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habitat evaluation (point specific and general habitat) and selected habitat

evaluation sites.

Selected habitat evaluation substrate data were collected along the discharge

measurement transect(s) at each velocity and depth measurement site. Point

specific habitat evaluation substrate data collected from a 2 foot radius

around velocity and depth measurement sites.

Substrate classes were assessed by selecting up to three predominant substrate

groups and recording the percent of each. The size and type of substrate was

grouped into the following classes:

O. Organic Detrius
1. Si 1t Clay
2. Sand
3. 1/16" - 1/4"
4. 1/4" - 1"
5. 1" _ 3"
6. 3"· 5"
7. 5" - 10"
8. 10" +
9. Bedrock.

Notes were also made as to the presence and amount ('.' cover) of periphyt:on

(attached algae) and other aquatic vegetation.

'-laps were drafted wh1c~ identified substrate data sampling sites and the

locations of various substrate classes (DATA PROCEDURES). The boundary

between each distinct substrate class area within the sampling site was

delineated on the planimetric View Map form (AH-81-03). The substrate
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cias~if;cation within each of these distinct areas was also identified and

recorded on the map. Substrate from each of these areas was photographed.

Photcgraphs were teken at each transect using photography plDcedures similar

to those used by Rl,I·l Consultants (Griffiths 19B1). A 60 x 60 em grid

subdivided into 5 x 5 em squares (Figure 3) or a ruler was placed on top of

the substrate and photographed (Kellerhals and Bray 1970; Griffiths 1981).

An upstream view cross-sectional profile map was drafted for each staff gage

trllnsect (Figure 4). The staff gage location and the chaMel dimensions; top

width, wetted perimeter, bankfull top width, and water's edges, of the cross

sectional profile were included when possible. Definition of terms follow:

Top ~lidth: The top length of the water surface of a

channel cross section measured in a plane perpendicular to

the direction of the flow between the two water's edges.

~letted Perimeter: The length of the submerged portion of

a channel cross section Illeasured in a plane perpendicular

to the direction of flow between the two water's edges.

Bankfull Top Width: The top width of a channel cross

section measured in a plane perpendicular to the directlon

of flow between the two highest water's edgemarks.

~Iater's Edge: The point where the water surface comes

into contact with the bank.

9
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figure 4. Cross-Sectional Profile Diagram.

Selected habitat evaluation sites were morphometricany mapped (Figure 5). A

tag i111(: was stretched along transects to determine horizontal distances

behleen the biD banks and the position of each vertical depth measurement

between them. An electronic distance measuring (EDM) syc,tem was substituted

for tag1 ioes when the distance between the bank was greater than 150 feet.

Depths were measured from a boat with a Raytheon Model DE·719B portable survey

fathorllcter or on foot with a wading rod depending upon depth and accessi­

bility. Where use of the tag line and/or wading rod was not feasible due to

the length of transect and depth of water. the following ~£thod was used. A

person located on the shore would operate an EDM and direct the boat operator

via two-way radio. When the boat crossed the transect, a distance registered

on the EDM and nlJnually recorded. At the same time that distances were

measured, a radio signal was transmitted to the boat and a marking device was

triggered by the boat operator to record the depth on the fathometer chart .

11
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Example of morphometric map with depths and elevations in feet

(modified from Bovee and cochnauer. 1977).
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At least one photograph was taken at each of the fishery habitat and selected

hab; ta t eva 1ua t 1on samp 11 n9 5 i tes whi ell represented the genera 1 !tab; tat.

Additional slide!" ~Jerp taken to depict a unique situation or habitat type.

The infonnation recorded on the top of the General Aquatic Habitat fonn

(AH-&1-01) was photographed for site identification prior to photographing the

sampling site. Each AH crew member maintained a per~""'al log book and estab­

lished a section to record the photography information. Orientation (i.e.

upstream view. downstream view, etc.), subject, time, and date w... ·e noted.

Each roll of f11m and canister was assigned a number before .... se. As an

example, the ~irst rv~l of film being used by Roy Ball in 1979 would be

labeled RB-79-01. the second RB-79-02, etc. He would list each photo under

this number in his logbook. idl~l1tify the date, stream name. survey area. and

sec~ion number. The roll and cilnister number and the Quantity of photos taken

wlll also be recorded in the related data column space of the General Habiti't

Evaluation torm (AH-81-0I).

level of Effort

AquatiC Habitat personnel were distributed within the study area as illus­

trated in Figures 6 and 7. The AH staff included one (1) FB III, two (2) FB

II's and six (6) FB I's. Aquatic Habitat. RJ and AA crew members jointly

collected Fishery Habitat [valuation data .

13
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RESIDENT AND JUVENILE ANADRDMDUS (RJ; AND AQUATIC HABITAT AND INSTREAII FLOW (AH) STUDY

PERSONNEL DEPLOYMENT - ICE FREE MONTHS

RESIDENT/JUVENILE - AQUATIC HABITAT
PROJECT LEADERS

R/J FB III AH FB III

Upper River (Devil Canyon
to Tyone Ri ver)

RJ Fa II
RJ FB I
RJ FB I
AN FB I

AN FB II­
AH FB II
AN FB I

RJ FB I
RJ FB I
RJ FB I
AN FB I

RJ FB I
RJ FB I
AN FB I

Tal keetna to Devil Canyon

I I I
Talkeetna Gold Creek Base

Base I
i I

I
Estu~tn.

Yentna Sunshine
Base Base

RJFBI ANFBI
AHFBI RJFBI

RJ FB I

'" .Selected Habitat Evaluation Study Crew.

Figure 6.
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RESIDENT/JUVENILE - AQuATIC HABITAT
PROJECT LEADERS

FB III FB III

RJ FB II

I,.--------"

e

Talkeetna to Devil's Canyon

I
Talkeetr'n-.--B.-,-.- Gold Cr~ek Base

~

Estuary to Talkeetna
MORtana Creek Base

RJ FB
RJ FB
All FB

F1~ure 7.

RJ FB
RJ FB
AH F8

RJ FB
RJ FB
AH FB

Upper River

Personnel wi 11
include proj~ct leaders
and FG I' 5 shifled 3'i
requ 1red
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DATA PROCEDURES

Assigning Gear Placement Site Numbers (GPSN)

The GPSN is a two-part code which identifies gear type and sample number, thus

providing a sampllog location designation for eacl-, point specific measurement

made within a given sampling site.

The first part of the code indicates gear type employed at the sampling

location; the second part indicates sample nurrber. For example. if three

minnow traps WE're set within a sampling site. the GPSN's would be: 5-01,

5-02. 5-03.

Gear code designations are as follows:• Gear Type

Beach Seine
Burbat Set
Drift Gi 11net
Electroshock
Gillnet
Hook and line
Minnow Trap
Trot line
Observation

Code

3
lOa
la
2
1
9
5

10
o

•

GPSN's were included when mapping a sampling site. RJ and AA crew mentlers

assigned GPSN's and provided AH personnel with this information to facilitate

the correlation of data. AH personnel assigned GPSN's when fishery data were

not being collected.

16
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Per~onal log Book

A personal log book was maintained by each AH crew member. Daily entries were

to include the fJllowing:

IJdte: Year, month, day

Sites visited and activities of that day

Weather: Air temperature, precipitation, cloud cover~ wind, etc.

Military Time: Twenty-four (24) hour system

Wate.' Conditions: Turbidity. clarity, color. odor, ice stage,

floating debris, etc.

Sampling Problems

Equipment Problems

Suggestions for changes or improvements

Persona 1 Impressions

Record of Photographs: Establish a separate section in the

personnel log book for the follJWing data:

frame number, roll nu~er. orientation,

location, date. and time.

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

Completing AquatiC Habitat Forms

Instructions that were followed for completing the AH forms are Explained in

this section. The numbers introducing each instruction corresponds to a

number encircled in the appropriate form. Numbers one (l) through ten (10)

apply to all forms with tne exception of Staff Gage fonh (AH-81-05) whi Ie

17
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numbers greater than ten (lO) apply to the specific form under which they

are listed. On the staff gage form, numbers one (1) through six (6) refer to

the general instructions whereas numbers seven (7) through thirteen (13) refer

to specific information.

General Instructions

1. File No.: Indicates file location.

2. Crew: list names or initials of personnel making measurements and

entering data on form.

3. Habitat Location: Enter descriptive name of study area (i.e. Slough

8A) .

4. Sampling Site: Enter descriptive name of the sampling area within

the habitat study location (i.e. head, mouth, etc.).

5. River Mile: Enter the number of miles from the river mouth to the

habitat location. River miles are indicated on the Alaska Power

Autnority's Susitna River hydrographic map set.

6. Geographical Code (Gel: Enter the 12 di<;;lt code identifyir: the.

sampling location.

18
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7. Gage Number (no.) and Height (ht.): Record the esta~,lished

identification number for the gage and the stage reading (i.e.,

water depth at the gage).

8. Sampling period: Enter the the beginning and ending dates (General

Habitat Form AH-81-01) for period which data was collected.

9. Fage: Indicate the page number and the total number of pages used

(Le. I of 5, 2 of 5, 5 of 5).

10. Description: Enter any information which helps describe the

sampling site or the sampling location (; .e. bend in river, riffle

100 yards downstream of small island. river is braided, straight, or

meandering, etc. Figure B) .

General Aquatic Habitat Evaluation Form (AH-81-01)

This form to be completed in the field when measuring the general aquatic

habitat parameters discussed in the study description.

Instructions:

1-10. Refer to general instructiors.

11. Date: Enter date measurement is being taken .

19
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Figure 8. River channel patterns (from Richardson et a1, 1975).
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12. Military Time: Enter time using the 24 hour system (i.e. for 1:00

p.m .• enter 1300).

13. Ten,perature (Temp) °C: Enter air and water temperature.

14. Specific Conductance (Cond. mhos/em): Enter specific conductance

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

15. pH: Enter value as measured using the pr,'>eedure described in the

methods section.

16. Dissolved Oxygen (D.O .• '"9/1): Enter value as meaSured following

the procedure in the methods section .

17. ~ieter and Serial Number: Enter type of meter and c;erial number.

18. Turbidity (NTU): Indicate with a check { on lett side of blank

t/'la1 a turbidity sample was taken. enter turbidity value after

analysis.

19. Discharge (Cf5): Indicate with a check on left side of b~ank when

measurement is made. enter value after calculated from the disc.harge

data form.

2u. Related Data: Record number of any data forms that you know were

filled out at the sollie time and place, film roll number and numb"!r

21
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of photos taken and identification of photographer or other data

that will relate (Le., USGS. R&M etc.).

21. Date: Enter date data collected.

22. Aquatic Vegetation: Estimate the percent of the area within the

sampling site covered by aquatic vegetation, specify if algae or

macrophyte.

23. Substrate Classification (0-9): Estimate the three major substrate

types with i n the samp1 i ng site and enter the; r respect; ve

percentages. also not if other identifiable size classes are present

in minor amounts by entering a P for present.

24. Embeddedness: These data were not collected.

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 th(~ date these measurements were taken.

..,-
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12. GPSN: Enter the two-part gear placement site number (GPSN) which

identifies the type of fish sampling gear indicated in the gear code

and the sample number (i.e. trot line sample #3 would be lO-3).

13. Depth: Enter water depth at the gear placement sHe.

14. Velocity: Enter the point velocity at the depth of the sampl ing

gear and the mean column velocity.

15. ~ubstrate: Enter the percent and the class number of each sediment

size class (up to three) identified within a two (2i foot radius of

each velocity/depth measurement point.

16. Embeddedness: These date were not collected .

17. Aquatic Vegetation: Enter the percent (%j cover of algae or

vascular plants within a two (2) foot radius of the gear placempnt

site. .

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

the same time and site. Also ncte any observation ...,rich may be

pert i nent to the samp le (1. e. mi nno".· trap placed under cu t bank.

number of fish at three (3) foot intervals .110ng gill net, et .).

19. Notes: Include any information which may help in interpreting data.

For example: document!!!.l deviation from the methods described in

23
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the Procedures Manual and the conditions which prevented use of

conventional methods. unusual weather or other circumstancts.

Planimetric Map Form (AH-BI-D3)

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

Instructions:

1-10. Refer to general instructions.

11. Draft map to include the following:

Substrate

Cover

Bankfull top width and top water width

Pools and riffles,

Channel dimensions

Location of staff gages and transect

Location of sampling gear (use GPSN)

Compass orientation

Disch,rge Fo'm (AH-Bl-D4)

This form to be completed in the field to record total discharge measuremP-~ts

and calculations.

24
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Instructions:

• 1-10. Rder to general instructions.

11. Type /'leter and Number: Record the type of meter (i.e., Price AA.

Pygmy or Marsh McBirney meterj and the serial number.

12. Distance From Head Pin or Water's Edgp.: The horizontal meaSure~nt

from the head pin or waters edg~ to eath vertical along the

transect.

13. Angle Coefficient: A correction factor for the angle of flow as it

intersects the transect line. Values fall between 0.00 and 1.00 and

are determined by use of an angle coefficient chart .•
14. Velocity Depth: This is the vertical disLance from the water

surface to the channel bottom at each vertical measured to the

nearest 0.1 foot if possible.

15. Streanbed Elevation: Computed at each vertical by 5ubtri'cting the

velocity depth from the average of the right bank (RB) and left banl

(LB) water surface elevations for that transect at that particular

flow. Left and Right banks are detennined by lookir.: up·tream.

These data are collected only where surveyed head pillS are

established.

• 25
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16. Observation Depth: Indicate at what depth the point velocity was

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

surface for a depth less than three {2.S) feet dnd .2 and .8 for

depth greater than three (2.5) feet.

17 . Revo1ut ions: Recorded number of reva1ut i cns when us; n9 a Pr i ce AA

or Pygmy flow meter. When us i n9 a Marsh MeB 1rncy rneter draw ali ne

through thi~ column.

18. Time: Recorded in seconds by use of a stopwatch, when using a Price

AA or Pygmy flow meter. When uSln';! a Marsh McBirney meter draw a

line through this column.

19. Point Velocity: This;s the velocity obtained from the rating 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

velocity readings for the vertical. If the velocity was measured

only at 0.6 the depth this is the same as the point velocity.

21. Mean Ce 11 Ve 1oc i ty: The aver~ge of the two adjacent mean vert i ca 1

velocities. These are normally grouped beginning from the LB to the

RB water's edges.

22. Mean Ce 11 Depth: The average of the depths of two adjacent

verticals .

26
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23. Cell Width: The horizontal distance between adjacent verticals.

24. Cell Area: Computed by multiplying each mean cell depth with the

cell width.

25. Flow (Discharge): Computea by multi~~j'~r'lg each cell area by its

respective mean cell velocity, and '",hen applicable. the ~

coefficient and totalling the resultant values.

26. Date: Enter the date the measurement is taken.

Staff Gage Form (AH-Bl-D5)

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

Instructions:

1-6. Refer to general "instructions.

7. Page: 1'ldi ca te the page number and the tota1 number of pages used.

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

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

gage.

10. Date: Enter date of reading .

27
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11. Time: Record military time of reading •

12. Height: Record stage "eading to the nearest 0.01 foot.

13. Q: Enter discharge of nearest USGS gage when available.

14. Initial: Initials of person who records staff gage data.

QUALITY CONTROL

A systematic approach for maintaining desired standards for the measurement of

field par~meters was established for the instruments used in this study.

ThennometHs were perio~ically compared to a National Bureau of Standards

(NBS) standard thermometer for the range of temperatures to be encountered .

If present, variations were noted and correction factors calculated and taped

onto each thermometer.

Thennographs were calibrated'by the manufacturer for temperature and timing.

Uperational thermographs were periodically inspected in the field comparing

the temperature and time on the chart with the lenown timP and temperature

data. A marie was made on the chart at that point.

\>/ilter Quality instruments were periodically evaluated by the USGS. Whenevet· a

question arose concerning quality control, the USGS. EPA. and man~facturer of

the data collection device were consulted.

28
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literature was periodically reviewed to insure that state-\>f-the-art datl

e collection and anaiysis techniques were being observed. A hydraulic engineer

was consulted to evaluate the accuracy of data collection and analysis

techniques. The USFWS was periodically consulted to evaluate the accuracy of

instream flow data collection and analysis techniques.

The project biometrician was consuited to evaluate the accuracy and

statistical merit for collecting data.

State-of-the-art habitat data collection and analysis courses were attended

when it was determined att~ndance will improve the quality of the program.

•

•

The fi'!ld data were "ev;ewed periodically by the field biologist responsible

for its collection. A brief narrative (trip report) was prepared upon

returning from the field summarizing the habitat characteristics described by

ttle data set. Any abnormal or intervening field conditions or sampling

problems which might have biased the data set are also to be discussed in the

narrative.

Data Routing

Raw data were returned by the field crews to the Anchorage Su Hydro office for

copying and filing at the end of each sa~~ling period .

29



•

•

•

DRAFT

LITERATURE CiTED

AEIDC. 1981. An assessment of environmental effects of construction and

operation of the proposed Terror lake Hydroelectric Fad 1ity. Kodiak.

Alaska. Instream Flow Studies Final Report: Arctic Er>vironment

Information Data Center. Anchorage, AK. 419pp.

Baldridge, J. 1981. Appendix 3; Oev~lopment of habitat suitability criteria.

In: An assessment of environ~~ntal effects of construction and operation

of the proposed Terror lake Hydroelectric Facility, Kodiak, Alaska.

Instream Flow ~tudies Final Report. Arctic Fnvironment infonmaticn Data

Center. Anchorage. AK. pp. 391-94.

Bovee, K.D. and T. Cochnauer. 1977. Development and evaluation of weighted

criteria. probabi' i ty-of-use curves for instream flow assessments:

Fhheries. Instream Flow Infonnatfon Paper No.3, USF\rIS, Ft. Col1ir.s.

CO. 39pp.

Bovee, K.O. and R. Milhous. 1978. Hydraul ic simulation in tnstream flow

studies: Theory and Techriques. Instre ..m Flow information paper ~... c:

Cooperative Instream Flow Service Group. FWS/OBS-7H/33. Ft. Collins, CO.

131pp.

Buchanan, T.J. and W.P. Somers. 1973. Discharge measurements at gaging

stations. Techniques of Water Resources Investigations of the United

States Geological Survey. Arlir.gton, VA. Book 3, Chapter AB. 65pp.

30



•

•.

••

DRAFT

Estes. C., K. Hepler, and A. Hoffmann. 1981. Willow and Deception Creeks

instream flow demonstration study. ADF&G Sport Fish and Habitat

Divisions, Anchorage. AK.

Griffith, L. 1981. Discussion of R&M Consultants substrate data collection

techniques. (Personal Corrmunication.) R&M Consultants. Anchorage, AK.

Kellerhals. R. and D.L Bray. 1970. Sampling procedures for coarse fluvial

sediments. ASCE Hydraulics Division. Specialty Conference, University

of Minnesota. Mlnneap~lis, MN. August 19-21. 1970.

Richardson, LV .• et al. 1975. Highways in the river environment; hydraulit:

and environmental design considerations. U.S. Dept. of Transportation.

Wash •• D.C. np .

Shirazi. M.A. and W.K. Sein. 1979. A stream system evaluation. An emphasis

on spawning habitat for salmonids. US Environmental Protection Agency.

Corv.l;s, OR. EPA·6DO/3-79·lD9. 39pp.

Smoot. G.F. and C.E. Novak. 1977. Calibration and maintenance of

vertical-axis type current meters. Techniques of Water Resources

Investigations of the 2nited States Geological Survey. 8ll0k 2. Chapter

82. Instrumentation. Arl ington. VA. lSpp.

31



•
DRAFT

Trihey, W.E. and D.L. Wegner. 1981. Field data collection procedures fur use

with the physical habitat simulation system of the Instream FlO'"" Group.

USFWS. Cooperative lnstream Flow Service Group. Ft. Collins, CO. 151pp.

USGS. 19P\. USGS/ADF&G - Su Hydro ISS1 Cooperative agreement. USGS.

Anchorage. AK. np.

32



Crew, _

.,tFile No. _ •Page__of__

Habitat location

".
GENERAL AQUATIC

HABITAT EVALUATION
AH-Bl-Ol

_ Sampling SHe River Mile __ GC __ ...J__ ...J_...J__ ...J_
Description _

GAGE TEMP. METER* UR~~m oISCHARG
I 'HoD

0_0. SPEC.
SEAIAL'

(CFS)
DATE TIME NO. HT. AIR Imoll I oH CONo. COMMENTS AND RELATED DATA

I I I I
I I I . I

I I I I
I I I I

I I I I
I I I I
,

i
,

I I I

I I I I

,
I I I l

I I I I

I
I

I I I

NOTES:

u
u

*Heter Type: A-Hydrolab; B-Other (Specify) (AoF&G/Su Hydro, Hab1tat, 7/Bl)



•File No. 03-81-7.10-

Crew _

•POINT SPECIFIC AOUATIC
HABITAT EVALUATION

AH-81-02

•..-.
Page __ of __

Sampling Period to _

w...

Habitat Location Sampling Site _ River Nne __ GC / / __ / / _

Description Gage No. height _

VELOCITY METER" SUBSTRATE·" EM8EDDEDNESS COMMENTS AND
DATE GPSN POINT"' NEAH SER.NO. %CLASS I %CLASS'%CLASS Size I I Size

VEG RELATED DATADEPTH 4-9 % 0-3.----
~

.--
.----
~ ..--.--
------
------~
~

------~
~

-------
------~

------~
~ , , .

• ~2.5 ft. fllE!aSUre at .6
>2.5 ft. measure at .2 and .8

•• Meter type: A-Marsh McB1rney:
B- Price AA; C Pygmy

••• Substrate Codes
o Organics 3 1/6"-1/4"
1 Silt 4 1/4"-1"
2 Sand S 1" -3"

6 311 _5"
7 5"-10"
8 7"-10"
9 Bedrock (ADF&G/Su Hydro, Hablta_. 7/81)
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Habitat 5.11ng River Meter
Locatton' ~Stte' _'1111e, Type'___'N·o. _•
Fl1e N.... _

C...w, _
OISOWlG£
"'-81-04

P49l!!__Of

O.u, _

Gage Number Hefght. ___

•

•

Description
Distant

from ,Y,an
Head Pin Vo.I. S"'""" ~s. Revo- 7doC";ty tps COlLI.

~:t
CeU

(ftl Angle Ilepth bod pth utfClnS nne ··-:fl...J ,V_en
OepM 'tn .Ar"'i iltY/.ILB 18 Coef. (ft. ) nov. s I (sec) Penni: Vert' edt (ft. ) (ft· (ft· )

,

,

(AOF&G/Su HYdro. Habitat 5/81) 36



• File Noo _

STAFF GAGE NO.
AH-81-0S--

Page_of __

Crew _

Hdblt;lt Location' _

Sampling Sfte ____

Calibration Fa.ctor _

River Mile

Oate Time Height Q Initial Oat& TIme Height Q Initf11

•

•

.-
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A:lpendix H

Incidental Data •



tI •
Study Site - Kushmeat SloU9h (HS-38)

River Htle 68.3

Geo9raphlc Code - 22N 05W 13 AA8

•

~

Date

810921
810921
810921

Time Oepth (ft.)

0.80
1.00
0.75

Velocity

0.71
0.04
0.06

location

head of chum redd
middle of chum redd
below chum redd



• •
Study Site - Perdidula Slough System

River Mile 97.8

Geographic Code - 26N 05W 23 B--

•

'"

o 0 SPEC CONO TEMP - C
DATE TIME (~lG/L ) PH MICROMHOS/CM AIR H2O LOCATION

811006 1130 10.70 7.60 136.00 9.00 4.80 Pool A
811006 1130 8.40 7.60 162.00 9.00 5.50 Pool B
811006 1130 8.10 7.30 245.00 9.00 4.70 Pool C
811006 1130 10.10 7.50 248.00 9.00 4.50 Pool 0
811006 1130 10.10 7.40 252.00 9.00 4.50 Pool E
811006 1130 10.80 7.50 269.00 9.00 4.30 Pool F
811006 1130 11. 50 7.60 274.00 9.00 4.00 Pool G



• •
Study Site - Slough SA

River Mile 125.3

Geographic Code 30N03W30BCO

•

~

Date

8lO808
810808

Time Depth (ft)

1. 5-2.0
1.0-1.5

Velocity

0- .01
0-0+

location---
Chum Redd (I)
(hum Redds (4)



~~
c c
~ ~
~ ~

~ ~

~ ~
u u
c c

~~
c c--0""c - ..

0 00
~~

~

~ ~~

u c c
0 --~ ~~

~
O~

N '"
NM

~
~

~ «
'0 0

'" U
~

~ 0
~ OX
> ~ N

~ '"
g

M
C - M
~

~ ~
0 "c i: 0

j
U

~ U
~ ~~

~ > ~
~ ~

~ ~
~ ~

'"~
0
~

~ ~
~

~

il

~I

4



-' •
Study Site - Indian River Mouth

River Mile 138.6

Geographic Code 31N02W09COA

•

"'

Date

810810

Time Depth (ft I

1.0

Velocity

0.843

location

Male and Female
chum holding

I



•~ ••.)
•

Study SHe - Portage Creek Houth

River Hi 'e 148.8

Geographic Code 32NOIW25CUB

•
/~ ,

..

m

Oate

810805

11Ale Depth (ft)

1.5

'lIo....

Velocity

U.3M)

location

Kings m111 iog

1111
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,

Figure 94. Susitnd River drainage.
Thermograph and staff ~age
sites, 1981.

-158-

"

•



I
I

\ ..-

:, ,~'i.I.~

"



I

1.

\

\

.;\ .."

\



",

I

::;;;._----------

.,





-":1°00°--

_ 4S'

.'

,.-roo·

I

I

~



STAT/OII/S

Sne£,A,MFI.OW v-"'~f" _
_rz:e LEVSl-

5I\fOII"~~

1"Jit0PClf.£J) •..voW COf./lll!.~

""'TEA! quAUTY

~NrOn~

W-CLOUO 1CJN(j

F'eE/!.ZINq ~Io/

~lV CJe&ep

c.ulllAr£

"'~D CUMAF'"e

Wl<lTR lI;",,"UlI1,TVIlE

•

o

•
•

~l

I

!
~




