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-- ADDENDUM --

It has come to our attention that there may be some

undetected data bias in the curves for steelhead. The in-

formation we have received to date, suggests that the depth

curves for steelhead fry and juveniles do no___~.~ tail off at

depths greater than 1.5 feet (juvenile curve.) or 0.5 ft (fry

curve) Additionally, the depth curve for spawning steelhead

is probably appropriate for small streams only. For larger

rivers, it is likely that this curve as well, does not ta~l

off at depths greater than the indicated optimum depth. We

hope to have the answers to some of these discrepancies by

the time the next update of these curves is published.

:’
.’.~; ;, .’,’; ,’;.:,’>;’f~;

C--048253
0-048253



PREFACE

This document gives probability-of-use criteria for the hydraulic

parameters of depth, velocity, substrate, and temperature, for the

family Salmonidae. It is intended as a companion document to Instream

Flow Information Paper No. 3, Development and Evaluation of Weighted

Criteria, Probability-of-Use Curves for Instream Flow Assessments:

Fisheries, which describes the techniques used to construct and criteria

used to evaluate each set. The user is urged to keep both volumes

together for cross-reference.

Except for egg incubation, a curve set for each life stage consists

of four curves; one each for velocity, depth, substrate, and tempera-

ture. The criteria selected for egg incubation is a function of the

channel slope and sediment concentration. Incubation is usually repre-

sented by six curve sets, with different combinations of slope and

sediment concentration. The user should select the curve set which most

closely resembles the conditions at each study area.

A curve maintenance program has been developed by the Instream Flow

Group to store a digitized file of these curves on magnetic tape. This

program will be utilized by IFG to store new curves and update old ones.

Updated versions of curves and curves for species not included in this

iii
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publication will be released by IFG periodically as new data becomes

available. Any comments or questions involving these curves, or any

additional data on the family Salmonidae, may be directed to:

Cooperative Instream Flow Service Group
U.S. Fish and Wildlife Service
Room 206, Federal Building
Fort Collins, Colorado 80521

We extend our gratitude to those individuals who have submitted

unpublished data on various species of fish. Without their cooperation

the development of probability criteria would have been virtually impos-

sible. Contributing individuals and organizations are listed below:

Mr. Liter Spence
Montana Department of Fish and Game

Mr. Tim Cochnauer
Idaho Department of Fish and Game

Messrs. Jeff Gosse, R. S. Wydoski, and W. T. Helm
Utah Cooperative Fishery Research Unit
Utah State University

Mr. D. L. Hanson
Washington Department of Game

Oregon State Game Commission
Oregon State Fish Commission
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The following list of substrate codes will be useful in the

reading and interpretation of the probability curves for substrate.

SUBSTRATE                                                                    CODE NUMBER

Plant detritus/
organic material                           1

Mud/Soft Clay                               2

Silt                           3

Sand                                        4

Gravel                                      5

Cobble/Rubble                              6

Boulder                                   7

Bedrock                                     8

NOTE: Gradations between code numbers refer to a rough proportion

between one substrate type and another. For example, a 5.5 substrate

code would indicate a gravel/cobble mixture with approximately equal

portions of each particle size. A code of 4.8 would indicate a mix

of approximately 80% gravel and 20% sand, whereas a code of 5.2 would

mean’80% gravel and 20% cobble.

V
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COHO SALMON

Oncorh~nchus kisutch

10021-10025
Catalog Ho. 10010 10000 Egg

Adult Juve.t 1 ¯ ]ncu~atto~

£VALUATXON G    G    F    R                                            E    E     E    G F    F    F    R

1 1 1 1 15 15 15 5 9,10 9,10 10
FA FA FA RO FA FA FA RO IN IN ]N

7 3] 15 24 24 35 10
RO RO FA 29 29 IN

IN IN

38 38 38 31
IN IN IN PO

ANALYSIS 36 36
It; IN

C~NTS

K~y to IFG EvaluatJon HstHx

IFG Evaluation: E - Excellent Reference: Refer to ltsted number tn
G - ~d bfbllograp~.
F- Fatr
R - R~onna~s~a~e Grade ~ts: ~fer ~ 11st~ n~r on

c~nt s~¢ (followfng
~:lysfs: FA - fr~cy analysfs ]FG Evaluation ~trfx).

~ - range and op¢~
~ - Psra~ter overlap
IN - tnd~t analys~s
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COHO S~LMON

10010 SP~NNING 78/01/2do

0~ ....
VELOCITY {FTISEC}                                                                                  DEPTH

2 3 t 5 6 0 ~
SUBSTRRTE TEHPERATURE

¯ ..:. :~ .., . ....,,.....~,...., :.,.~,...,.:;.:~. i,.,~,.,,,..., ~!.,£~~-~
~ ~ . ., ¯ ....~...::~,~,,~~
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5UBSTRATE TEMPERATURE
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" I (i COHO SFILMON (CLEt~R I, qFtTER, S=o 0011

I ::~ 10021                      I NCUBAT I ON 78/01

©

O I 2 3 5 6 0 ~ ~J 6           8 10
VELOCI!Y (PT/SECI                                                                                  DEPTH [FTI

0                                                            8           0          20          ~0          60          80          ] QO
SUBS FRATE                                                                                     TEMPERATURE tFl



COHO SflLMON [TURBID RflTER,

10022 INCUBflTION 78/01/2~o

2 ~ 6 8 ~0 0 2 4 6 8 tO
VELOC]TY (FT/SEC} DEPTH

2                                                         0          20          40          60          80          10(3
SUBSTRATE                                                                                    TEHPERRTURE {FI
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I COHO SflLMON ITURBID I,,IflTER, S=o 0025)

1002Zl I NCUBRT I ON 78/01/2Zlo

0              2                                             8           0           2           ~1           6           @
VELOCITY (FT/SECI                                                                                  OEPTH (FTI

0 6 8 0 ~ ~0 ~ 80

i
SUBSTR~T~ T£HPER~TURE
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PROBFIB ! L I T ~                                                    PROBFIB I L I T I’
O.O        0.2         O.~J         0,6         0.8         1.0                      O.O        0.2         0.’~         0.6         0.8         ].O



10026 INCUBflTION 78/01/24.

_J

2 ’~ 6 O 6
VELOCITY {PT/SECI DEPTH (FTI

2 4 6 0 20 40 60 80 100
5UB5TRATZ~ TEMPERATURE:

9
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SOCKEYE SBLMON

OZ 10 SPBNN I NG 78/01/2’~o

( \

/
2 0 2

VELOCITY [FT/SECI DEPTH (FTI

I

1 2 3 4 S 6 0 20 40 , 60 80 I00
SUBSTRQTE TEHPERQTURE

!

C’048269
C-048269





I KOKFtNEE " SFtLIdON

10210 SPFII4N I NG 78/01

2 3 0 0.5 1.5
VELOCITY (FTISEC) DEPTH (FT)

I

1 2 3 ~1 5 6 0 20 !0 60 80 100
SUBSTRRTE TEHPERATURE
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CHINOOK SALMONI
Oncorhynchus tshawyts~ha

~ncubatl~

I EY~T[~ E E G F ~ G G F F G G E G F F F

FA FA FA PO F~ FA FA ~ FA FA FA FA IN IN IN

32 32 23 23 15 15 15 9~24 9,24
RO ~ ~ FA FA FA FA FA ZN ~N

30 30 36 j 36

I FA FA [~

/ ~YSIS 3Z 3~ 38 38

i ; [F6 Eva1~tfon: E - Excell~t R~e~: Refer ~ 1t~ n~
~ - ~ blb11~rap~.

~ F- Fair ,
~

~ - R~o~]ssa~e Grade ~s: ~fer ~ ~fs~ n~r
, c~nt s~ (fo11~

I ~ - Painter overlep

I
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!
SPRING CHINOOK

i10111                        SPfll4N ii N6                 78/01129o

!

;.

V~LOCIT~ {FT/SECI DEPTH

~ ... ~i .......

6 0 20 40 ~ 80
SUBSTRRTE                                                                                     TEHPERRTURE IF]

!
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!
I

2 4 6 8 I0 0 ~ ~0 ~ 80 I00

I SUBSTRATE                                          TEMPERATURE (F]
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PROBRBILIT’{                                                                                                         PROBflBILI T~’
0.0                0.2                  0.4                  0.6                  0.8                  1.0                                            O.O                0.2                  0,~                  0.6                  0.8                   1.0
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I Ct-tINOOK SRLMON (CLERR laRTER, S=. 00’~ }

I : 10125 I NCUBRT I ON 78/0112’I.

- \ ( \

2         3         4         5         6           0                                             3
VELOCIT’/ (FTISEC}                                                                                  DEPTH IF’T}

I

I SUBSTRATE

I 22
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PROBRB ]L] T?                                                                                                         PROBRB ! L ! T~’
0.0        0.2         0.’1         0.6         0.8         1.0                      0.0        0.2         0.’1         0.6         0.8         hO

~ Z
Z

~
PROBRBILITY ~ ~
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I CUTTHROAT TROUT

i Salmo clarki

11210 11202 ]120] 11200 gg
Adult ~uventle Incubation

EV~TI~ F    F    F    F F F F R G G G R F F G R F F F    R

FA FA ~ FA FA FA FA FA FA FA FA FA N IN IN

31 25 25 36

36 36
IN

~ ~YSIS

IFG Eval~tfon: E - Excelle~ R~e~: Refer to ]]st~ n~r In
G - ~ b~bHograp~.
F- Fair
R - R~tssa~e G~de ~s: ~fer ~ 11st~ n~ on

~1~1s: FA - f~cy anal~ls IFG Eval~tton

~ - PamPer overlap

a~ ~ m~ ~ces and sub-s~ctes of cuLth~a~ ~u~ tha~ the
c~Ha for ~y s~ngle rece ~y ~v~a~ sc~ f~m ~ese



CUTTHRORT TROUT

210          SPflklN I NG 78/01/29o

:3 0 0.5 1.5 2
VELOCITY {FT/SEC]                                                                                  DEPTH

2 3 ~ S 6 0 ~ t0
SUBSTRRTE TEMPERRTURE
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CUTTHRORT TROUT

20 ! JUVEN I LE 78/01/24o

0 2 ’5 ~ 5 6
VELOCITY [FT/SECI DEPTH IFTI

m     i: /
-2 8            0 ~ 40 ~ ~ I ~

m SUBSTRRTE TEMPERRTURE

m 27
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CUTTHROFIT TROUT (CLEFIR I~FITER, S=oO01)

221 I NCUBPIT I ON 78/01/24o

’1 O
VELOCITY {FT/SEC~ OEPTA

~ 0 20 "10 60 80
SUBSTRRTE TIZMPERRTURE
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CUTTHROnT TROUT {TURBID HnTER, 5.=o001}

11222 INCUBRTION 78/0!/29o

/\

~ 8 I0 0 2 ~ 6           8
VELOCITT (FT/SEC} OEPTH

/ /
2 4 6 0 20 t0 ~ 80

5UBSTRRT~ T~HP~RRTUR~



CUTTHROflT TROUT {OLEflR I,,IflTER, S=o 0025

223 I NCUBflT I ON 78/01/2’~.

0 1 2 3 4
VELOCITY (FT/SECI DEPTH [FT]

/ /
0 20 ~0 gO

SUBSTRATE TEMPERATURE {F]
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i CUTTHRORT TROUT [TURBID HflTER, 5=o0025

11224                      I NCUBRT I ON 78/01/29.

!

2 ,~ 6 I0 0 ~ 6
VELOgI T~ ~FT/SEC] DEPTH

I

6 0 ~ t0
SU~STRRTE TE~PERRTURE
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CUTTHRORT TROUT {CLEFIR NFITER, 5=o009

225 I NCUBflT I ON 78/01/2~].

\

3 4 3
VELOCITY (FT/SECI                                                                                  DEPTH

0 8 0 20 40 ~ 80

i
SUBS RATE TEMPERATURE
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CUTTHRORTTROUT {TURBID NRTER, S=. OOZl

226 I NCUBRT I ON 78/01

~ 6 8 10 2 8
VELOCITY (FT/SECI                                                                                  DEPTH {FTI

SUBSTRATE TEMPERRTUR~

I 34
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RAINBOW TROUT

I Salmo_ ~lairdneri

gg
Adul t             Ouvent 1 e

~ EV~TZ~            E E G G F F F G        E        E        E        G        G        E        E        G        F        F        G

~ 23 23~ gO 8 18 18 18 Z 18 18 18    2 18 18 18    8    9    9 35    8
FA FA RO PO FA FA FA     i

28 28 [20 31
FA FA iRO

PO

2 2 1      ~ 4

[FG E~l~t~on: E - ~cell~t ~e~:. Refer

F - Fafr

~ - Pa~ter overlap

I
I ~on~eDts "- R~tnbe~ Trou’~

1. Multiple ~des tn data. Variance ~t ~ved by c~ of
a~acent veloctty classes. ~use f~ te~ to s~l,
possible to observe a la~e n~r of fish Jn relatfvely f~
types of a~as; therefor, the actual s~ple stze ~ tS ~11ee
t~n ~uld ~ Indicated by the ~er of observations (n

D~gestton fs ~r at t~ratu~s l~f t~m ~.

~ 3. FW exhfb~t d~st~am delft mt t~era~s ~ess ~m

4. P~b~l~ttes of survfval Ms~ on tt~ ~ut~d for
at d~ffe~nt ~ratu~.

I 35
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RR INBOI,,I TROUT

110 SPfll, qN I NG 78/01/24. o

VELOCITY [F’T/SECI DEPTH

! 2 " 3 ’~ 5 6 0 20 40 60 80 ]00

I 5UBSTRRTE TEMPERATURE {F]

I
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PROBQB]L]T~                                                    PROBR’B]L]T~
0.0        0.2         0.4         0.6         0.8         I.O                      0.0        0.2         0.~         0.6         0.8

PROBRBILIT~                                                    PROBRBILIT~
0.0        0,2         0o~         0,6         0,8         1.0                      0.0        0.2         0,~         0,6         0.8

-



I RfllNBOI4 TROUT

11101 JUVENILF.S 78/0

!

0 0 ! 2 3
VELOCITY [FT/SECl DEPTH (FT)

!

0 0 20 ~0 60 80

I
SUBSTRRTE                                                                                    TEHPERflTURE {F)
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!
RFIINBOIA TROUT

11 !00                FRY         78/0!/24o
I

.2"

2 3 0 1 2 3 ~ 5 6
VELOC]TY (FT/SEC) DEPTH

! /
0 2 4 6 8 I0 0 ~ 40 ~ 80

i ~. 5UBSTRRTE TEMPERRTURE
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i I
RfllNBOH TROUT ICLERR ~flTER, S=o001

1 t 121 INCUBRTION 78/01/2q.

0 6 0 2 ~
VELOCITY (~T/SECJ DEPTH

/ /
0 6 8 0 20 ~0 ~ 80 1~

I
SUBSTRATE TEMPERQTURE [F]

I 40

C--048298
(3-048298



RnlN~OW TROUT [TURBID WriTER, S;oO01~

122         I NCUB@T I ON 78/01/2,~o

~ 6 8 10 0 2 t 6 8 I0
VELOCITY IFT/SEC} DEPTH

6              8           0          20          ’10          60          80

I SUBSTRATE                                                                                    TEHPERFITURE IF}
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PROBABILITY                                                    PROBRBILITY
0.0        0.2         0,4         0.6         0.8         ~.0                      0.0        0.2         0.~         0,6         0,8         1.0

PROBABILITY                                                                                                         PROBABILITY
O.O             0.2               0.4               0.6               O.e                1.0                                      0.0             0.2               0.4               0.6               0.8                1.0

0



I RAINBOR TROUT (TURBIO RATER,S=.0025/

I 11124 INCUBRTION 78/01/24.

2 ’~ 6 8 I0 0 2 ~ 6 8 10
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I RRINBOI~ TROUT {TURBID {4RTER, S=.OO~I

11126 I NCUBFtT I ON 78/01/2zt.

!
I - ~ ~~

0 2 ~ ~ 8 I0 2 8
VELOCIT~ ~FT/SEGI                                                                                  OEPTH ~FT;

I SUBSTRATE TEMPERATURE

I 45

I
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STEELHEAD

I Salmo ~airdneri

I Catalog No.       11013 llOOZ 11001 11000 11~0~1-110Z6
Adult ..luvent le Incubation

EVALUATION E    E    G    G    F    F    F    F    G    G    G    F    G    G    G    F    F    G    F    R

I ____, /’ 22 22 28 22 18 18 18 15 14 14 14 15 14 14 14 15 9 9 11 21
FA FA FA PO FA FA FA PO FA FA FA PO FA FA FA’ PO [tl IN ]N RO

28 28 17 17 17 17 17 17 11 11 36

I FA FA RO RO RO RO RO i RO IN IN IN

18 i 18 18 18 18 18 25 25
FA FA FA FA FA FA IN IN

ANALYSIS                                                                                          36 36

I IN

1 1 2 1 1

I Ke~ to [FG Evaluat|~ lIit~tx

ZFG Evaluat|on: E - Excellent Reference: Refer to ltsted n~ber
G - Good btbl|ography.
F- Fatr

I R - Reconna~sson~e Grade Co~me~s: Refer to 11stnd numbe~ on
coement shee~ (following

A~ilys|s: FA - frequency anal.vsts IFG Evaluatten I~trtx).
RO - range and optt~a~
~ - Parameter overlap

tndtrect anol~ts

I
Da~ents -Wlnter Steelheed

I
1. Fcequeecy Analysts from Everest and Chapman uttllzed dens~ty

t~thar than frequency of observation. Sample stze unknown.

I 2. Everest and Chapman show conflicting data. In one study sec-
t|on tf~/ found steelhead pre-smolts over a s11t bottom,
not So tn two others. These two agreed well wtth the data pro-
vtdnd by Hanson. Data from the conflict,]rig stream reach was
not used 4n the ana.lysts.

I
46
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NINTER STEELHEflO

11010 SPflNNING 78/01/2do

0 0 2
VELOCIT’f ~FT/SEC) DEPTH ~FTI

2 0 20 40 60 80
SUBSTRATE TEDIPERRTURE
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11002 ~DULT 78/01/24o

I
o            [                      °

0 2 3 0 3 ,I
VELOCITY {FT/SEC) DEPTH

!

2 6 8 ’ 0 20 I0 60 80

I SUaSTRaTF" TEHPERFITUR~

I 48



I

IAIINTER STEF.LHEflD

O01                        JUVEN I LE 78/0 !/2Zto

2 3 t 5 6 0 2 3 4 5 6
VELOCITY {FT/SEC} DEPTH

I           :.._. /
6              8           0          20          ~0          60          80          100

I
" SUBSTRRTE                                                                                     TEHPERRTURE

I
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II
I

HINTER STEELHEflD {CLEflR HflTER, S=oO01)
I

11021 I NCUBflT I ON 78/01/2’~o

!
.2"

I ~/ \ /~

6 0 2 t           6           8 10

I

0 6 8 0 20 t0 60 8(3
SUBSTRRTE TEI~PERRTURE
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"~:ii PROBRB ] L ] T’i’ PROBQB ! L I T Y
:i! 0.0 0.2 0.,~ 0.6 0.8 ~.0 o.o 0.2 0.,~ 0.6 0.8

~ ~ PROBRBILITg PROBRBILITY
~ o.o 0.2 o.~ 0.6 0.8 ~.o o.o 0.2 o.~ 0,6 0.8 ho

’’









BROWN TROUT

Salmo trutta

Catalog No.        11310 11302 11301 11300 113?~1.~,11326
Adult Juvenile Incubation

~FG
EVALUATXON E E G G G G E G F F E G I~ G G G F F G F

~
2g 29 29 20 12 12 12 2 12 12 12 2 12 12 12 2 9 9 11 2
FA FA FA ROi FA FA FA RO FA FA J FA RO FA FA FA RO IN IN IN IN

33 33 33 31 16 16 16 13 16 16 16 13 16 16 16 8 11 11 29 8
FA FA FA ROi FA FA FA RO FA FA FA RO FA FA FA RO IN IN IN IN

3 31 i31 13 25 25 36 30
RO PO !PO RP IN IN IN IN

ANALYSIS 8 8 36 136
RO RO IN IN

I "J 2 3CORV~NTS

Ke~ to IF(; Evaluation R~trfx

]FG Evaluation: E - Excellent Reference: Refer to listed number tn
G - Good bibliography.
F- Fair
R - ReconnaisSance Grade foments: Refer to listed number on

comment sheet (following
Analysis: FA - frequency analysts IFG Evaluttto~ Matrix).

RO - range and optimum
PO - Parameter overlap
IN - indirect analysts

Cor~nts Brow~ Trout Curves

1. The mode for Wesche’s data was from .5 to 1.25 feet In depth.
Cochnauer’s data showed no difference between 1.0 end 3.0
feet. Gosse, et. el., showed ¯ very distinct peak at Z.9 to
3.1 feet. The optimum on this curve incorporates these dlf-
ferences, which may be due to availability of different con-
ditions rather than differential preferences.

2. At the time of year that these coIlectlons were made, young of
the year brown trout were fairly large. For fry recently em-
erged from the redds, this curve would be compacted’toward
the zero velocity axis somewhat.

3. Survival rates were calculated from time-to-hatching data;
based on a standard hatching time of 4 to 6 weeks. It was
assumed that an extended incubation period would increase the
probability of egg mortality. This assumption applies only to
the lower temperature limb of the curve.

157
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PROBABI~IT~
0.0                0,2                  0.4                  0.6                 -0.8                  1.0                                             0.0                0.2                  0.4                  0.6                  0o8                  1.0

,

~,-.~

PROBRBILIT?                                                                                                         PROBRBILI?~                                                       Z
0.0       0.2       0,4        0,6        0.8        1.0                   0.0       0.2        0.4        0.6       0.8        1.0 -
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I BROHN TROUT

i 11300 FRY 78/01/24o

VELOCITY (FT/SEC1                                                                                              DEPTH {FT1

!

0 8 0 20 ~0 60 80

I SUBSTRRTE TEHPERRTURE

I 61
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BROWN TROUT {CLEAR WATER, S=. O0

321                      I NCUBRT I ON 78/01/24.

\
6 0 2 ~ 6        8 lO

VELOCITY IET/~EC] DEPTH

I °
~

°

0 6 O 20 ’10 60 80 100
5UBSTRATE TEMPERATURE



BROHN TROUT [TURBID HflTER, S=o 001 )

322 INCUBflTION 78/01/24o

~ 6 8 I0 0 2 t 6 8 I0
VELOCIT~ ~T/SECI                                                                                  DEPTH ~FTI

4 6 0 ~ 40 ~ ~ I~
SUBSTRATE TEMPERRTURE (F]
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I
I BROIAIN TROUT {CLEflR HflTER, S=o 0025)

11323 I NCUBFtT I ON 78/01/2’~.

2 6 0 1 2 3 ~ 5 6
VELOCITY IFT/SEgl DEPTH [FT)

2 ~ 0 20 ’~0 60 80 ! O0

I SUBSTRRTE TEMPERATURE tF.)
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BROHN TROUT

324 I NCUBflT I ON 78/01/24o

~ 6 8 tO 0 2 t 6 8 10
VELOCITY (FT/SEC] OEPTH

|
~ ~

/

i
SUBSTRQTE TEHPERQTURE

65
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I

BROOK TROUT

I Salvelinus fontinalis

I C~tAlo9 No.           011410          011402 Egg
Adult           Juven|le                           Incub~ttm

i EV~TI~      G    G    G    F    R    R    R    F

REFE~CE    FA FA RO ~0 FA FA RO RO

29 29 22:22 35 35     22

29
FA

1    1

IFG Ewl~tton: E - ExceZlenL                                       ~fe~ce: ~efer to 1t~ n~r tn
G - ~od                                                      b]bltograp~.
F- F~tr
R - R~onnatssance Grade                             ~s: Refer ~ 1]st~ ~ on

cmnt s~L (followfng
~ fr~u~cy anelysfs                                          [FG Evaluation ~rtx).

~ range and
~ - Parakeet overlap
[N - tndt~t ~lysts

Coeznonts - 8reok Trout Cu~vew

1. Data from Reiser & Wesche (1977) were taken tn smell stroams
for 7 to 9" brook trout. Hunter’s (1973) data ca~e fr~n a

i wider range of conditions and was given double weighting tn
the frequency analysis. These curves represent a co~ostte
of large and sr~11 spawner~ and would be skewed to the ]eft
for small spawners alone.

l 2. The depths and velocities in Steward’s study were measured
the year prior to his population sampling. Thereforo, there
is no way of knowing that the flew conditions measured were
those actually inhabited by the fish.
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I BROOK TROUT
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!
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MOUNTAIN WHITEFISH

Prosopium williamsoni

m
m catalog No. 12010 12002 12001 12000 Egg .

Adult Juvefltle ]ncuheLion

EV~UATI0((
F    F    F    F    G    E    G    F    G    G    E    F    G    G    G    F

34 33 33 16 16 16 26 16 16 15 26 16 16 16 26

I R0 FA FA FA FA FA !PO FA FA FA PO FA FA FA PO

34 34 6 31 31 31
RO RO RO PO PO PO

m
/ NCN.YSIS

, I

C0~S

IFl Evaluation: [ - Excell~ Reference: Refer to list~ ne in
G - + bibl|~rap+.
F- fair

m R - monnaissance G~ ~s: ~fer t~ list~ ~ o~

balysls: FA - fme~cy analysis Ill Evmluatim ktrlx).
~ - rage rand ~le~mn

I~N"
Parameter overlap
indirect armlysis

m Coments - Hoontain ~it~-~fish"

I. Despite the la~e sable size, i~he optln~n could ~t
~yond 2.5 ft In depth due (p~bly) ~ lack of ~bl~t

m the grater depth ra~es. Opti~ line ~nttnu~ by obse~a-

I ttons f~ S~

m

m
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