. A d•stance 
of one mi 1 e wi 11 be measured re 1 ati ve to the thalweg of the :;tream. 

Starting from the stream mouth, 
be sampled within this mile. 
numbered one through five. A 

each site sampled. 

every other 500 foot section of stre ~m wi '11 

Pr~ceedi ng upstream, the sites 't- i 11 be 
non -samp 1; ng a rea of sao feet wi1 '1 fo 11 ow 

At site one, gear fished will potentially include the following: Five 

minnow traps, two trot lines, 

electroshocker, and rod and reel. 

one variable mesh . gillnet, seines, 

Gear fished at sites two throLgh five 

wi11 include: seine, electroshocker, and rod and reel. 

Set gear will be fished for 48 hours. A maximum of one hour will te spent 
fishing seines and/or eleci:roshockers at sites two through five to yield a 
qualitative and quantitative indication of fish present. At si1-e six, 
ext~mdi ng. · from the end of mi 1 e one to the upper flood 1 eve 1 , 

.. ~;.:.··· 
.. .,..~~~ ........ 
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Tcble 1. Sampling Streams Proposed Susitna Impoundment. 

Sample No. 

(1) 

(2) 

1/ (3) 

{4) 

(5} 

(6) 

(7) 

(8) 

Impoundment - lower 1,477 . 
1 

Fog 0.7 miles in impoundment. falkeetna 04. Tributary 
to Right (South) side of Susitna to Next site 5 miles. 

Tsusena Only mouth in impoundment. Talkeetna 04. 
Left (NO!~th) side tributary ta next site 4.5 miles. 

Impoundment - Upper 2,185 

Deadman 2.3 miles in impoundment. Talkeetna 03. left 
(North) side tributary to next site 4.5 mi1es. 

Watana 9.0 miles in impoundment. Talke~tna 03. left 
side tributary to next site 21 miles. 

'~ Kosina 4.0 mlles in impoundment. Talkeetna 02. Rt. 
Right side tributary to next site 5.5 miles. 

~ 3.0 ~iles in impoun9ment. Talkeetna 02. Left 
side trib-utary to next site 21 miles. 

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

Oshetna 2.0 miles in impoundment. Talkeetna Cl. 
Right side tributary to next site ll miles. 

Right 

High.f1ows in lower river dre likely to prohibit upstream fish 
passag~· to the upstt~eam samp 1 i ng areas. 

·~.~:;;_ 
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any or all of the mobile gear will be fished to determine the presence or 
absence of f~sh. 

. 
Sample sites will be blazed and tagged to ensure 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 rega:rd to sampling design or 
quantitative comparison. It is envisioned that this sampling \'till ensure 
that adequate numbers of resident species are tagged for study of migratory 
behavior. 

Study Methods 

A variety of sampling techniques and equipment will be used to capture 
resident and juveni 1 e fish. The Transactions of the American Fisheries 
Society have through the years ~'"esented articles on the relative 
effectiveness of gear types. Discussions and illustrations of gear alone 
with fishing techniques are presented by Lagler (1959) and illustr·ated by 
Sundstrom ( 1957). The use of the rod and ree 1 in the c_apture of the 
various fish species is discussed at length by McClane {1965). 

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 
1 i nes, burbot sets and set gi 11 nets are intended for summer use. Beach 
seining, hook and line angiing, electro-shocking and drift gillnetting are 
primarily mobile techniques intended for summer use. 

D1~tailed instructions on the asse,.,Jly, use (setting) and checking of the 
various gear types used are in Appendix VII. 
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Tagging of Resident Adult Species 

Efforts will be made to capture up to 3,000 resident adult fish for 
tagging. Species to be tag9ed are Arctic grayling, b'urbot, ra i nbo\'1 trout, 
round whitefish, humpback whitefish, and longnose suckers. 

The Flay Tag and tagging system described in (Appendix IV Figure IV-1) will 
~e utilized in all tagging except for burbot. Burbot will be marked with a 
disk dangler type tag (Appendix IV: Figure IV-2 and Figure IV-3) using 
methodology described by Mauney (1965) and Rounsefell (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 by the 
following means: 

The angling public will be requested to return recovered tags to Fish 
an~ Game, or if a captured fish is released, to report the tag number. 
'~ ··~ 

Resident and Juvenile Anadromous field operations. 

Radio Telemetry 

An experimental telemetry pl~ogram 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 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 
limited data will provide a basis for determining the feasibility of more 
extensive studies during Phase II . 

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

. I . I 
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Level of Effort 

-
Schematics of study personnel by primary area of responsibility are given 
in Figures 1 and 2 the full staff on RJ will include: one Fisheries 
Biologist III, one Fisheries Biologist II, and 10 Fisheries Biolpgist r•s. 
Personnel of AH staff will participate in fi~ld operations. 

,. 
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C. AQUATIC HABITAT AND HlSTREAM FLOW STUDIES. 

Study Description and Rationale 

' , 
Phase I (FY 82) of the Aquatic Habitat ~nd Instream Flow Study (AH) will be 
subdivided into two segments (Figure 4): 1} Point specific and general 
habitat evaluations of the principal resident fish, ~nd juvenile and adult 
anadromous salmon and their relationships to change~ in mainstem discharge 
and 2) selected habitat evaluations which will be a more detailed study of 
habitat characteristics ·and their relationships to seasonal mainstem 
discharges of the Susitna River in selected representative study sites. 

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 charac'teriz.e the range of these streamflow dependent 
characteristics which appear to be influencing the suitability 0f various 
habitat types for the species and life stages of interest. Point specific 
data are required to ascertain the degree and extent to which specific 
habitat criteria (e.g. depth, velocity, substrate, water temperature, etc.) 
are utilized by an individurtl fish species for each life phase (i.e. 
spawning, incubation, rearing, and passage). These data- provide the basis 
for defining the types and ranges of habitat characteristics which are 
associated with the continued existence of various 1 ife phases of a fish 
species. By comparing point specific utilization criteria with hydraulic 
data (which quantifies the wetted area having various point specific values 
at a ran~e of discharges), one can predict the potential impacts of var·ious 
flow regimes on figh habitat availability. 
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Figure 4. Aquatic Habitat and Instream Flow Study Program Components. 
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These data will be collected according to the RJ sampling schedules. Fish 
trapping locations will be selected by RJ staff on the basis of 
professional biological judgment~ the primary objective being to select 
locations optimum for capturing fish as opposed to selecting locations 
representing the range of habitat types present at the individual~fish col­
lection site. Accordingly, observed relationships between trapping 
incidence and point selected depths and velocities will be limited to the 
distribution of depths and velocities occurring at specific trap sites. 

General Habitat Evaluation: 

General habitat evaluations will provide the necessary data to describe the 
overall seasonal habitat characteristics of RJ and AA study sites and their 
relationships to mainstem discharges of the Susitna River. These data 
(Tab 1 e 2) \1i 11 be co 11 ected in the study a rea be 'I ow De vi 1 Canyon on a twice 

Table 2. General Habitat Evaluation Parameters. 

Water Quality 
temperature (air 
and surface water) 

pH 
dissolved 
oxygen 

specific 
conductance 

turbidity 

Hydrology 
velocity 

stage* 

substt·ate 

Mapping 
photography 

substrate 
cover 
pools 

riffles 

dimensions 
(planimetric 
and cross 
sectionals*) 
gear place­
ment sites 

*Note: These parameters will not be measured in the study at·ea above 
·oevil Canyon, and only where feasible in the study area below 

.\;_ . 

De:V:.~.i Canyon. 
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per month basi 5. Data wi 11 be co 11 ected in the study area above Devil 
Canyon, according to the schedule detailed in the RJ section. 

Selected Habitat Evaluation . 
1 

Study sites in the Talkeetna to Devii Canyon reach can be used to represent 

slough habitat types that have comparable physical and chemical 

characteristics ar.d will be evaluate<:: Jne time per seasonal l0\'1, medium, 

and high flows of the mainstem Susitna River. Additional sites between 

Cook Inlet and Devil Cctnyon will be selected :for the installation of 
thermographs. 

These data (Figure 6), similar to general habitat evaluation data, will be 

used to determine how the different types of habita.ts (sloughs, mainstem, 

etc.) are related to mainstem discharge. Selected habitat evaluation data 

unlike general habitat data are more comprehensive and include continuous 

measurements of surface and intragravel water temperatures. These data, in 

conjunction with other techniques, can also be used to determine what 

per!:ent of this section of the river has similar characteristics. The 
types of data and mapping components to be collected are listed in Table 3. 

Water 
Quality 

Figure 6. 

Selected 
Habitat 

Evaluation 

I 
l"ollpping ·Hydrology 

Selected Habitat Evaluation Components. 
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Ta~le 3. Selected Habitat Evaluation Parameters 

~Jater Quality Mapping ; : 1ydro 1 ogy 

temperature (surface photograph velocity :--

and intragravel) 
v1ater* and air substrate · stage 

pH cover discharge 

dissolved channel substrate 

oxygen dimensions 
gradient 

specific pools 

conductance 
riffles 

turbidity 
morphometry 

* Instantaneous measurements and continuously monitored. 

Addit·ional water quality data will be r.:ollected jointly by AH and U.S. 

Geological Survey (USGS) personnel (Table 4). 

Study Site Locations 

Fishery Habitat Evaluation Sites 

Point specific measurement and general habitat evaluation data will be 
co 11 ected at each RJ samp 1 i ng site 1 ocati on as described in the RJ study 

habitat location section of this manual. 

Selected Habitat Evaluation Sites 

Project personne 1 wi 11 review and analyze past studies, aeri a 1 phgtographs, 
topographic maps, and the water surface profile analysis of the study area 

.& .......... . 

between ra:t_J<~etna and De vi 1 Canyon to identify five representative habitat 
-· locations for comprehensive water quality and hydraulic analysis. 

-33-

i 

!1 
! I 
li 
I I 
I I 
j 
t.~ 
I I 
I I 

r i 
! 
;f1•; 

r : 
: J 

: i 

1 

I 
i 

! -I 
I 

'•! 



}· 

1,1 
f 

r 
... 
l 

l 

l 
I 
L 
f 
,· 

I 

!> 

l 
L 

' i 
1 
I 

'· ' ' 

DR.l\FT 9/25/82 

Table 4. ADF&G/USGS Additional Water Quality Measurements . 
} 

Nutrients and Organics 

N02 + N03 dissolved 

NH4 dissolved 

NH4 + Organic N dissolved 

N02 + N03 Total 

:-.· 
NH4 Organic N Total 

Phosphorus Dissolved Total 

Phosphorus Total 

Dissolv~d Organic Carbon 

Suspended Organic Carbon 

Inorganic Constituents 

Silica 

Calcium Magnesium 

Sodium 

Potassium 

Chloride 

Fluoride 

Sulfate 

Turbidity 

Dissolved Solids (residue at 180°C) 

Minor Elements (Dissolved and Total) 

Arsenic 

Barium 

Cadium 

Chromium 

Cobalt 

Copper 

Zinc 

Iron 

Lead 

r~anganese 

Mercury 

Nickel 

Selenium 

field Parameters 

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

Sediment Analysis 

Suspended sediment concentration and complete particle size analyzed. 
~.:.~·-. 
--:~ . ...... _ ..... ,. 
·:-.:-;.--· 
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Thermograph placement sites will be located in the mainstem Susitna River 
upstream of the confluence of major tributaries in the Cook Inlet to Devil 
Canyon reach of the study area. These locations will be selected in May, 
1981. Additional sites will be added at a late·r date if they are 
determined to have value to the Phase I study. 

~1ethods 

Water Quality 

Water Quality will be evaluated r.tt the fishery habitat evaluation and 
selected habitat evaluation sites in the study area below Devil Canyon and 
from the center of each i n(i!:~ a rea in the study a rea above De vi 1 Canyon. 
General habitat evaluation water quality data will be collected on an 
instantaneous basis at each stu~y site twice monthly below Devil Canyon and 
once per month ai;ove Devil Canyon. Selected habitat evaluation water 
quality data at the five s'lough locations will be collected on an 
instantaneou~ basis one time per seaso~al period of low, medium, and high 
flows. Instantaneous measurements will be collected as follows: 

('Dissolved oxygen (DO), pH, temperature, and specific conductance of 
surface waters will be measured in the field with a Hydrolab model 
4041 multiparameter meter. IntNgravel water temperatures will be 
measured with a combi natfon Di gi -sense thermi star C-8522-10 and YSI 
400 series semi-solid insertion probe system. The instruments will be 
operated following the manufacturers' instructions (Appendix VIII) and 
when applicable calibrated according to the procedures established by 
the USGS (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 approximately two-thirds full and stored in a cool, 
dark location prior to analysis. Turbidity samples will be returned 
to Anchorage at the end of each sampling trip for analysis on a Hach . . 
model 2lOOA turbidimeter. Air temperature will be measured at these 
sites with a thermometer shielded from the direct rays of the sun. 

··:::·"..... . 
~:~~L .... 

~~ ':' -
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Surface water temperatures \'lill be continuously monitored by Model 

J-90 Ryan thermographs to identify thermal characteristics within the 

study area. These sites will include, but not be limited to, the five 

se 1 ected s 1 oughs, the mouths of m~j or tri but a ri e's be 1 ow De vi 1 Canyon; 

the mainst~m above these streams and other selected mains~em sites. 

In addition to surface \'later teni~:Cri'Ltures, intragravel temperatures 

will also be continuously monitoreri by thermographs buried in the 

gravel in order to determin~ the re1atit.;oships between surf(iCe and 
intragravel temperatures ctt the five !-:.:!ectf'd habitat slough 
locations. 

Installation of the Ryan thermographs will be as in Figure 7 and below: 

1) Install chart assembly and check battery (to be done priot" to going 
out in the field)~ 

2) Record \'later temperature,* date, serial number of thermoyraph 

location, time and your initials on the chart; set the pe~ point on 

the chart to the proper time; and make a ffiark with pencil to show the 
beginnin~ of the date. Check battery again and then TURN ON THE 
INSTRUMENT. Do not move the pen manually. 

3) Be sure the "0 11 ring is clean and properly lubricated and close the 
thermograph w~th the coupler (clamp). Use a paper clip or ·~clamp 
lock" to secure the coupler. 

4) Lace the end of a l/4 inch plastic coated wire cable through the 
minnow trap at one end. Then lace the same end of the cabl~ through 
the two holes on each end of the thermograph, then back through the 
other side of the same end of the trap forming a 1 oop. Secure the 
loop with two cable clamps. 

* Water temperature is to be measured with a mercury thermometer 
submerged for a sufficient length of time to allow equilibration (2-3 
minutes'.)-~ 
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. Figure 7. Installation of Ryan Thermograph. 
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5) Put several rocks into the trap for ballast, with the thermograph and 
close the trap. 

. 
6) Secure the other end of the cable to a large, 1permanent tree as far 

from shore as pes sib 1 e. · Subm, -rse the thermograph in an ,area which 

will adequately represent the temperature regime to be sampled and 

avoid damaging the instrument due to velocity, erosion or rocks. 

The t~ermographs will be checked at least twice monthly and the time, date, 

a pencil mark at the pen point to marl< the end poi-t, the 

samplers initials and the word 11 end" will b~ written on the chart. The 

chart will be removed and returned to the ofYi~e fa~ data reduction. A new 

chart assembly will be i nsta 11 ed and thermograph reset fo 11 owing steps 2, 
3, 5 and 6. 

The time on the chart will aiso be compared with the time indicated by a 

wrist watch to dete!"mi ne if the thermograph is running fast or s 1 ow. I I' 

the thermograph is found in error it wi 11 be rep 1 aced with another 

thermoHraph and returned for repair. The battery will also be checked and 

replaced if faulty. Necessary thermograph equipment includes: one small 

screw driver, spare 11 0" rings, couplings, lubricant, charts, pen assemblies 

and batteries. The Peabody Ryan operating instructio!ls will be carried 
into the field for reference. 

In addition to surface water temperatures, intragravel temperatures will 

also be continuously monitored by thermographs buried within the substrate 

at a depth sufficient to record intragravel temperatures. The installation 

procedure for these thermographs is the same as for ·the surface water 

thermographs with t;he except; c.~~r that the i ntragrave 1 thermographs wi 11 be 

checked ·t'lithin 90 days and full 90 day charts will be used. The 

intragravel thermographs will be accompanied by a surface water thermograph 

and installed at 5 selected habitat slough sites to characterize the 
relationships between surface and intragravel temperatures. 

-38-



~-_.~ .. ,.~,;·.- . - .·: .. '·,.· .. ·. · .. · ·-.~.:.< ·-·~·:-.·· __ .-- .··· ·.:-·-. .. ·: ~~. 
- • ' I • ~ ' , .a ' ' 

l 
1 
{. ) ·. 
\ 
I 
J 
I 

r~~~ 

r 
f 

t 

L 
r 
l 

L 

DRAFT 9/25/82 

Hydro logy 

Velocity, depth, discharge cn·d stage measurements will be made in a variety 

of contexts as part cf both sections of this study. ,'Harsh-HcBi rney, Price 

AA, or Pygmy flew meters and topsetting \'lading rods or cable :5usp.ension 

systems will be used according to the respective manufacturers• 
.!>m"A-· 

instructions and p·r·ocedures approved by the USGS (SmOot and Novak, 1977; 

Buchanan and Somers~ 1973). 

When using a Pr·:~e AA or Pygmy flow meter, the vel:ocity at the point of the 

current meter is determined by counting the number of signals (!'clicks
11

) 

per unit of time. Each meter is cal~brated by the commercial supplier and 

an eqJatlon for the relationship between velocity ~nd revolutions per unit 

time is derived. To facilitate field use of the Price AA, the equation is 

solved for a number of revolutions ( 11 stop counts
11

) at various time steps 

and a rating table (Figure 8) which shows the velocity fot· a given number 

of revolutions per time inte.-:-val is provided with each rr.eter. The Pygmy 

Ineters used on this project are calibrated so that velocity, in feet per 

second, equals (1) X (revolJtions per second). The object1ve in using the 

rating tab)e for the Price AA is to memorize the stop counts. One must 

count clicks for at le~~t 40 seconds, then stop counting at one of the stop 

counts in the rating table. Failure to stop at a stop count 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. The rati~g table is constructed in 

one-second steps from 40 seconds to 70 seeonds. When using both the Price 

AA and the Pygmy meters counts should be r:r,,-;je for at 1 east 40 seconds. 

When using a Marsh-Mc:3irney electronic flow meter, allow the meter to 

calibrate, place in the proper location and read the meter. The Marsh­

McBirney flow meters are equipped with a variable time constant. fhis 

option allows the meter to measure 11 averagen velocity readings for every 

two, six.or 20 seconds. The two second time constant can be used to allow 

the meter tp quickly equilibrcte to the approximate velocity; however, the . 
reading to be recorded should be read at the six or 2::> second time 

constant .. :)\t liL.,!: 'Jelocities {greater than two fps) the 20 second time 
. ~ ... :·-· 
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constant should be used. Extreme care must be taken to keep the instrument 

dry, it is sensitive to moisture. 

The mean column velocity is the measUI~ement of the average velocity in a 

column of water. In \'tater depths less than 2.5 feet the m~an column 

velocity will be measured at one point located .6 of the total depth from 

the surface of the water. For depths of 2.5 feet or greater, two 

velocities will be measurr:!d t~ 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. To measure the .6 depth on the :topsetting rod align the 

number on the round sliding rod corresponding to the whole number portion 

of the water depth to the point on graduated handle corresponding to the 

decima 1 portion of the depth. (e.g. for a depth of 1. 7 a 1 i gn the 1 on the 

round rod to the .7 on the graduated handle). This automatically sets the 

meter to the proper .6 depth. To obtain the .2 and .8 depths simply 

multiply the depth by 2 for the .2 and divide the depth for the .8 readings 
and align these numbers as above. 

The manufacturer's instruction manuals and USGS instructions for use, . 

maintenance and trouble-shooting for these instruments in the appendix 
should be thoroughly understood. 

Point specific velocity, depth, and substrate measurements will be taken at 

minnow traps, s!almon redds, gillnets, and trot line sites in order to 

deseribe the physical characteristics of the habitat present. Each will be· 
made in the following manner. 

Minnow trap velocities wi11 be measured at the upstream mouths of traps 

each time they are set. Location and identification of salmon redds where 

velocity and defii:h \'Jill 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 v~ntage points within study sites that allow both good visibility 

for observation and create the least disturbance to the fish. Pol~rized 
sun glasse's will be worn to screen out teflected glare from the water and 
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increase the observer•s efficiency. R~dds will be defined by direct 
ubservation of the repeated fanning and digging actions of the female at 
the same sit~. Redds will also be located by observing characteristic . 
spawning behavior including biting and chasing l of intruders by a 
male-female pair, or an individual adult remainfng over ~- distinct 
excavated depression in the streambed. Wher a redd is located, the site 
will be marked by methods· similar to those used by Bovee and Gochnauer 
(1977). After all of the redds within a sampl ;ng site have been 
identified, the velocities and depths will be measured. 

Velocities at set gillnet and trot line sites will be measured at three 
foot intervals along the length of the initial set when set perpendicular 
to the flow. When set parallel to the flow, one velocity measurement will 
be taken immediutely upstream of the net or trot li~e. 

Every attempt will be made to obtain velocity measurements. When the 
location of fish sampling gear and/or water depth or velocity make these 
measurements unsafe to obtain, this will be noted on the point specific 

habitat evaluation form. 

Staff gages will be installed at fishery habitat and selected habitat 
evaiuation sites in the study area below Devil ·canyon. Staff gages will be 
read at least twice monthly to determine the stage/dischat~ge relat.ionship 
between sloughs, side channels, and the mainstem river. Gages installed at 
sonar and fishwheel sites will be read daily when the sites are manned by 

AA crews. 

* 

Staff gages will be installed as follows (Figure 9): 

1) Select a location where hydraulic conditions reflect what you 
want to examine and where gages will have a reasonable chance of 
representing low and high water conditions (without washing away 
during high water conditions).* 

Keep in ~ind that these areas may be navigated by boats. Selection of 
staff3J.~_ge sites should therefore include this consideration. 

~-~~::~. 
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... --.. ~.~ ... 
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Figure 9. Staff Gage Installation. 

-43-

.. , . 

.] 
i 

; i 
~ l 



. . . .. .... ~· ' . . 
. ' . . . . . . . '' . . : . ~ ' . . ·. - . . -·.. . . . . . . . " .- . ... 

1·:: 

r· ., 
f 
r 
I 

l 
t 

'· t. 
{~ 

t" 

[ 
,1 

r 

l 

h 
I 
I 
l 

1
:•.-
•':.•. 

I 

-· 

9 

' . . .. . . . . . . ' ·~ 
• l'!l • • lh 

DRAFT 9/25/82 

2) Place in a six to seven foot steel 11 T11 post (fence post) in a 
perfect, upright, vertical position Yeaving an adequate amount of 

post to secure a gage to. . 
l 

3) Install the necessary number of posts (two through five-), along a 
transect perpendicular to the flow, to measure the full range of 
stage events at that particular site. Keep in mind that the 
gages have to overlap (.6 feet), so that stage data from all 

gages can be normalized. 

4) Attach gages firmly to the post with wire being sure that the 

gages don't move up and down on the post. 

5) Attach painted fluorescent orange floats to the post and a 1 so 
paint the top of the post to help insure that boaters are aware 

of the post locations. 

A transect wi 11 be surveyed and the stream bed profi 1 e determined in a 
plane perpendicular to the flow of wate1~ at each selected habitat slough 
staff gage site. Staff gage elevations at the five study sloughs in the 
study area between Ta 1 keetna and Devil Canyon wi 11 be refer2nced to datum 
surveyed by R&M Consultants to establish streambed elevations. Discharge 
will be measured at these sites and 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 possible~ mainstem discharge information will be 
obtained from the closest USGS gaging station in order to determine 
relationships between a specific site and the mainstem.·· Discharg will be 
measured 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 USFWS 
Instream Flow Group (Bovee and Milhous, 1978; Trihey and Wegner, 1981). 

·-Discharge will be computed from the mean column velocity and depth 
informatiori·recorded in vertical columns (verticals) collected along the 
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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 th~ total flow passes 
' 

between successive verticals. The spaces between ,verticals are termed 

cells. Verticals are to !Je placed such that they best describe· velocity 

distribut·ion and changes in the cross sectional channel geometry. If the 

direction of flow is not at right angles to the cross section, find th2 

velocity vector nor.Hal to the section. Measure thf cosine of th~ 

horizontal angie (Figure 10) by holding the discharge measurement note 

sheet in a horizontal po'sition 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, ~he 

tagline or bridge rail will intersect the val~e 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. 

• Velocity Vector 

\ 

Figure 10. Measurement of Horizontal Angles (from Buchanan and Somers, 

1973. 

-· . 
·--~·-·'r:-
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Substrate 

Substrate data will be collected based on procedures used by the AEI(IC 

(1981), ADF&G {Estes, Hepler, and Hoffmann 1981) and Shirazi (1979), at 

fishery habitat evaluation (point specific and general hahitat} and 

selected habitat evaluation sites. 

Selected habitat evaluation substrate data will be c0llected along the 

discharge measurement transect(s) at each velocitJ and d.epth measurement 

site. Point specific haoitat evaluation substrate data wi~l be co11Acted 

from a two foot radius around the velocity and depth meas~rement sit~. 

SubstrGte classes will be assessed by se1ecti .;] up to three dominant 

substrate groups and recording the percent of e.,ch. The size and type of 

substrate at·e grouped into the following classes: 

0. Organic Detrius 5. 1" - 311 

1. Silt Clay 
,._ 311 5"· o. 

2. £and 1. 511 - 10 11 

3. 1/16 11 - l/4 11 8. 10" + '-~:--

4. 1/4 11 - 111 9. Bedrock 

Notes will als~ ~~ made as to the presence a~d estimated amqunt (% cover) 

of periphyton (attached algae) and other aquatic vegetation. The degr.ee of 

embeddedriess will also be recorded. Embeddedness is defined as the filling 

of interstitial space by fines between substrate of Class Five or greater 

{Figure 11). 

Code 

2 

5 

. 7. 

9 

Figure lL 
- -. ~ -- ~·· 

Degree of !Dbeded~ess (~ Ulustratioo 

25 

75 

90 to 100 
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t-1;-::>s ~:;;n be draftP-:! which identify substrate data, sampling sites and the 

locations of various substrate classes (III. DATA PROCEDURES). The . 
boundary between each distinct substrate class area1 within the sampling 

sHe wil: be delineated on the Planimetric Map form (AH-81-&13). The 

substrate classification within each of these distinct areas will also be 

identified and reco:"ded on the map. Substrate from each of these areas 

\'till be photograph?.d; and three photographs will be taken at one thi;~d 
intervals along each transect in the Selected Habitat sitP.s using 

photography procedures similar to those used by R&M Consultants (Griffiths 

1981). A 60 x 60 em grid subdivided into 5 x 5 em squa1~s (Figure 12) will 

be placed on top of the substrate and photographed (Ke1lerhals and Br-i.1y, 

1970; Griffiths, 1981). Rulers will be used when gr~ds are unavailable. 

Mapping 

An upstrea41 view cross sectional profile map will be drafted for each staff 

gage transect (Figure 13). 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 1ncluded. Definition of 
terms follow: 

Top Width: The width 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. 

Hetted Perimeter: The width of the submerged portion of a channe 1 

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 

iii a plane perpendicular to the direction of flow betwef?n the two 
highest water's edgemarks • . 

"'::::":"'.;·-. 
... :r:.!:. ... ..... _ ..... 

::1·­.... 
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Water's Edge: lhe point where the water surface -comes into contact 

wit'1 the bank. 

Figure 13. Cross Sectional Profile Diagram. 

A planimetric (aerial view) map will be dravm for each sampling site and 

will incl~de the following information. Variations will be noted e~ch time 

the site is sampled (III'~ DATA PROCEDURES): .. , 

Substrate Types: The boundary of areas covered by a distinct 

substrate composition using the substrate classification system. 

The. degree of embe.ddedness of Class Five and larger substrate, 

and the percent of area covered by attached algae and higher 

aquatic plants. 

Cover: Overhanging vegetation~ trees, dead fa 11 obstructions, 

large boulders, and undercut banks. 

Channel Dimensions: The br.undaries of the water's edges and the 

bankfull water's edges. 

Poo 1 s and Riffles: 1 he 1 or~a ti ons of poo 1 s and riffle.::. within 

study areas. Pools will be defined as a deeper, placid, aud 

slower moving section of a stream and riffles as the shallow 
-::;::''"'•· 

~~~~· ,'!'.:-
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rapids in an open stream, where the water surface is broken into 

waves by obstructions wholly and partly submerged (Stalnaker and 

Arnette, 1976). 

Compass Direction: Orientation to the magnetic north. ~ 

Sampling Points: The position of each gear olacement site, and 

staff gage and transect locations. 

. 
Selected habitat slough evaluation sites will be morphometrically mapped 

(Figure 14) ... A tag line will be stretched along transects to determine 

horizontal distances between the two banks and the position of each 

verti ca 1 depth measurement between them. An Electronic Distance Meter 

(EDM) 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 7198 portable survey fathometer or on foot \'lith a wading 

rod depending upon depth and accessibility. Where use of the tag line 

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 EDM and direct the boat operator via two-way radio. When 

the boat crosses the transect, a distance will be registered on the EDM 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 

trigyered by the boat operator to record the depth on the fathometer.chart 
(Figure 15). 

At least one photograph wi11 be taken at each of the fishery habitat and 

selected habitat evaluation sampling sites which represents the gem!ral 

habitat. Additional s1ides will be taken to depict a unique situation or 
notable change of habitat characteristics. 

The information recor·ded ur, the top of the General Aquatic Habitat form 

(AH-81-0~) will be photographed for site identification prior to 

photographing the sampling site. Each AH crew member vlill maintain a 

persona 1 .1 og . book and estab 1 ish a section to record the photography 

informatio~{·; Orientation (i.e. upstream view, downstream view, etc.), ... 
-50-
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. 
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Figure 14. Example of morphometric illap with depths and elevations in feet 
(m~dified from Bovee and Gochnauer~ 1977). 
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subject, time, and date will be not~d. Each roll of film and canister will 

be ass·igned a number before use. For example, the first roll of film being 

used by Roy Ba 11 in 1979 waul d be 1 abe 1 ed RB-79-01 '· the second RB-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· ro1l and 

canister numter and the quantity of photos t;>';Pn wi~_l also ..~e recorded in 

the relatt'd data column space of the Gt:nenl Habitat Evaluation form 

(AH-81-01). 

Figure 15. Large River Velocity nnd Depth rroceciure Diagram. 

Level of Effort 

Aquatic Habitat penonnel will be distributed within the study area as 

illustrated in Figures 5 and 6. ThP. AH staff will include one FB III, two 

FB II's and six FB I's. Aquatic Habitat, RJ and AA··crew members will 

jointly collect data as indicated in this manual. 

... 
-:.~;,~ ~...... . .. 

'""~ ........... .. ~;:-.... 
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III. DATA PROCEDURES 

A. ADULT ANADROMOUS FISHERIES STUDIES 
. 

1 

Sonar Data Collection ~rd PreParation 

Daily Procedures: 

1. PRINTER TAPE STAMP: Each day•s printer tape should be stamped 
(Figure 1) at the at thE. beginning and en~ of the tape as we 11 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 CONTI<OL: This is a summary of changes in controls 

which should be updated daily (Table 1). The inform:1tion is necessary 
· when interpreting raw counts and calibration factor data. 

3. SIDE SCANNER COUNTER LOG: Deta i 1 s 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 prob'lems and needed 
repairs on equipment. This is the place where suggestions on 
improving operations, notes on rivel'· conditions which might ha.ve an 
effect on the equipment, and general comments should be noted. 

4. SIDE SCANNER COUNTS: Raw counts from prirter tapes are entered by 
hour and sector {Table 3). Counts which register debris or .are 
skipped in printkg should be noted with a ndn or 11 5 11 in the 
appropriate hour-sector box. Enter non 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 co~nts should be totaled for each sector and 
each hour. The grand total is the total of all sectors or all hours 
{they s.hould be equal). This is known as the ndaily raw <;:ount11 • In 
additi:on the percent of tota 1 raw by sector and hour should be 
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recorded in parentheses next to the tota 1 • After each day • s counts 

are tabulated and reported, printer tapes and SSS count forms should 

be placed in notebooks until sent to the main office • 
. 

) 

5. FIELD COUNTER CALIBRATION: Raw counts wi 11 he ca 1 ibrated in season by -. 
visual monitoring of the counters with an oscilliscope. F1eld crews 

wi 11 be instructed by permanent staff in the ._procedure for vi sua 1 

counting and filling out the FIELD CALIBRATION FORM FOR SIDE SCANNING 

SONAR COUNTER (Ta~le 4). 

6. DAILY DATA REPORTS: Side scanner counts and field counter calibration 

results should be recorded on the ''!LY ESCAPEMENT DATA form (Table 

5). Data should be recorded by bank and the four daily calibration 

counts should be recorded ~ndividually. 

. -~;:r:.. 
• t~ • 
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~tion: - ------

Ode: _nm~:----

_:,, 't), 

&am Anple: ------....... 

O:;:rd Rllnge: -------

live Rllnge: 

Ob~rv!!:-r. __ , ____ .....__ 

Rem.arb: -·------

Figure 1. Printer tape stamp. 
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Table 3. Daily sonar counts. 

. 
1 

l Afl-82-09 

P:~ge _of_ Daily Sonar Counts 

Bani:: -----------
Date: __ ..:._ ________ _ 

Station: ----------

-

Sector Sector 
Time . 2 3 4 5 6 Total 7 8 9 10 11 12 Total 

0100 I 
Ci200 I 

0300 
0400 

0500 I 
'' 

OtiOO 't-

0100 

0800 i 

0900 ! 

1000 ! . 
1100 
1200 

1300 
1400 

1500 -
1600 
1100 I I 

1800 l . 
l900 : 

2000 I ! 
I I ZlOO ' ., 

2200 : : 

2300 . 
2400 .:____.! 

(Total r~w counts) 
~----- (Tota 1 debris counts) 
------ (Total good counts} 

(debris blocks) 
... 1 o'""t,..aT"I -g-oo""'dr-:-co.,..u-n ts x 144 
Total good blocks------

Adjusted Raw CCiunt 
(Seeton 1-6) -------

(Tota~ raw counts) 
::::::::::::::::::::::: ( To ta 1 deb r i s counts ) 
------ (Total good counts) 
-~----(debris blocl:s) 
lotal good counts x 144 • 
Total good bloclcs ------

~djusted Raw Count 
(Sectors 1-6} -------

TOTAL DAILY ESCAPEHEtlT (AdJusted raw count sectors 1-6 • 7-12i c ----­
COI-~If.tHS ON BACK .. 
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Escapement Sampling - Age Length Data 

Fish Sampling Procedures 

1. Check species of each intended sample (see Pacific Fishes of Cenada, 

Fisheries Research Board of Canada, Bulletin 180, Otta\•Ja 19h). 

2. A scale should only be taken from the left side fo the fish (see 

Figure 2). 

. 
3. The "preferred scale" is located two rows above lateral line on the 

diagonal from the posterior insertion of the dorsal fin to the 

anterior insertion of the anal fin. 

4. If the preferred scale is missing take a scale, again on the left side 

of the fish, v:ithin the area behind the dorsal fin but forward of the 

ventral fin, and no more than four rows above the lateral line. 

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

6. If the scale is stuck or dried, moisten and pull toward the head of 

the fish gently rather than straight back. 

7. Clean all slime, grit, skin and silveY' pigment from the scale by 

moistening and rubbing it between the fingers. The scaie ·shou1d be. 

com~letely clean and transparent • 

8. Mount on gum card af~er moistening. Scales are mounted on the gum 

card numbt:"' which corresponds to Age HeiJht Length·. (AWL) form number 

containing the length, weight and sex infoi·mation for that fish. 

Place it directly over the number on the gum card with ti1e 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. 
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9. Cover completed gum cards with was paper aft~r drying, jf possible. 

10. Length measurements should be taken mid-eye to fork of tail and 
recorded to nearest mill i meter. 

Labeling Prol~dures 

. 
J 

The functions of proper labeling is to produce a set of sample data which 
includes a gum car-d, an acetate impression and an AHL Form (Table 6A and 
68). These have corresponding location, date,. species, gear code and 
subsample number. None ever has more than a single location, data, 
~pecies, 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 data 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 
the date. These must be carefully checked when scales are 
to be fixed to assure correct information. 

lci) : On· location before mounting sea 1 es, a 11 pertinent 
-· ol.• 

--:-::{,.-.. information should be completed on that card, in pencil. 
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Table 6A. Age, weight and lengi.1 (A~JL) form. 
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Table 68. Commerical catch sampling information (AWL codes). 

C..\JC~ D~7E ---------------- DELIVER~' D.;r:: ---:-:---:-----~.,---
:vi on t~ :=:u jl 

-- ,-~ 
1.C..t\.-!..:"\ \5\::l\·.: .. 5:;at) r,;~:.:E ~ -~Dt~G :..;o .. ------------------,-.-----

C'2:::· .. : 

CODING 
Note: Dtstrict. Su!::cist:lct, R1ver (s::ream) and samplinc;; location 'codes wi!! be ;m:wit::ed 

se;:~r~ :ely. 

Gt:AR 
0- Trap 9 - ?o:s 

3 - £sc:;;e:::a!".t. {to\·:e: ~ v;e1r ~ etc.} 
4 - Es:::ape::oent fsp:!wninc;; c;rocncs) 

1 - Pwrse S~!ne 
2 - Beach Seine 
3 - Drift Gillnet 
-1 - Set Gillnet 

ll - E-:c:r!n:; ?!:rs~ S~inr: 
1 Z - :ian=?ic~;:! 
13 - Dip :\et 

5 - T~s~ ?ishin; .. 
0-

.5?EC!E5 
A! - tang 

';c:1.i ~ Soc:<.e~~ 

.;3 - Coho, Silver 

.;4 - Pink 
45 - c;;l.!::; 

51 - .S~eit 
32 - ;. .. rc:!c C~ar 
53 - Dolly 'iar:ie:l 
) .. t - Stes!i";-a;:: 
55 - L:':a T!"out 

3L~.:;i~-

5 - Troll 
1 i - Beam Tr;;.wl 
la - St:ov~!s 

6 - Lone; Li:-12 - Skate:; 
7 - Otter Trawl 

19 - \Veir 
20-

BLAl'JK CO!..\H.i:!S TY?E or ~ .. ~;:-~:; tiR~: .. t:::~rr 
1 - S::~ut to For< oi T: i! A- :-
i: - !-.!1::-ey~ :o r::rk ~! 7~ il 
3 - Or::itl/to fork o! Tail 
4 - r-,.~IC-a:·: to !;y;>cral P'~tc 
5 - or::lt . .!/to Hy;::::al. ?l<:te 

B 
c 
D 
E 

-
--
-

1/ or::u refers to ;;.os:,:nor ed;e oi ;:-...~ soc<~:. 

5 - Bc!u9.s 
C - l.a ::.pre!--" 
i - C:~:r 

4 - Ille;!!=le 

G -
~ -.. 
~ -

1) ii ::-.: z·::=:e co::e :.s ~:l :::e esc~ :~oc;:::.ut s c:>~~r::~ .. ~=:i.e: :::e :::>C: ior :.!\: !::.i; !is~. 
then C:-3v~· a~ atT:>\•; ·.-e::ic::!ly tr.roc~!': t!":~ co1tJ;::n. 

2} Len;:~-v.tei;h: ~::st::-~:ner.: .. !his form is C!!s~;;,~C for: a) l~n~th rr . .:asl!:ed :o the 
ne~:-es: r::l:lt::let!'!r ~r ten~h o! an inch, b) \-.·e:ght :-:ees:.1re~ tot~~ n~=r'!::: :~:1 ~:--;nl::; 
(! .. ~. :ec~;:a~ or :h~c3a:;.C::t of :l k!lO<;:"ar.:) or :e:;th or a ?Ot:!lC. 

'.rhc:: r.:::::::rC:;1; !e:t.;:~-\· .. ·e1;tt ::s.!a, be s!lr~ ~o .::uer :.he Ci;•:s tn ::.etr prc,;.c;:- coJur.::-,s .. 
="cr -=~;:~pie, a 4. 7 lb .. !is:: sr.ou1C b~ =-~c:)rc~C in the 2nd a:1C 3r= c::Jtc~s. :~:;: ::~e 1 s: 

t1C 2n:! cc;t.:;:-:::s~ !I !:>r s::;~~ :~-=~~n le:t:jt:, is :::e.sst.:re:i to tn=hcs :at;,e: ::;,~~ ~1"'~:·~ o! 
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2. Information Explan~tion 

(a) Species: {0. nerka .or Reds) Scientific or common name of 

(b) 

(c) 

sample. 

. 
~. 

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

Locality: Name of beach, river or area and may include 
cannery or site name. Use the CQOK INLET SAt4PLE LOCATION 
CODES. (Table 6). 

(c) Scow/GP.ar·: Gear number code is listed on reverse of AWL for 
appropriate type used. 

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

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

(g) Collector: Last name(s) of ~erson(s) collecting scales and 
data. 

(h) Remarks: Include anything unusual about weather, the sample 
or anything else considered pertinent by collectors. 

3. Example 

Card N·o. ------Species -------------------
Locality -----------------------------------------------
Scow/Gear ----------------------------------------------
Sampling Date Period Date ---------------------- --------
Collector --------
Remarks ------------------·-----------------------------

C. Age W~Jght Length (AWL) Form 
. ~:£.=_.~. 
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1. General Guidelines 

(a) Information on the hack of the gum card should be the same 
as that on the corresponding AWL form .. 

l 

(b) Each finished scale card should be attached to the 
corresponding AWL form with a paper cl.ip. 

(c) Always use No. 2 or softer pencil. 

. 
(d) When filling in length data, place the decimal point in the 

same column consistantly. 

(e) Put zeros in columns where data not taken - do not leave 
columns blank. 

Table 7. A~adromous Adult Invenstigations - Susitna Hydro Statistical 
Codes and Code Samples. 

;.~ 
DISTRICT SUBDISTRICT RIVER LOCATION CODE LOCATION NAME 

247 41 100 101 Yentan Sonar 
247 41 100 102 Sunshine Sonar 
247 41 100 103 Talkeetna Sonar 
247 41 100 104 Curry Tag/Recapture 

., 
2. Information Explanation (See T:?le 7). 

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

(b) District, sub-district and river: See Table 7 for proper 
· , · · codes . - _ .. .,. .. ·• 

-:-~· ~ ·: 
-~-::: "" .. 
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(c) Sampling location: See Table 7. 

(d) Project: Code from reverse side of AWL form. 

(e) Note first date only. 

(f) Period: Not necessary to fill out. 

(g) Gear: Code for type used to catch the fish. Obtained from 
the reverse side of the AWL form. 

{h) Mesh size: Remains blank. 

{i) Sample number: Sequential numbe1 which matches an 
appropriate gum card (see A. Numbering). 

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

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

(1) length: Recorded in millimeters from mid-eye to fork of 
tail . 

(m) Weight: Recotded to nearest one~ten~h 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) Co 1 umn C: Injury code (see reverse of AWL form. Tab 1 e 6b). 

(r.) · Column D-H: Remarks 
-rd .--· ... .... --
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Tag/Recapture Data Collection and Preparation 

Daily Procedures 

. 
I 

1. ~aily fishwheel catch \'till be reported on the Daily Log/Individual 

Fishwheel Catch Record form (Table 8). Each fishwheel will'~· have it's 

own log. Eact time a fishwheel is checked, the ~atch 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 8). 

2. Fish which are tagged will be recorded on the Tag Deployment Record 

form (Tab 1 e 9). This form may be used between fi shwhee 1 s. 

Appropriate information recorded on each fish tagged shall include: 

date; tag number; fishwheel location; species; and sex. A sheet 

summary on the number of fish tagged by species shall be entered in 
the appropriate location (Table 9). 

·. 
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Table 8. Indiv~dual fish catch record. l 
. 

) . 
FtSH U:H-\EE:-L Lo C..PI T t e.U : 

1\Jum Bt:Q. Of= ~ISH cAPTue_t;i) 

CH1.•JJo~ I 
·- I 

""PttJK C..~u.rn WHo DIHER. -J 

. 

. 

,. 

. 

I 

;.~ 
~·~, 

' 

. 

I .. 

I 

. 
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Table 9. Tag Deployment Record 

OATc TAr.. /'Jumeee. [:'15Hu) l-\E f:L loc..;,TiOIJ S?Ec.tes 

. 

- L 

~''"'(\f'I1F\C2~ 
l'h. FI!:>H IF\C.:.l.:.ED 

Soc1<~Y€. __ 
?u-l t< 
C,Huf(l ·--
CCHD --

tOTAL ~ 

I 
I 

I 

I 

1 
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Table 10. Tag Recapture Record 

. 
1 

~=~t<<.llK:f:t.. TP,G, \)ATA 
S?E.C.!ES 

LE:Avt: oJ:-P.IJI< - .TS CoL.02. .!1 (OFF!c..E USE Of'ILP) LOC..PifiDN Num&:'! T'r'PE. B:! . 
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Table 11. Stream Survey Log 

SPeCIE$ 

5UR\I€YED 

"l 

i llo. OAsee .lf.D f\lo. IRfDC.t:D _ 08!l6!!v6D (L\.Jt:..) 1< t:. m A£?. f<S JJ 
Lwt: 

: 

'J)E7.b TOTAl.. ogAL)~ "Dtst _ 'f'~LLO\Ll f'LIJ} 0 RAIJI£ FLDt 

: 

I 
I 

I 

INC.I..v.DrtJe.. :<DsuR.I/e~ "t>r~Ti"'IJc..t CA12..E~) 
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3. Tagged fish which are recaptured shall be logged on the Tag Recapture 
Record form (Table 10}. Information recorded on each recatpure shall 
include: fishwheel location; tag number; color and type; and species. 
A sheet summary of recaptures by species shal,l be entered at the 
location indicated on the form {Table 10). 

1 

,· 

Survey Data Collection and Preparation 

Foot surveys on clear water sloughs and stream will be recorded on the 
Stream Survey Log form (Tab 1 e 11}. Data recorded on each survey wi 11 

include: stream or sloug·h name; data; survey conaitions (Excellent, Good, 
Fair, Poor); individual species surveyed; live and dead counts on 
particular species surveyed; and number of 1 ive tagged members by tag 
type/color. The 11 Remarks 11 column, in particular, will include information 
on tagged carcasses (tag typei number and color by species). 

Deployment of electrofishing gillnet and other sampling gear will be 
recorded on the Variable Gear Log form (Table 12). 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 recorder.! on the Egg Deposition Log form 
(Table 13). 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 form~ for the chinook sa1mon survey is pending review 
of the survey design by the absent project biometrician. · 
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Table 12. Variable Gear Log 
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Table 13. Egg deposition log. 
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B. RESIDENT AND JUVENILE ANADROMOUS FISH STUDIES 

Resident and Juvenile Anadromous Fish Studies field froms are presented in 
draft form (Tables 14-16) pending review by the pro~ect biometrician. At 
such time as this review is complete, the final forms and procedures \'fill 
be released. ,-. 

Biological Data 

General guidelines for collection of biological data on individual fish by 
species or group of species are as follows: 

Juvenile Anadromous 

1. Age class composition: Age class composition will be accomplished by 
scale reading and size freyuency analysis for juvenile chinook, coho, 
and sockeye salmon. Scale samples will be taken monthly from 
approximately 25 fish of each of these three species captured in the 
mainstem river and its major tributaries • 

2. Size sample: The size class sample \'li11 consist of the first 50 
juvenile salmon captured in each size class and 10% of those captured 
in each size class thereafter. Measurement will be in mm to total 
iength. 

Rainbow Trout, Dolly Varden/Arctic Char, Round Whitefish, Humpback 
Whitefish, Lake Trout, and Longnose Sucker 

1. Age class composition: Age class composition will be accomplished by 
scale reading and size frequency analysis. Scale samples will be 
taken from all adults of these species captured. 

.'1 .... _ ... 
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Table 14. Susitna Hydro Resident and Juvenile Anadromous Study Biological 

Data, RJ 81-02. 

File No. ----- Page __ of __ 

SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY 
BIOLOGiCAL DATA RJ 81-02 . 

Habitat 
Locatio•~ ------

Sampling River 
Site ------ Mile _____ _/ __ ___£~_/ __ _/_ 

Date(s) Collected---------
Collector(s) ________________ _ 

• c.<> .. .§ .. .. •tic,'> ,:~o q ~~ ....... Ci<:' •Qc.Ci ~.§' ... • •c."' ~"0 q ~;;."' '"o<:-

1 ' 2€ 

2 i27 

3 28 

4 29 

5 ( 30 

.6 31 -
7 32 

8 33 

9 34 
.. 

10 3f 

11 [3€ 
"1_2 3· 

13 tJc 
14 ~~ l 

~5 ~c 
;-

~6 ~, 

~7 ~.2 
.. 

~8 ~3 
h9 44 
20 45 I 
21 ~€ 

22 47 

23 48 

24 49 

25 50 

GEAR TYPE CODE SPECIES CODE 

beach aei11e 3 burbol 590 humpback whilellsh 582 
burb<>t cot 10a chinook O+ 410 lake trout 550 
dcitt glllnet 1a !:hlnook 1+ 411 lononose sucker .920 
electr!>chocl( 2 !;hum salmon -450 pink celmon <11<0 
gill11et 1 coho 0+ 430 rainb!>W trout 541 j 
hook & llne 9 coho H 431 round whii~Hsh 5SO I 
m;nnow trap s coho 2+ 432 amell/oulachon 511 
trot line 10 cottid 910 ~ockeyo 0+ 420 

dolly varden 530 aoc:koyc 1 + 421 
grey line 810 ctickfebeck 660 

--;~::,.r-G ... ~ 
.......... ':"'""'..-
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Table 14. Susitna Hydro Resident and Juvenile Anadromous Study ls.·~:ogical 

Data, RJ 81-02. 

.. 
File No. ___ _ Page __ of_ 

SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY 
BIOLOGICAL lJATA RJ 81-02 

Habitat 
Location------

Sampling River 
Site ------Mile __ --. __ _/ __ _/ _ _/ __ _/_ 

Oate(s) Collected-------· 
CoUector(s) ________________ _ 

.. 
.. Qc.Q ~,§ ... ... •Cic,• r:r.o qr:> ~~"' <."o<:- '"q"o ~,§ .... " .. .. .. (#" • C:c.O q ffi;-'Y <."o<:-

1 l 26 
2 27 

3 (ls 

4 !29 
5 3c 
6 131 
7 p~ 

8 13~ 
9 13• 

tro ~! 
11 [3E 

~2 3"l 

!13 13~ 
14 p~ 

~5 ~c 
~6 141 
~7 14:: I 

.. 
h8 ~:: I I 
119 ~-4 
!2o ~s 
21 ~€. 

~ 

122 147 ·. 
23 ~s 
24 ~9 
2S ~c 

GEAR TYPE CODE SPECIES CODE 

beach aelne 3 burbot 590 humpback whitefish 582 
burbot aet 10a chinook o+ 410 t.ke trc.o~t 550 
drift oilloet 1a chlnooll 1 + .,.,, lononose sucker .920 
electroshoc~ 2 chum aalmol\ 450 pof\k salmon 440 
oillnet 1 coho O+ ,30 uil!bow trout 541 
hook 1!, ~ne 1l coho 1+ 431 round whitefish 566 
minnow ,tra$) 5 coho 2+ 432 omell/eulachon S1 1 
trot line 10. coltld 910 sockeye 0+ 420 

..:..::~.·:-·.(,..,... doUr "•rden 530 lOCkey!> ~ + 421 

-"c.:-:~ or•yllno 610 •ticklebeck 6GO 
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Table 15. Susitna Hydro Resident and Juvenile Anadromous Study Tag and 
Recapture Data, RJ 81-03. 

.. 

. ' 

File No. ___ _ Page ___ _ 

T A G G 

dAle IPeclas leng)h 
.. code (mm 

SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY 
TA\3 ANn RECAPTURE DATA RJ 81-03 

I N G 0 A· T A R E' C A p T .U R . E 0 A T A 
LOCATION 

'r.::~')h 
LOCATION 

Hcbllal Lccatlol\ T R s dal• Habllol Loccllon T R s 

J 

. 
: 

SPeCIES COOE 

Durbot 690 humpbncl\ whllellah 652 rainbow trout 641 
dolly VArden 630 round whlloflah 688 
grayling B10 lal•o trout 650 
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Table 16. Susitna Hydro Resident and Juvenile Anadromous Study Catch Data, 
RJ 81-01. 

Fiie No. ___ ~ 

'. 

Page 1 or __ _ 

SUSITNA HYDRO RESIDENT & JUVENILE ANADROMOUS STUDY 
CATCH DATA RJ 81-01 

Hnbltat Sampilng Rlver - _ _/_ __ _/_ _ _/_ __ _/__ 
Location ---...; ----- Site -------- Milo -----

DATE: Gear Set Gear Pulled 'Colloctor(s) ---------------------

...;. ~· 
~ ~ 

~ ~J· $ ;: (:oct ~ ~ T I M E 
C:c-0 ~"' ,. q ,c.-,o c.- aot puUad total+ 

) 
' 

t-"-'' 

: 

• total limo lor beach aelne hnu~ elactraahock and hook~ lint 

~ ... :.: ....... ,.., 
........ .,... :· .. 

.. • t -~ '!' 
• ;.:..:.~~~1"'1Tr' 

. ~~ .... ~·.;:. 

CATCH- SPECIES CODE NO. REMARKS 
GEAR TYPE Cr.lOE 

beach aetna 3 
burbot nt 10n 
drill glllne I 1l1 
eloctroshcck lt 
glllnet 1 
hook t. Uno 9 
minnow trap 5 
trot Una 10 

SPECIES CODE 

bu:bol 590 
chinook o• 410 
chinook 1 + 41l 
chum aalmon 450 
coho 0+ 430 
COhO 1• ~31 

echo 2i- 432 
COUld 910 
dolly vardon 530 
o:.!ly;tno 810 
llumpback 

whltolloh 502 
lake trout 550 
longno~a auc:kor 920 
pink nlmon 440 
rainbow trout 541 
HlUntl Whltafl&h 586 
~muil/oulnchon 511 
oockaye Ot Jl20 
aockoy~ H 42~ 

1llcklob ock CGO 
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2. Size sample: All individuals of these species captured will be 

measured for fork length in mm. 

3. Sex cr1position, maturity, and spawning condition determination: 
' 

Necropsies will be performed on all sampling mo~talities but no more 
I 

than 10% of fish captured will be killed specifically :for these 

purposes. 

Arctic Grayling 

Data taken same as above'species with the exceptfon that if large numbers 
of grayling are captured for tagging in the upper study area, 10-20% sample 

will be taken. Fork 1 ength will be recorded in mrn. 

Burbot 

1. Age class composition: Age class composition will be accomplished by 
reading ctoliths of all burbot killed. 

2. Size sample: All burbot captured will be measu'red for total length in 

mm. 

3. Sex compositiun, maturity, and spawning condition determination: 
Necropsies will be performed ~n all sampling mortalities, but no more 
than 20% of fish captured will be killed specifically for these 

purposes. 

Threespine Stickleback, Cottids, and Lamprey 

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

. .. . -· ........ 
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c. AQUATIC HABITAT AND INSTREAM FLOH STUDIES 

Assigning Gear Placement Site Numbers (GPSN) 

• 
l 

The GPSN is a two-part code which identifies g~ar type and sample number, 
thus providing a sampl'ing location designation for eo.ch point' specific 

measurement made within a given sampling site. 

The first part of the code indicates gear type emp 1 ~yr.< at the samp 1 i ng 
location; the second part indicates sample number. For exampl~, if three 
minnow traps were set within a sampling site, th~ GPSN 1 ~ would be: 5-01, 
5-02, 5-03. Gear code designations are as follows: 

~ 

Gear Type Code 

Beach Seine 3 

Burbot Set lOa_ 

Drift Gi1lnet la 

Electroshock 2 

Gill net 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 crew 
members will assign GPSN 1 s and w~ll provide AH personnel with this information 
to facilitate t.:he correlation of data. AH personnel will assign GPSN's when 

fishery data are not being collected. 

Geographic Code 

In this study7 locations of features such as reaches, sampling sites, etc., 
were specifie~_by a code containing up to fourteen characters (Figure 4). 

. .. .. ~· •• M. '~ ..... 

-:.,::.iz~·.:.--~~ .. .,. .. 
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The first letter identifies the Alaska Meridian; the next three characters 
identify the Township of the sampling point; the next three, the Range; 
ands the next two, the section number within the Township. Following these 
eight characters, one to four letters are used to indicate the location of 

• 
the sampling point within the 640-acre section. Each letter progressively 
subdivides the section into quarters, designating them A, B, C, ~nd D in a 
counterclockwise di;~ection. The first letter following the section number 
therefore represents the location of the site within the 1uarter spction 
{160-acre tract); the next, the quarter-quarter secti~~ (40-acre tract); the 
next, the quarter-quarter-quarter section (10-acr_e tract); etc. When more 
than one site is sampled ~ithin the same subsection, the number of sites is 
added at the end of the code. For example, if two sampl~s wet~ e~llected 

in the Seward Meridian, Section 21, Township 9 North, Range 20 ~~~st, the 
geographic code wculd be S09N2m~21DAA2. The letters DAA indicate that the 
samples were collected in the 10-acre NE quarter-quarter-quarter sectiGn of 
the 40-acre NE quarter-quarter section of the 160-acre SE quarter section 
of Section 21 in the Seward Meridian. The number 2 following the letters 
DAA indicates there were two sampling locations in this 10-acre tract. 

--------------------------"'--------.:~.·.-. -

SO$N20W21 DAA2 

Figure 4. ADF&G Geographic Location System. 
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Personal Log Boo~ 

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

Daily entties 

1 

Date: Year, month day ,. 

Sites visited and activities of that day 

Weather: Air temperature, precipitation, cloud cover, winj, etc. 
Nilitary Time: Twenty-four (24) hour system 

Water Conditions: Turbidity~ clarity~ ~olor, odor, ice stage, 
floating debris, etc. 

Biological Organisms: Fish, benthics, and other observations 

Sampling Conditions 
Equipment Problems 

of organisms, their activities. 

Suggestions for changes or improvements 

Personal Impressions: Professional judgement of habitat 

relation-ships to fishery resources, etc. 
Record of Photographs: Establish a separate section in the 

personnel log book for the following 
data: frame number, roll number, 
orientation, location, date, and time. 

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

This log will be maintained so ~ continual journal of the events occurring 
at a site can be followed from one sampling period to another. The lag 
book wi 11 thus pro vi de a na rra t·i ve of the response of the fisheries, 
physical 3nd chemical conditions over time at a site and the hydraulic 
changes that differ from sampling period to sampling peri~d. 

Any other field notes that will assist i'n the interpretation of the data 
should also be recorded during the sampling periods. This includes unusual 
conditions, or observations you consider to be important to note. These 
field notes will provide the basis for preparJtion of the narrative portion 
of final reports • 

... '~;_..... . -. 
.. ........ 
~.:.:::~ ... ~ .. 
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Completing Aquatic Habitat Forms 

Instructions for completing the AH forms are explai,ned in this section. 
~ 

The numbers ~~traducing each instruction corresponds to a number encircled 
in the appropriate form. Numbers one through ten apply to all torms with 
the exc-;ption of Staff Gage form (AH-81-05) whiie nu~bers greater than ten 
apply to the specific form under which they are listed. On the staff gage 
form, numbers one through six refer to the general instructions whereas 
numbers seven through thirteen l~efe!'" to specific information . . 
General Instructions 

1. File No.: Indicates fil~ location. 

2. Crew: List names or initials of personnel :!!aking 
measurements and entering data on fom. 

3. Ha.!litat Location: Enter descrirtt;e name of study area 
(i.e. Slough BA). 

. 
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 locaticn. River miles are indicated on the 
Alaska Pcwer Authority's Susitna River hydrogra~hic map set. 

6. Geographical Code (GC): Enter the 12 digi't code identifying 
the sampling location. 

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). 
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8. Sampling Period: Enter the period (e.g. early June, late 
August) being sampled. 

9. Page: Indicate the page number and the total number of pages 
1 

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, ~tc. Figure 5j. 

Braided Straioht Meanderino 

rf a' b b' 

J;;i/1 

Figure 5. River 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 measuri.ng the general aquatic 
habitat parameters discussed in the study description. , 

Instructions: 
;-. 

1-10. Refer to general instructions. 

11. Date: Enter date measurement is being ~aken • 
• 

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

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

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

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

16. Specific Conductance (Cond, mhos/em): Enter specific 
conductance va 1 ue as measured by the procedure described in the 
methods section. 

17. Heter and Serial Number: Enter the meter type used and its serial 
number. 

·, 

18. Turbidity (NTU): Indicate with a check on the left side of the 
space that a turbidity sample was taken, enter turbidity value 
after analysis. 

19. Discharge (cfs): Indicate with a check on the left side of the 
space when measurement is made, enter value after calculated from 
t~:~(i~icharge data form. 
'~~;:::: . .. 
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20. 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.). l 

,.· 

21. Include any information which will help to .interpret data and the 
physical, chemical, and biological conditions observed. For 
example: document any deviation from the methods described in 
the manual and the conditions which pre~ented use of convcrntional 
methods,. i.e., unusual weather, hydraulic conditions, etc. 

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. Date: Enter date data was taken. 

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

.. 
13. Depth: Enter water depth at the gear placemeni site. 

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

15. Meter and Seri a 1 Number: Enter meter type used and its serial 
number. 
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16. Substrate: EntEr the percent and the class number of each 

sediment size class (up to three) identified within a two foot 

radius of each velocity/depth measuremen~ point. 

l 

17. Embeddedness: Enter the class number for the size of substrate 

Class Five and larger embedded in surrounding mater·ia1s, the 

percent (%) of embeddedness and the class ~_umber for the size of 

the embedding material, within the same area as the substrate eval­

uation. 

18. ,ll.quatic Vegetation: Enter the percent (%) cover of algae or 

vascular plants \'lithin a two foot radius of the gear placement 

site. 

19. Related Data: Record the data form number of any data collected 

at the same time and site. Also note any abservation which may 

be pertinent to the sample (i.e. minnow trap placed under cu.: 

bank, number of fish at three foot intervals along gill net, 

etc:.). 

20. Notes: Include any information which may help in interpreting 

data. For example: document ~ deviation from the methods 

described in the Procedures Manual and the conditions which 

pre!vented use of convention a 1 methods, unusua 1 weather c•r other 

circumstances. 

Planimetric View Map Fcrm (AH-81-03) 

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

Instructions: 

1-10. Refer to general instructions. 

11. Enter date map was prepared. 
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12. Draft map to include the following (see Figure 5 for symbols): 

Discharge Form (AH-81-04) 

Substrate 
Cover . 

l 

Bankfull top width and top width 
Poois and riffles 
Channel dimensions 
Location of staff gages and transect 
Location of sampling gear (use GPSN) 
Compass orientation 

Thi£ form to be com~leted in the field to record total discharge measurements 

and calculations. 

Instructions: 

1-10. Refer to general instructions, except number 8, enter date 
discharge was measured. 

11. Type .Neter and Number: Record the type of meter (i.e., Price A.ll., 

Pygmy or Marsh McBirney meter) and the serial nu:nber. 

12. Distance From HE:•ad Pin or Water's Edge: The horizontal me~asurement 

from the head pin or waters edge to eacl1 verti ca 1 a 1 ong the 

transect. 

13. Angle Coefficient: A correction factor fer the angle of flow as 
it intersects the transect 1 i ne. Va 1 ues fa 11 between 0. 00 and 
1.00 and are determined by use of an angle coefficient chart. 

14. Velocity Depth: This is tbe vertical distance from the water 
surface to the channel bottom at each vertical measured to the 
nearest 0.1 foot if possible. 
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15. Streambed Elevation: Computed at each vertical by subtra:::ting 

the ve 1 ocity depth from the average of the right bank (RBI and 

left bank (LB} water surface elevations for that transect at that 

particular flow. Left and Right banks are .determined by leaking 
j 

upstream. These data are collected only where surveyed heac pins 
are established. ~ 

16. Observation Depth: Indicate at what depth the point velociiy was 

measured. Velocity will be measured at .6 of the depth frcm the 

surface for a depth less than three feet and .2 and .8 for depth . greater than three feet. 

17. Revolutions: Recorded number of revolutions wher. using a Price 

Af, or Pygmy flow meter. When using a Marsh McBit·ney meter lraw a 
line thro~gh this column. 

18. Time: Recorded in seconds by use of a stopwatch, when w i ng a 

Price AA or P~vgmy flow meter. 14hen using a Marsh McBirney meter 
draw a line through this column. 

;_~ .. , 
19. Point Velocity: This is the velocity obtained from the "ating 

table using revolution and time information or the velocity 
reading from a direct readout meter. 

20. _Mean Vertical Velocity: The average of the 0.2 and 0.8 point 

velccity readings for the vertical. If the velocity was measured 

only at 0.6 the depth this is the same as the point veloci~'· 

21. Mean Cell Velocity: The average of the two adjacent mean 

vertical Velocities are no~mally grouped beginning from the .8 to 
the RB water's edges. 

22. Mean Ce 11 Depth: The average of the depths of two adj a ;ent 
verticals. 
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23. Ce 11 ~Ji dth: The horizontal distance between adjacent verticals. 

24. Cell Area: 
cell width. 

Computed by multiplying each mean cell depth with the 

' I 

25. Fl0w (Discharge): Computed by multiplying each cell area by its 
respective mean cell velocity, and when _applicable, the angle 
coefficient and totalling the resultant values. 

26. Q: Enter total of flow column. 

Staff Gage Form (AH-81-05) 

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

Instructions: 

1-6. Refer to general instructions. 

7. ?'age: Indicate the page number and the tota 1 number of pages 

used. 

8. Staff Gage No.: Enter the established identification number. 

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

10. Date: Enter date of reading. 

11. Time: Record military time of reading. 

12. Height: Record stage reading to the nearest 0.01 foot. 

13. Q: Enter discharge data taken at nearest USGS gage. 

14. Injtial: Initials of person who records staff gage data. 
~;·~~· 

-94-



~ ...... 

'i 

l· 
[ 

.r 
r! 
f 
1 

L. 

r 
r 

L 

l 
} 

r --=~ 

1 
[ 

l 
l 

r 
1 

c\. 

IV. QUALITY CONTROL 

A. ADULT ANADFWMOUS FISHERIES STUDIES 

' 
' 

. .. 

9/25/82 

Field sampling techniques and data recording procedures of each crew will 

be .;;~nitored \<Jeekly by the Adult Anadromous Project Leader or hi{'appointed 

designee. This will insure consistency, accuracy .and comJormance with 

standard sampling and data collection and recording methods. 

Sampling gear and suppo~t equipment will be maintained in good working 

order". It will be the responsibility of each crew 1eader 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. ~ENT AND JUVENILE ANADROMOUS FISHERIES STUDIES 

Fishing techniques utilized in the various sampling schemes have veen 

proven for effectiveness in earlier- biological studies (Langler, 1956; 

Sundstrom, 1957; and McClane, 1965). Personne 1 wi '11 be instructed to use 

proven lures. Natural baits, when used, will be changed regularly in 

insure "freshness" and ensure maximum scent transfer to the water. 

Gi 11 nets and seines wi 11 be kept mended or will be rep 1 aced if badly 

darilaged 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 wi 11 be fi 11 ed out in a neat and 1 egi b 1 e manner and wi 11 be 

sub,iect to periodic review by the 9roject leader or his assistant. 

•.. ., ... _ ~ .. 
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C. AQUATIC HABITAT AND INSTREAM FLOW STUDIES 

--...., ..;; 4 • ..,.. ... \, 

..;"'· - ~, 
~. ,....,. 

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

Thermographs are calibrated following the ab_ove procedures. Timing 
mechanisms are also evaluated for accuracy. Operational thermographs 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. 

Hydrolabs will be calibrated and checked after each field trip. Whenever a 
question arises concerning quality control, the USGS, EPA, and manufacturer 
of the data collection device will be consulted. 

Literature is periodicaH."¥ 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 periodir.ally consulted to evaluate the 
accuracy of instream flow data collection and analysis techniques. 

The project biometrician is consulted to evaluate the accuracy and 
statistical merit for collecting data. 

State-of-the-art h~bitat 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 toh~:~iscussed in the narrative. 

0;;:·~~- . 
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Date Routing 

Raw· data from the respective project sections will be forwarded to the 

Anchorage Su Hydro office for copying and fi 1 i ng. . Actua 1 routing wi 11 

follow the path in figure 1. 

,.•'·~· .. ' . ...... .. .. 
::~:·r·;';t~- .. 
_,~~·." 
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1 
Field Crews.- - - - - - - - - - - - - - - Data Forms 

I Field Crew Leaders - - - - - - - - - - - Data Folder 

I Project Leaders - - - - - - - - - - Data Folder 

I 
Su-Hydro __,.-fice_ - - - - - - - - - - - - - Data Folder 

~ 
Original File WOl''king File 

I 
Data Processino 

Terrestrial Environmental Services, 1nc. 

Acres American, Inc. 

Alaska Power Authoritt 

Steering Comm~ 

Alaska Department of Fish & Game 

~·Monthly Reeort 

Quarterly Report 

~Annual Re.pC'rt 

.. _ Figure 1. Data Routing, Phase I, 1981. ,_._ ..... 
·.~., • ..:.n.:,... ~ 
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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 Anadr~mous Fisheries Project 
; 

will conduct it's field program between June 15 and October 17 at the s~tes 
~ 

indicated on Figure 1. The Resident and Juvenile Anadromous' Fisheries 

Project will integrate it's field program with the. Aquatic Habitat and 

In stream Flow Project a 1 ong those river reaches indicated in Figure 2. 

These projects will operate year round from the estuary to Devil Canyon and 

from Na rch 15 through Oct?ber 15 upstream from Dev:i 1 Canyon. 

Reporting dates for all projec1.s are depicted in Figure 3. 

" .•. -: ..... 
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c" r 
January -

10 - r~onth ly Report 

February -
10 - Monthly Report 

[' March -
10 - Monthly Report '. 

r~ 

[ April -
10 - ~1onth ly Report 

r May -
10 - Monthly Repor-t 

Quarterly Report 

.• L .. 
June -

10 - Monthly Report 

l 
July -

10 - Monthly Report 

r 
August -

!0 - 71onth ly Report 
Quarterly Report 

r.... 

J 
-. 
) 

September -
10 - Monthly Report 

October -

I 

l 
I 

L 
l·· :!: 

10 - Monthly Report 

November -
10 - Monthly Report 

December -

Quarterly Report 

10 - Monthly Report 
{ 

L 15 - Anadromous Phase I Draft Report 

i l I 
[ 

Figure 3. Proposed Reporting Schedule, 1981. 
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VI. PERSONNEL 

Mt'. 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 ar:d physical sciences. After gr~duation, he undertook 
extensive post-baccalaureate and graduate studies at Oregon State 
University in fisheries and water resources. 

Tom acquaire profess~onal experience in fisheries science and water 
pollution biology as a tt~ainee for the Federal Water Quality Administration 

. . 
and with the Oregon Game Commission Research Division before he joined the 
A1~ska Department of Fish and Game in 1971. Since joining ADF&G, Tom has 
held ~ositions with the Sport Fish Division in the Anchorage area and West 
Side Susitna River sport fisheries management programs, and with the 
Habitat Protection Section dealir;~ ~ith development activities and 
envi ronmenta 1 impact eva 1 uati on. In 1§74, the Commissioner of Fish and 
Game delegated Tom the responsibility of developing and coordinating the 
Department's positions and policies on the proposed Susitna River 
hydroelectric project. 

Tom r.esigned from The Department of Fish and Game in early 1975 to accept a 
position with the U.s Bur~au of Land Management as thE:! State Fisheries 
Biologist. He subsequently rejoined the Alaska Departme~t of Fish and Game 
in 1976 as supervisor of the Region II Habitat Protection Section. In trois 
capacity, Tom was responsible for coordination of fish and wildlife 
resource planning and policy input to the DNR State land disp0sal program, 
management of the Title 16 regulatroy program for Southcentral Alaska, and 
coordination of ADF&G Susitna River hydro project matters. 

Mr. Larry D. Bartlett will act as Assistant Project Coordinator. Larry has 
attended Shasta Co 11 ege and Humbo 1 dt State University in Ca 1 i forni a, and 
Western Washington State University in Bellingham~ Washington. He also 
holds a Master of Science degree from the University of Idaho Moscow, 
Idaho. 
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Undergraduate studies specialized in Giacial/Pliestocene Geology, Alpine 

and Aquatic Entomology, Cellular Physiology and Genetics, Limnology, 
Oceanography and Chemistry. 

. 
J 

Graduate research specialized in water quality parameters assosi~tcd wit!l 

inductrial pollution. The research was coordinated with the College o: 
Civil Engineering, Hashington State University Pullman, Washington. Larr·t 
conducted this research under a NSF/OWRR fellowship. 

In addition to employment in the field of water quality, Larry has bee·n 

employed as a Research and Development Chemist wi'th a Canadian Corporaticn 

researching germicidal ultra-violet radiation for the sterilization t1f 
potable water supplies in developing nations. 

In recent years Larry has been employed in the field fisheries biolOJY 
which includes several years with the U.S. Na~ional Marine F~~neri~s 

S~rvice working as a shell fish biologist in International Fisheries and 
the Outer Continental Shelf Development Program, two years with the Alarka 

Department of F~sh and Game in pink and chum sclmon research, and one yfar 

as an advisor to the planning team of a private non-profit aquacult 1re 
association before joining the Su Hydro project in March, 1981. 

Larry is an accomplished author and has several noteworthy papers ~nd 

publications in the field of alpine entomology, water quality and shellfish 
biology and fisheries. 

Mr. Bruce M. Barrett will supervise the Adult Anadromous Project. BrAce 

holds a Bachelor of Science degree in fisheries from 'the University of 

Alaska in Fairbanks and completed one year of graduab.= study in fisher·.es 
before joining the Alaska Department of Fish and Game in 1972. 

Bruce has held severa 1 key pas it ions with the Department of Fish and Ga. ne 
involving anadromous fish investigations in Cook Inlet and the Susit1a 
River system. In 1974 he conducted the first ADF&G anadromous fish stuGy 
on the SP~Hm~--River between Devil Canyon and the village of Talkeetna. 
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Nr. Kevin Dela:-.ey will head the Resident and Juvenile Anadro:nous Fisheres 

Study. Kevin holds a Baenelor of Science degrf'f' from St. Cloud State 

University in St. Cloud, Ninnesota. In 1974 he joined the Alaska 

Department of Fish and Game in Kodiak, Alaska as .a shellfish research 

biolDgist. Kevin transferred to Anchorage in 1976 w~ere he coauthored the 

Alas~an Fisheries Atlas Volumes I and II. ~ 

Kevin has been involved with Susitna River studies since 1977. He 

conducted research on Susitna Ri·ler juvenile chinook and coho salmon and 

held the assistant area Sport F1sh biologist position for the western 

Susitr.a ;rainage befor·e joining the Su Hydro feadbilities study. 

Mr. Christopher Estes \'lill lead the Aquatic Habitat and Instream Flow 

st!Jdi es. Christopher h~l ds a Bache 1 or of Arts degree in Environmental 

Science from Prescott College, Prescott, Arizona. Graduate co~.~e work at 

Washinoton State University was directed toward instream flow and aquatic 

habitat evaluation procedures. 

Christopher conducted his first i nstream 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&G Instream Flow Program. During the same year, 

he was appointed Co-chairman of the Western Division of the American 

Fisheries Society Water Development and Streamflow Committee, a position he 

continues to fill. 
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