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APPENDIX A

ELECTROPHORETIC ANALYSIS FOR WESTSLOPE CUTTHROAT AND
BULL TROUT. LOWER CLARK FORK RIVER DRAINAGE, MONTANA.
TRIBUTARY SURVEY, 1992-1994.

* Enzymes and loci examined in the electrophoretic
analysis of westslope cutthroat trout.

* Diagnostic loci between westslope and Yellowstone
cutthroat trout and westslope cutthroat and rainbow
trout.

* Enzymes and loci examined in the electrophoretic
analysis of bull trout.



Table A-1. Enzymes and loci examined in the electrophoretic analysis of westslope cutthroat trout (Sage 1993)
Lower Clark Fork River drainage, Montana. Tributary Survey, 1992-1994.

Enzyme Loci Tissue
Adenylate kinase AK-1*, AK-2* Muscle
Alcohol dehydrogenase AHD* Liver
Aspartate aminotransferase SAAT-1%, sSAAT-2* Liver

SAAT-3 4% Muscle
Creatine kinase CK-Al*, CK-A2* Muscle
CK-B*, CK-C1*, CK-C2* Eye
Dipeptidase PEPA-1*, PEPA-2* Eye
Glucose-6-phosphate isomerase GPI-A*, GPI-B1*, GPI-B2* Muscle
Glyceraldehyde-3-phosphate GAPDH-3*, GAPDH-4* Eye
dehydrogenase
Glycerol-3-phosphate G3PDH-1%, G3PDH-2* Liver
dehydrogenase
Isocitrate dehydrogenase miDHP-1*, mIDHP-2* Muscle
sIDHP-1*, sIDHP-2* Eye
L-Iditol dehydrogenase IDDH* Liver
L-Lactate dehydrogenase LDH-Al*, LDH-A2* Mauscle
LDH-B1*, LDH-B2*, LDH-C* Eye
Malate dehydrogenase sMDH-A1, 2% Liver
sMDH-B1, 2* Muscle
Malic enzyme mMEP-1*, mMEP-2*, sMEP-1* Muscle
sMEP-2* Liver
Phophoglucomutase PGM-1*, PGM-2* Mauscle
Phosphogluconate dehydrogenase PGDH* Muscle
Superoxide dismutase sSOD-1* Liver
Tripeptide aminopeptidase PEPB* Eye |
Xanthine dehydrogenase-like XDH/* Liver
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Table A-2. Diagnostic loci between westslope and Yellowstone cutthroat trout and between westslope
cutthroat and rainbow trout (Sage 1993).

Characteristic alleles Characteristic alleles
Locus Westslope Yellowstone Locus Westslope Rainbow
SAAT-1* 200 165 SAAT-1* 200 100
250 250
CK-C1* 100 38 CK-A2* 84 100
38
GPI-A* 92 100 GPI-A* 92 100
100 100
IDDH* 40 100 IDDH* 40 100
100 100 200
40
mIDHP-1* 100 -75 sIDHP-1, 2* 86 100
114 114
100 71
71 40
40
20
sIDHP-1* 86 71 mMEP-1* 88 null
114
71
mMEP-1* 88 null
SMEP-1* 100 90
sMEP-2* 100 110
PEPA-1* 100 101
PEPB* 100 null
PGM-1# 100 null
110
null ,

When more than one allele exists at a locus within a taxon the most common allele is listed first.
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Table A-3. Enzymes and loci examined in the electrophoretic analysis of bull trout (Leary 1994). Lower Clark Fork River

drainage, Montana. Tributary survey, 1992-1994.

Enzyme Loci Tissue
Adenylate kinase AK-1* AK-2* Muscle
Alcohol dehydrogenase ADH* Liver
Aspartate aminotransferase SAAT-1*, sAAT-2* Liver
SAAT-3, 4% Muscle
Creatine kinase CK-Al*, CK-A2* Muscle
CK-B*. Eye
Dipeptidase PEPA* Eye
Fumarate hydratase FH-1* FH-2* Liver
Glucose-6-phosphate isomerase GPI-A* Eye
GPI-B1*, GPI-B2* Muscle
Glyceraldehyde-3-phosphate dehydrogenase GAPDH-3, 4* Eye
Glycerol-3-phosphate dehydrogenase G3PDH-1* Liver
N-acetyl-beta-glucosaminidase bGLUA* Liver
Iditol dehydrgenase IDDH* Liver
Isocitrate dehydrgenase mIDHP-1*, mIDHP-2* Muscle
sIDHP-1*, sIDHP-2* Eye
Lactate dehydrgenase LDH-A1*, LDH-A2* Muscle
LDH-B1*, LDH-B2*, LDH-C* Eye
Malate dehydrogenase sMDH-AL, 2* Liver
sMDH-B1, 2* Muscle
Malic acid mMEP-1*, mMEP-2* Muscle
sMEP-1%, sMEP-2* Liver
Phosphogluconate dehydrogenase PGDH* Muscle
Phosphoglucomutase PGM-1*, PGM-2* Muscle
Pyruvate kinase PK-3*, PK-4* Eye
Superoxide dismutase sSOD-1* Liver
Tripeptide aminopeptidase PEPB* Eye
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Figure B-212. Percent substrate composition by stream reach. Rock Creek, Montana.
Tributary survey, 1992-1994.



‘afeureIp I9ATY Y10 MI[D) J9MO] pue Y1) Yooy ‘uomisodwod 91ensqns Wud1dd “¢17-4 2IndLg

"$661-7661 ‘AoaIns Areingll], "euLIUOIN

au401 @
oSl

MOOHMmE  H3aincg 319800

3ZIS 31vHisans

J|and  13AVHD 13AVHD-d  LTS/ONS

- O}

- 02

N
»

0e

AN3OH3d

B-214



'BUBIUOIA 921D YO0y "(OBal WIEANs AQ (WIW G¢'9>) SAUl 90BJINS JUNDISG ‘7~ am3ig

P661-7661 ‘AdaIns Aremnquy,

(AN

HOV34

oe

AN3JH3d

B-215



Y661-C661
‘KoAins AIeInqii], “BUBIUOIA ‘ooID) YO0y 'yorai wreans £q ‘(L)

oan puefdn pue (1¥) 9on werredu (S) quiys puejdn (Sy) qruys uerredu

“(4D) sqioy/sseid ‘(YS) ysniyedpaes ‘1oA09 Jueq weans uonisodwod JudId ¢[z-g 3]

NOILYOIJISSY1D HIAOD MNvE

t

n 14 n sy H
n nN
w
' =y
n 4
(a1 [#)] (o)}

vHOVIH B ok
eHOva W
ZHOVIY M -
tHOVaH W =

@ “

H

- 01

0c

AIN304d3d

B-216



7661-T661 ‘AoAIns Ateinquy, “eueluoly “¥oo1D) %00y (1N)
sam puepdn pue ‘(1y) 220 uerredu «(S) quuys puerdn ‘(S¥y) qnuys uerredu
‘(dD) sqIoy/sse1d (¥S) ysni/a8pas ‘19400 Jueq wearns uonisodwood Juadred “9yz-g 9Insig

NOILVOIJISSVTO HIAOD MNVE

in 14 S Sd = J) HS

ad401 B
H N

oy

AN3IOH3d

B-217



Y661-2661 ‘AoaIns
Areinquy, "BUBJUOIA Y1) YO0y 'YoreI weans Aq J9A0D Yueq pateIddan Jueoled LI7-g 9Indig

HOV3Y

LN3OH3d

09

B-218



Y661-2661
‘Koatns Areynqiiy, “eueluoly Yea1D) ooy ‘yidusy ui ui (e> SHqop Apoom a81e] 'g17-d 2Ingi]

HOV3Y

W g0l / H39WNN

B-219



4

P661-C661
‘KoaIns AIeInqil], "BURIUOIN “Y921D) Yooy "ISUS] Ul W ()’ ¢< SHQap Apoom 81w “617-g 231y

HOV3d

A

w 001 / HIGWNN

B-220



P661-7661
‘AoAIns Areinquiy, ‘eurjuopy §9a1D ¥00y ‘suonegaidde suqop Apoom dB1eT 'ggz-g 2Indig

HOv3d

80

W o0t / H3gaWnNN

B-221



P661-7661
‘foAIns AIeIngui], "BUBIUOA “YOoI) YOOy SPEM JOOI ‘S11Gap Apoom 331 "[7Z-€ 2103

HOV3d

w ool / HIINNN

B-222



"P661-7661 ‘AoAins Areinqui], ‘euejuopy ‘sSeureip
TOATY HI0 JIB[D ToMO] PUe J331D) 300y "UONBOIISSE]O £q SLIGOp Apoom 981e] '7zz-g emsig

NOILVOIJISSYT10

SQYM-100H S3LVYO3HOLY woe < woe>

ad401 B
el

14

w ool / HIgGNNN

B-223



Y661-7661 ‘Aoams Arengii], “BURJUOIA] ‘31D Y00y
JopIo orouoxe) Aq uonendod 9)LIGNIGAUT AMYIUAQ UONISOdWOD JUAIRY "¢7T-4 2MNST]

H3aado

YHILdOHIWIHII VH3Ld003d  VHILdOHOIHL vd31did YH3LdoT100

- 0¢

- Op

- 09

08

JN30Had

B-224



V661-7661 ‘Aeains Arnqry,
"BUBIUOIA 921D YO0y "Yoral Wwieans £q SII}ISUSp SIRIQAIPAUL OIPURY 7T~ 2Ind1g

HOv34
14 € 4
- 0
- 00}
- 00C
- 00€
)
a1
r - 00
- o
)
rn
- 009

AN3OH3d

B-225



P661-7661 ‘Aoalns Aremqir],
"RURJUOIA] ‘Y99I YO0y ‘Yoral Weans Aq SSoUYOL sar0ads 01eIqalIoAul JIIudy "G77-¢ 21031y

HOvV3d
4 € 4
Y
- Ol
- 0¢
og

§3103dS 40 HIGWNNN

B-226



"v661-7661 ‘Aasins Kremquy,
"BUBJUOIA] “Y93ID) Y00y ‘yoear weans £q (1(1S) Ansxoatp soroods SeIqaraAul dIpuayg 977~ s

HOv3d
14 € 4
- 00
-0}
- 0¢

N -
o ©
o ©
Y ~

3V
w
©
L

-0¢

XAANI ALISHIAIQ STI103dS

B-227



P661-7661
‘Kaains AIejnqil], ‘euejuoy ‘dfeureIp IoATy Y104 yIe[D Iomof pue

§0I0) 00y INOT) JOOIq PUE ‘UMOIG ‘[[Nq JLOIYNND JO SINISUIP pajewisy “L7T-g AIn31]

$3103dS
1
MO0k NMOE Ting 1VOHHLLND
. 7 - 000
- 020
QU401 B8 - 0p'0
H N

-09°0
o o080

~

/—

N

AN304Had

B-228



$661-7661 ‘Aoains
Arenquiy, “euejuopy ‘a3eureIp ISATY IO FIB[D) I9MO] pue Y2I1D) YO0y
N0} yeoIyynd 10y 93 je YI3us] parenoped joeq pue psjdures ysiy Jo I9qUINN] "877-9 2In31g

' 3oV

0
00}
au407 B
H N
002
00€

B-229

(ww) HIONTT




"P661-7661 ‘Aoains
Arenqui], ‘BUBJUOIA] ‘@eureIp IOATY NI JIB[D JOMO[ puk Y1) Jo0y
“nox [nq oy a8e 1e Y3u pare[nofed yorq pue pajdures ysiy jo oqunN ‘677-4 I3

' ER)

00t

au01 B8
H N

002

00€

B-230

(ww) HIDNIT




"$661-7661 ‘Aoams

ATeingiiy, "BUBIUOLN ‘0FBUIRIp JOATY IO YIe[D) I10MO[ PUR }221D) o0y

Inon jooiq Ioy 93¢ je Yy3us] pare[nofed Jyorq pue pordures gsij Jo equinN ‘Qgg-g 2Indig

Q4401 B2
H N

3OV

0ot

I

00¢

00e

(ww) H1ONIT

B-231



V661-C661 ‘KaaIns %HSSD%C.. "BURUOIA ‘H31D) N0y HI10J I1SOM

‘yorar wreans £q sad£) jenqey (JOd) 100d 1900d pue ‘(YOH) S us1pesd

g3y “(YO7) apJu Jusipead mof ‘unt {(1D) 2piS ‘Jood jo uonsodwod Juad1ed 1¢7-g 231

geHOVad W
ZHOVaH BA
FHOVAHY W

L 3dAl 1vligVH

SvO dOd HOH HO1 NN ao 004

A

- Ol
|ON
- 0F
- OV

- 05

09

IN3IOHAd

B-232



Y661-7661 ‘AoaIns Arenquiy,
"BUBJUOIA] ‘OFRUIRID JOATY IO SB[ JoMO[ pue Yaa1D) YO0y JI0] 1SOM

'sad£) Jenqey (SyD) apeoseo pue (dOd) 100d 193100d ‘(YOH) apyix JudipeId

431y ‘(4OT) 9pI JuLrperIS Mo] ‘uni (@) =pn3 ‘food jo uonisoduios yusoreyg "T€T-9 N3

3dAl 1V1IgVH

Svo dOd HOH = 9] N ae 100d

|07 B4
odim

0s

AN3OH3d

B-233



"BUBJUOTA N[Q9ID) Y00y Y10 1S9 'Uoeal wieans Aq uonisoduiod 21ensqns JudIed "¢e7-d 2181

“$661-7661 ‘Aoains Arenqui],

geHovIH B
ZHOVAHY HE
tHOVIH B

3ZIS 31vdlisans

YOOHd33 HIAN0d J1\E00  FmEnd THAVHD  T3AVHD-d  LIS/ANS

ve

N
[}

- Ot

- 02

0e

AIN3Od3d

B-234



Y661-7661 ‘Aoains Areinquy, “euejuojy ‘oSeurerp 1oary
O] HTELD 190 PUE JIAXT JOOY 10 1S9A "uonIsodwiod ajensqns W01y "pez-a amgig

3Zis 31vdlisans

1
A0HEE W00 F|E00  TEEANH TIAVHO  13AVHD-d  LIS/ONS

ad401 B
HM B

ANIOH3d

0c

N N
[&)] [&)]

0g

B-235



"b661-7661 ‘Aanins Areinquiy,
"BUBJUOJ] “YO2I)) YOO IO 1594\ 'Yoral weans Aq (Urr G¢'9>) Saulj S0BLINS U] "CeT-d a3

HOV3d
€ 4 I

- 0

- Ol

- 0¢

-

- 0F
oY

1N30H3d

B-236



Y661-7661
‘AoaIns Areingli], "BUBRJUOIA “Yo3ID) }OOy Y10 1S9 gorar wreans £q ‘(1)

9an pueydn pue ‘(1,y) 9on uerredu {(Sn)) qniys puerda {($y) quiys uernredi
‘(4D) sqioy/sserd ‘(YS) ysniya3pas ‘10400 yueq wieans uonisodwiod Juadidd ‘9¢z-g sinSrg

NOILLVYJIdISSVTD HIAOD MNvVE

EHOVIH W
ZHOVAIH &
FHOVaEY W

1N30H3d

08

B-237



"Y661-7661 ‘AoaIns Areinqri], “euelUOA ‘991D Yooy 104 1s9M (L)
son puepdn pue (1¥) 9on uewredu ((gn) quiys puerdn «(Sy) quuys uetredi
“(40O) sqIoy/sseId ‘(YS) ysni/a3pas 190D Yueq weans uonisodwod JudId Le7-g SIS

NOILYOI4ISSVTO HIAOD MNvE

Q401 B8
o W

IN3OH3d

B-238



Y661-7661 ‘Aoarns Arenqiig,
"BUBJUOIA] 321D YO0y }IO 1S0A) "Yoral weans £q I19A00 yueq pajejedon Jue0I8d "8¢7-g 21y

HOV3Y

- Ov

- 09

- 08

- 001

ozt

AINZOH3Ad

B-239



"$661-7661 ‘Aoalns Arejngu,
“BUBJUOTA] “9910) YOO IO 1SOM "YISuay ur ur ¢'¢> suqap Apoom 31e] “6¢7-d 2031

HOV3H

- 01

-
N
[{e]

0¢

Ww ool / HILWNN

B-240



‘Y661-7661 ‘Aoalns Areynquip,
"BUBUOIN] YOID) YO0 10 189 "ISUS] Ul W ()’ ¢< STIGap poom a81e Opz-g om3ig

HOv3d

- 0

- Ol

ct

W ool / H3aWNN

B-241



'Y661-7661 ‘Aoains Arejnqui],
"BUBIUOJA] ‘9010 Y00y Yo 1A ‘suonedaidde suqop Apoom 9810 [H-g 21031

HOvV3Hd
€ 4 4
- 00
- S0
-0’

gl

w ool / H3gGNNN

B-242



Y661-7661 ‘Aoains Areinquig,
"BUBJUOIA] “Y391)) OOy HI0] ISOM 'SPem J00I ‘SLIGp Apoom o318 ‘7p7-g a3

HOV3d
€ 4 }
~ 00
-0
-0'¢

- 0'€

w ool / H3dWNN

B-243



Y661-2661 ‘Aoalns A1eingqui], ‘BuLjUON ‘0SeureIp ISATY Y10
FIB[D) IOMO] pUe 991D 00y IO 1SOA "UOTIRDIJISSB[O AqQ S1IGap Apoom 2818 "¢pZ-g dIndi]

NOILYOIHISSY1D
1]
SAYM-100H $3LYHIHDOY woe< wog >
_ - 0
- 2
L
77 »
au401 B
oHM B
- 8
- 01
- L 21
.ﬁb -
i

w004 / HIENNN

B-244



P661-C661 ‘AoAIns AIRINGIL], "RUBIUOIN Y99I YOO IO
159M4 "Iopio drwouoxe) £q uonerndod Sjeigarrsaur onyiuaq uonsodwios eI p7-g a3

daagyo

Vdildid  VH3LdOHIWIHI VHALdOOITd  WHILJOHOML  VHALJOTION

"

- 02

VA

- OF

- 09

- 08

oot

AN30H3d

B-245



Y661-7661
‘foAIns ATeingii], “euruo ‘9SeureIp I9ATY IO NIB[D IoMO[ pue Y1)

Y00y NI0J 1S9A\ INOI) JOOIq PUE ‘UMOIQ ‘[[Nq ‘JBOIYIIND JO SINISUAD PAIRWINSH Gp7-¢ ITL]

$3103dS

Ting 1VOHHLIND

-0'0

- 10

e
o
©
N

20

ad401 @ - €0
o

€6¢°0

- 70

- G0

N
i
®
N

- 90

L0

w/Hsid

B-246



YRAID FO0Y 104 1S9M IN0T JEOIYNND J0J uonnqusip Kousnbary YISueT ‘9pz-g gy

Y661 - 7661 ‘AoAIns Areingui], "euejuopy

(ww) HEONTT

S61
061
[ g8l
[ 081
[ szt
[ 01
[ Go1
091
SS1
[ 051
[ Sv1
orlL
sel
ot
szt
ozl
SttL
oLt
S0l
001
S6
06
S8
08
Sz
0L
S9
09
Sg
0§
St

~ W 002

HSId 40 H3gGWNN

B-247



‘b661 - 2661 ‘AaaIns Arejnqii], “BUBJUOIA
991D Y00y Y104 1S9A\ "Inom [[ug J0F uonnquusip Aousnboiy |3uo LH7-g 23Ny

|
(ww) HIHDNIAT
ZLLLLLLLLLLLLLLLLLLLL
06688/_/_99997VESZ—GLLOOGGQB/_/_QQQQ.V
OO BNONOUMNODULOUNMOUMOULWODULOUMOULOUMOOLULO OO
A....n )
- 2
)
- ¢
- 9
|
8

HSId 40 HIFGNNN

B-248



"Y661-7661 ‘AoaIns Arenqui], “euvjuopy “¥oa1) duremsg
"yoear weans Aq sad4j 1eiqey (JOd) 10od 19300d pue ‘(YOH) 2[jJi1 jusipeIsd
Y31y ‘(YO i warped mof ‘uni {(q1H) 9p13 qood jo uonisodurod JuadIad “8p7-d 2In31

3dAL 1VligVH

SV0 dod HOH Ho1 N ap  100d

BN
RN

£ RN

L 02
N
()
aaNignoo g
EHOVIY B
ZHOVIH B - o
LHOVIH W
- 09

[)]
o

08

INIOHId

B-249



Y661-7661 ‘Aoalns
Areinquj, "euejuoly ‘ofeurelp IoAry Y104 jIe[D Iamo] pue }aa1) durems

‘sad£1 1e11qRY (SYD) 9prosed pue ‘((JOd) [0od 19x00d ‘(YOH) 13311 1uatpeId

Y31y ‘(YO a1 warpers mof ‘unt (D) 9py3 ‘jood Jo uonisodwod Jua0Idd “6HZ-d I3

3dAl LVLigVH

SvO dOd HOH 91 N ap 00d

Q4401 &
x N

oy

IN3OH3Id

B-250



"P661-7661 ‘AdAIns Areinguy,
RUBIOI Y991D) dwemg "yoear weans £q uonisoduiod 9jensqns JuoIdg 0Sz-g amgiyg

3ZIS 31vHlisans

A0 HIAN0E  IWECO TWEANH  TIAVHD  TIAVHO-d  L1S/ONS

- O
s
EHOVIH W
ZHOVIY B o
LHOVIH W L 0z
© W
ow

oy

AINIOH3d

B-251



"$661-7661 ‘AoaIns Arenquiy, "euBlUON
‘o3eUrRIp I9ARY IO YIe[) Jomo] pue yoa1) duremg ‘uonisodwoo ajensqns JuadIdd “[S7-g 231

3ZIS JLvHisans

1

YOUM@EE H3AN08 319800 Fwand  TIAVHD  13AVHOD-d  L1S/ONS

]

ay401 B
OSh |

9¢
9¢

8¢
1

0¢

B-252

ANIJH3d




"Y661-7661 ‘AoAlns Arenqui],
"BURJUOIA Yoa1) dwemg -yorol wealns Aq (ww ¢g'g>) SoulJ 90BLINS JUSDIdd "7ST-d 2InS1g

HOvV3d

0¢

IN30H3d

B-253



"b661-7661 ‘Aoains Areinquy, "eUeIUOI Yoa1) dulems "[oear weans Aq ‘(LN)

o013 puedn pue ‘(1) 9on werredu (sn) qriys puerdn (S¥) quiys verredu
{(4D) sqioy/sse1d ‘(YS) Ysni/a3pas I19A0J Jueq wWeans uonisodwrod JusdIed "€67-4 om3iyg

NOILLYOI4ISSVT10 H3IA0D MNVE

in 14 SN SH H HS

eHOVIH W
ZHOVAH Ed
LHOVEH W

IN3OH3d

B-254



"Y661-7661 ‘Aoams Aremnquy, euejuopy “yeo1) duremg (1L
oon puepdn pue ‘(1y) son uerredu () quuys puerdn «($¥) quuys uenedu
‘(dD) sqroy/sse1d ‘(gS) ysni/a8pas 19402 Jueq weons uonrsoduwiod Jud0I8g “yS7-g 2Indig

NOILYOIJISSV10D HIAOD HNvE

1n 14 sn Sd H HS

au401 B
x N

oy

AINZOH3d

B-255



"Y661-2661 ‘Aoains
Arnquy, “euejuoly ‘yoorD durems ‘yoral wieans AqQ I9A00 queq paje1dadon JUdIdd 'GS7-g 2In3i

HOVv3d
€ G L
- 0
- 0¢
- OF
i 09
- 08
~ 004

AN30H3d

B-256



Y661-2661
‘Koans Areynquiy, euejuoly Year) dwemg -yiSuay urw (' ¢> suqap Apoom a81e] ‘9gz-g oy

HOv3d
13 4 b
- 00
-0t
- 02
- 0'E
-0'p

w ool / H3gnnN

B-257



‘KoaIns Arenqui, “eurIuopy “yoor) dwemg ‘SUST ul W ('g< sHGap Apoom odIeT LGT-4 a3

Y661-C661

3

—

HOv3d

- 00

-3¢0

-0

- 90

- 80

-0}

-t

-y

Ww 00l / HIENNN

B-258



Y661-7661
‘Aoains Areynqri], “eueiuoly ‘¥oo1) duremg suonegdordde suqep Apoom 981 'gcz-g 23

HOv3d

- 00

90

W 00t / H3IGNNN

B-259



‘foaIns AreInqui], “euRUOIN ‘Yoor) duremg "spem 1001 ‘stiqap Apoom 981e] “6G7-€ 21031

P661-2661

HOV3d

1°0

00

€0

- ¥°0

S0

w 0L / H3gNNN

B-260



"Y661-7661 ‘Aoains Areinqui], ‘euejuoly ‘oSeureip
TOATY 10 JIe[D) Tomo] pue Yaa1) duremg -uoneolisse[o Aq suqap Apoom oS1e| ‘097-4 21n31g

NOILVOIJISSV1D

¥

SQYM-LOOH S3LYOIHOOY wog< wog >
. , . - 0
- 2
- v
L 9
ay{400 B8
oS | !
- 8
- 01
- x4}
w
vi

W got / H3aWNN

B-261



"P661-7661 ‘AoAIns AIeInqii], "BUBUOIA YoaI)
duemg 'yoeoar wieons Aq (urwu g g>) soury juadrad ofdwes 2100 [IONOIN “[97-¢ 21314

HOV3Y
€ I i
-0
- Ol
- 0C
- 0¢
- Ov

1N3OH3d

B-262



66 1-2661 ‘AoaIns Areinquiy, “eueuopy ‘Yoo1) durems -yoear
wieans £q 100} [[nq PUE JROIYNNO 10J SOUITIOUIS 0} [BATAINS OAIqUID U1 797~ SIS

HOV3H

N &
oM N

0S

IN3OH3d

B-263



"P661-7661 ‘AoAIns ATejnqil], ‘BUBIUOIA No0ID
duremg “1opi1o orwouoxe; £q uonendod SyeIqalIOAUl J1IuSq uonisoduwod JuedIdd "€97-g sy

H3aQdo

1

Yd3ldOdINaHdI  WH3LdId YH31dOHOIHL  WVH3LMOFI00  YHILd0OdWd

ANIOH3d

B-264



1661-7661 ‘AdaIns Aremnqriy,
BUBJUOIN “Yoo1) dileMS "YoraI WeIns AQ SONISUIP JRIqOMIAUL OIIUAY $97-§ angig

HOV3Y

~
N
N

- 000t

—h
~
@
(o2}

—- 0002

Syl f HIFNNN

B-265



Y661-7661 ‘Aeatns Arenquiy,
“BURUO ‘Yoa1D) duremg 'yoror ureans £q sSoUYOLI $310ads 91eI1GRMISAUL JIYIUSY 69T~ 13T

HOv3d

- Ol

- 0¢

0e

$3103dS 40 HITGNNN

B-266



"P661-T661 ‘AoaIns AreInguil euvjuO
Yoar) duremg -yoear wreans £q ([(IS) ANSISAIP so1oads vprIgauoAul o1IUeyg '997-¢ ngrg

' HOV3Y
g Z 1
- O
=
- - 2
0]
& o
—/U -
5
~
N
£

X3ANI ALISH3AIQ S3103dS

B-267



Y661-C661

‘Koalns A1eInqui], ‘BUBIUON ‘@BUreIp IDATY J104 JIB[) I9MO[ Puk Y1)

dwremg -InoO1 J0OIG puk ‘UMOIQ ‘[[0iq ‘JBOTYNND JO SINISUIP pajeulnlsy °/97-d 31

ad401 B
x N

$3103dS

%00Hd NMOHA Ting 1VOHHLLND

o
~
N
(o)]

- 00

- 20

- 7°0

- 90

- 80

w /HSId

B-268



"$661-7661 ‘AoaIns
Arenquy, ‘eueluop ‘oFeureIp I9ATY Y10 YIv[) Jomof pue yaa1) duremg
N0 Jeorynd 10y 93¢ je YI3us| pajenofed yoeq pue pojdures sty Jo JoquinN ‘g97-g 21n3r

1 3oV

00l

661 V

ads01 B
O |

002

0oe

(ww) HIDNIT

B-269



"$661-7661 ‘AoAIns
AreInquy, "eUBJUOIA ‘9FBUIRIP IIATY NIO4 YIB[D) IJomo] pue yaa1) durems
o1 umolIq Joj o3e e y)3us] pere[nofed yoeq pue pojdures ysij Jo quInN 697-¢g 231

1 40V

- 0
- 001
- 002
ad401 E
S R i

- 00E
- 00

00S

(ww) H1ONIT

B-270



¥661-7661 ‘AoaIns
Areinqui], "eueUOIA ‘0FRUIRID ISALY YIO. e[ JomO] pue yaa1) durems

In01 j001q 10§ o3¢ Je YYBud| pare[nofes yoeq pue pardures ysiy Jo xequinN “0Lz-g 2mSig

_ Aoy

au071 B3
s N

00€

B-271

(ww) HIONTT




"7661-7661 ‘AaAIns A1eIngli], "BUBIUOIA ‘YI9ID) USRI
‘gorar weans £q sad£ 1enqey (JOd) 1ood 193o0d pue ‘(YOHH) S[jJu jusrpesd
Y31y ‘(YO oy Juarpesd mof ‘uni ‘(q1O) ap13 ‘jood jo uonisodurod wsd1Rg [,7-€ 2In3L]

ddAl 1V1IHVH

SvO dOd HoH HO1 N an 100d

aanNegnod W
ZHOVIH ©&
LHOV3Y

AN3OH3d

B-272



Y661-7661

‘AAIns Areinquy, eueIUOIA ‘0FeureIp JISARY Y0 e[ JOMO[ pue 91D UILICIA]

'sad4y jeqey (SyD) apeosed pue (Jod) [ood 19300d ‘(YOH) J[JJuI JuaIpeId
YSTY ‘(JOT) SpI JuatpeId mof ‘unt (10) 9pys ‘food jo uonisodwos W20Ig 7L7-g 2ndig

AdAL LViigvH

SVO dOd HOH HO1 N ano 100d

ad#01 &
oN W

IN3O0H3d

B-273



P661-7661 ‘AoaIns AreInquy,
“RURIUOJA] ‘Y99ID) USHRIAl "yoeol wreans Aq uonisoduwiod 91ensqns juadidd ‘¢Lg-g 2131

3ZIS 31vH1sans

YOOHQ3e HIaWN08  31\E00  JEANd TBAWHD  13AVHDd  L1S/ONS

- 0
- 0l
ZHOVIH &
LHOVIH
- 02
n - 0€
©

INZOH3d

B-274



"7661-7661 ‘AaAIns Areinquiy, “euejuo
‘d3rureIp 19ATy 10, Ye[D Tomo] pue joa1) udlrely uonisodurod 9jensqns Jua0Iog "v17-d 21031

3ZIS 31lvdlsans

A0HAEE  H30IN0d 19800 J19End THAYHD  TAAVHOD-d  L1S/ONS

-0
- 01
m
ads01 & m
N R m
-
- 0¢
N N
(o] DN
L

0g

B-275



Y661-7661 ‘AoaIns ATenqri], "BURIUOIA YoID UATRI “(1N)
on puejdn pue ‘(L¥) 9on uetredu (S0) qnuys puejdn (§) quiys uetredu
“(4D) sqIol/sseid ‘(YS) ysni/a3pas ‘10409 Yueq urearns uonisodwod Jusored G/ z-g 2Mm3K

NOILVIIJISSVTO H3AOD ANVE

n 14 SN SH H S

ZHOVIH H&
LHOV3H B

ov

AIN30H3d

B-276



7661-7661 ‘Aoamms Lreinquy,
"BUBJUOIN ‘9TeureIp JOARY Y104 JIe[D) J9MO[ PUE JoaI,) udreiN (LN)
9om puerdn pue (1Y) 9on uerredu () qnuys pueidn «(S¥) quuys verredu

‘(D) sqroy/sseig ‘(YS) ysni/adpas “1oa0d yueq wreans uonrsodwoo 1uedreg 9/ 7-¢g 21

NOILVDIJISSVT0 HIAOD MNVE

1n 14 SN Sd H

ad-on B3
N N

0§

AIN3OH3d

B-277



"b661-7661 ‘KoAIns AIenqil], “BUBIUOIN ‘9eUTeIp JOARY Y104
YIe[D) JOMO] PUE Y931 USMBIA WSJSUIR] "UOTEOTJISSRIO Aq SLIQIp Apoom 931e °/L7-€ 2131

NOILYJHISSVTD

Savm-100d S3LVOTHOOY woeg< woe>

au-01 B
on M

B-278

w o0}/ H3GNNN




Y661-7661 ‘AoaIns Arenqu], “BUBIUOIN Y1)
USHEJAl "Iop10 orwouoxe) Aq uone[ndod S1eIqaraAur o1yIuaq uonisoduros Jusotsq "8L7-€ 2181

H3ado

Vd31dOH3INTHdI YH3Ld00Id  YHILHOHOML Yd3idia YHaLd0F100

- 02

- OF

- 09

08

AN30H3d

B-279



Y661-T661
‘KoaIns A1ejnqri], "BUBUOIA ‘9SBUTRIp JOALY JI0 JIB[D J9MO] pue }331D)

UQLIBJA] ‘INOI) JOOIQ PUE ‘UMOIq ‘[[Nq ‘TeOIYIIND JO SINISUIP pajewnsy ‘6/7-d I3y

$3103dS

1ooud NMOUE Tind J1VOHHLLND
' - 00

- 10

- 20

au401 B
N B

- €0

- 70

- G0

©
»
w
'

c0S°0

90

B-280

w / HSId




661-C661 ‘Aoamns
Arelnquy, ‘euejuO ‘oFeureIp JoATy 310 JI[D) I9MO] pUR Y1) USLIRIA]
N0} Je0IgNNo 103 93¢ Je YIZus] pare[nofes yoeq pue pafdwes ysy jo raqunN “08z-g 2In31

' Jov

ad401 B8
onN W

0og

B-281

(ww) H1ONI




Y661-7661 ‘Aoains
AIeinqii], "euBjUOJA ‘9SRUIRID JOATY HIO HIe[D J9MO] Pue Y331 UL

o1 umolq 1oy 25e 18 [3us| pare[nofed yoeq pue pajdures ysy jo qunN ‘18Z-¢ N3]

! 39V

a44oT &
oN N

00¢

00t

ooy

009

(ww) HIDNIT

B-282



7661-T661 ‘Aoains
ATeInqIiy, ‘BURIUOIN ‘aSeuTeIp I9ATY SHO NIe[) JoMO] pue Y93I1)) USMIBIA
“Inom joo1q oy o3e ¢ YI3us| parefnofes yoeq pue pojdures Usij Jo roqunN ‘787-¢g 2131

' oV

ad401 @
nW

00

B-283

(ww) HIONIT




Y661-7661 ‘AoAIns Arenqui],

“RURIUOJ “OFeurelp I0ARY IO JIB[D JOMO] pue Y31)) UAMBIA youeld YLION

‘sad A1 yeriqey (SYD) apeosed pue ‘(dod) [ood 19x00d ‘(YOH) 23 1us1pesd
g3y “(YO7) dpyu yuarperd mof ‘uni {(qIO) 2p13 ‘Jood jo uonisodwod oIz ¢gZ-g M3

3dAL LV1IEVH

SvO dOd HOH =32} N am» 7100d

ad401 &
ONEN IR

LIN3OH3d

B-284



"Y661-T661 ‘Aoalns AreIngli], “euLUOIAl ‘9FeUIRIP IOATY Y10
ATE[D JoMO[ pue J33ID USNEIA youelq YuoN uonisodwod oyensqns juadisd “Hgg-g 2Insig

JZIS 31vdlisans

X0Hd38  H3qN08  I1@E00  IWAH THAVHD  T3AVHOd  LIS/ONS

ay401 B4
onaN 1

oy

1N304H3d

B-285



V661-7661
‘AoaIns Areinqui], "BUBUON ‘Yoo1)) udlIey youerg YyruoN “(LN)
oon puepdn pue (1,y) 2on uenredu ‘(Sn) qniys puerdn (YY) quiys uerred

“JD) $qloJ/sseid ‘(YS) yst/adpas ‘19A09 Jueq Weals uonisodwod jJuadIdd '$87-g 231

NOLLVDIHISSVTO HIaAOD XNVE

1n 14 sn Sy H

Q4401 &
onaNn W

oy

AIN3Od3d

B-286



"Y661-7661 ‘Aoains Areinqui], ‘euejuoy ‘aSeureip IOATY Y10
B[O 19MO] PUE Yoo USLIBN YoURIg YHON UONBINISSR[D AQ S1Iqop Apoom o81e] '987-¢ a3

1 NOILYIIdISSYT0

Savm-Lood S3LVOIHOOY woeg< woe>

ad+01 B
ONaN I

ZV1VA dMm1, woi ejeq

B-287

W ool / H3GNNN




Y661-2661
‘Koarns Areingri], ‘BUBIUOIA ‘OFRUTRIP ISATY NIO YIB[D) JomMO[ PUB Y3210 USMe

youeIdg YHON N0} JOOIq pUB ‘UMOI] ‘[[NG JOIYNND JO SIANISUSP PALWNSH /87-f 1]

$3103dS

Ting 1VOHHLIND

(=]
(=4
o2}
w

€6c'0

add01 &
ownaN W

e
©
&

w / Hsid

B-288



Y661-7661 ‘Aoains Areinguiy,

"BUBJUOIA “§O3ID) USHBIA] Youelg YMON 'InoI) Jeorynnd Joj uonnquisip Aouanbary ySuary "887-d 231

' (ww) H1ONIT

- 01

cl

HSId 40 H3gGWNN

B-289



Y661-7661 ‘Aoams Areinquif,
"BURIUOIA] ‘9ZeUlRID IOATY Y10, YIe[D) JOMO] PUR J93I)) USRI Yourlg inog

'sadA4) 1e11qRY (SYD) 9peosed pue ‘(JOd) 100d 1e300d ‘(YOH) Syt Jusrpesd
Y31y ‘(YO s wustpeid mof ‘unt (q10) op13 ‘food jo uonrsodwrod oIy “68Z-g IS

3dAL LVLIGVH

SVO dOd HOH HO1 N an 100d

aud01 B4
onags W

IN30H3ad

B-290



"Y661-7661 ‘AoAIns AreInqgli], “eUBIUOIA] ‘0FeUIRIp ISATY IO
AIR[D ToMO] pue YaoI) UalIe[A Youelq YInog ‘uonisodwod 9jensqns juadiod ‘06z-g 2Indig

3ZIS 31vdlsans

1

A0Hdd  HITIN0E 31800 TEaNH TEAVHD T3AVHD-d  LIS/ANS

- 0
- 01
ad40n &
ongs B -
- 02
- ;
I
/—
0¢

1N3OH3d

B-291



Y661-7661 ‘AoAIns Areinquiy, "BUBRIUOIA “YO9I) USLEIA youelg yinos (10)
o1 puerdn pue (13) 9on uerredu {(s) quiys puerdn «(Sy) quiys uerredur
‘(dD) sqroj/sserd (JS) ysni/a8pas 10409 yueq ureans uonisodurod jusored [6z-g 2indig

NOILYIIdISSVT0 HIAOD MNVE

in 14 sn Sd H HS

ad401 B
ongs

AN3OH3d

B-292



"P661-T661 ‘AoAIns Areinqui], BuBIUOIA ‘OFeurelp JoATy IO
AIBD TOMO] PUR 331D USIBIA Yourlg YInog "uonedyIsse[d £q suqep Apoom o818 7gz-g 2Indig

NOLLYJIJISSYT1O
1
SAYM-100Y S3LYOIHODY woeg< woeg>
; 7 - - O
- 0l
Qu401 B - 0c
onas N
L
- 0E
w
S bov
]

w ool / H3IgWNN

B-293



Y661-7661
‘faaIns AIeInqui], "BUBIUOIA ‘OFeUIRIp JOATY IO JYIB[D) JOMO[ PUR Y9I USLIEIA]

youeIg INoS 'INOI J0O0Iq PUB ‘UMOI] ‘J[Nq ‘JROIYNIND JO SeNISUIp pajewnsy '¢67-g 2Indn

S3103dS

Tind 1VOHHLLND

o
(=]
©
N

o
N
©
w

ad401 &
ones W

w / Hsid

B-294



P661-7661 ‘AoAins Arenquiy,

"BUBIUON| 001 USLIBIA YOURIE (INOS "In0x} J20IYNND 0] uonnqrusip Aouanbaiy yiSuo| pez-q a3y

(ww) HIBNIT

A S O R S B R T T S G G G G G S G ST G G G G Gy
lrlr006688/_/_9999.7.78833LLOOGGBB/—/_QQC._C,_.V
90909090909090909090909090909OC..OC..OC,_

- 0

ot

HSI4 40 H3IgWNN

B-295



"b661-7661 ‘AoaIns Areinqli], BUBUOA YI3ID) SIARID
‘goeal weans Aq sadA1 1eiqey (dOd) 100d 10300d pue ‘(YOH) S1JH Justpeid
ySty ‘(YO1) spgu 1uerpeId mof ‘unt (D) 9pi3 ‘[ood Jo uonisoduwiod Jusdrd 'G6T-d N3N

3dAl LV1IgVH

SvO d0d HOH o1 N ao 100d

. - 0
% Z
2 %
\ \
Z %
m m - 02
. %7
N %
aaNgNoD E
gHOVIH H
ZHOV3IH B L o
FHOVIH M
- 09
[0}
[0)]
08

IN3OH3d

B-296



T661-7661 ‘Aoains

Arenquiy, euejuopy ‘ofeurelp 1oAY Y10 YIv]D) JOMO[ puE YooI)) S9ARID)

'sad 1 1e31qRy (SVD) 9peosed pue “(JOd) 100d 19x00d ‘(YOH) S[J3uI JuarpeId
ySTy ‘(YO7) o1 Juatperd mof ‘unt ‘(q0) 9py3 ‘food jo uonisodwioo U0IRJ '967-g 23]

ddAl 1V1igvH

SvO dOd HOH HI1 N an 1004

- 0
- Ol
4401 & - 02
® N
- 08
P - O
©

AN3IOHId

B-297



"Y661-7661 ‘Aoains Areingrij,
"RURIUOTA] “Y99I)) SoARID) ‘Yoral weans Aq uonisodurod 9)ensqns JuadIdd °L67-€ 9In31g

3ZIS 31vHlsans

Yooud3g N8 318800 F\ENH PAVHD 3AVHD-d  L1S/ONS

- 0
L O
eHOVIH I
ZHOVIH #&
LHOvad B - 0¢
L 0
w
N
oy

1NIOHAd

B-298



"P661-7661 ‘Aoains Areinqui], “euBjuoON

*93RUTRID JOATY Y10 YIB[D) J9MO[ PUE YOOI SoARID) UONISOdWod 21ensqns JUsdI0g §67-d aIngig

a4407 B
®» N

3ZIS 3ivdlsans

1

XO0d®E @08 318800 JIHENd TIAVHD 13AVHO-d LIS/ANS

- Ol

- 02

N
[}

- 08

82

AN=0H3d

B-299



"Y661-7661 ‘AoaIns Areingli], "euLJUON
Y90ID) SOARIL) "YOBAI Wedns AQ (W G¢'9>) SAUIJ 90BJINS JUIDId] “667-d 2InS1g

HOVad

- 0L

- 2l

1N30H3d

B-300



Y661-C661
Aonins Arejnquiy, "eURIUOIA “Yo0I)) SIARID “yoral weans £q ‘(L)

oom puerdn pue ‘(1y) 9on uetredus ‘() quiys puerdn «(Sy) quys uetiedu
‘(D) sqloy/sserd (YS) Ysni/o3pas ‘10400 Jueq weans uonisodwod W "00c-¢ am31g

NOILLVIIJISSV1O HIAO0D MNvE

1n 14 sn Sd H HS

EHOVIH W
ZHOV3Y B
LHOV3IH W

AIN3IOHId

B-301



Y661-7661 ‘AoaIns A1einqui], “euRJUO ‘Y931 soAeIn) (1)
oan puejdn pue ‘(1.¥) 29n uenredu ‘(§n) qniys puerdn ‘(YY) qniys verredir
‘(D) sqIo/ssei3 ‘(Y¥S) YSt/a3pas ‘I9A0D Nueq weans uonisodwod Juadied ‘[0¢-g 2indig

NOILVIIHISSVTO H3IAOD MNvd

in 14 SN Sd H HS

add01 @
» N

AINIOH3d

0§

B-302



"P661-7661 ‘Aoains
AIeInqui], "RUBJUOTA] “YOOI)) SOARID) ‘UOBAI WIEII)S Aq 19400 Yueq poleIagdos 1018 Z0E-9 3

HOv3d
€ 4 3

- 0

- 02

- O

- 09

- 08
001

IN3OH3d

B-303



Y661-7661
‘KaaIns Areinqli], ‘BUBJUOIA “YI2ID) soARID) "UISUQ[ ur w () ¢> SLqap Apoom a31e "¢c-g 2Indig

HOV3Y
€ 2 F

-0

I

Ly

s

I

.IS

. = !

(43

W ol / HIGWNN

B-304



661-7661
‘Aoarns Arenquiy, “BUBIUOIN Y99I soAeID) “()SUS] Ul W () g< SLIGIP Apoom a31e] “Hog-g 21

HOV3d
3 4 3
- 0
- ¢
- v
-9
- 8
- O

ct

W 0oL / H38INNN

B-305



1661-7661
‘KoaIns AIeInqii], ‘BUBJUOIN ‘Yoo1D) saaeln) ‘suone3ardde suqop Apoom o8re| ‘gog-g oIndig

HOvaY

- 00

-0

-0'c

w gol / H39NNN

B-306



P661-7661
‘AoAIns Arenqii], "BUBIUON “YO9ID SIABID ‘SPEm JOOI ‘SLIQAp Apoom 9818 ‘9¢-g 2Indig

HOv3d

w 00l / HIGNNN

B-307



"Y661-7661 ‘AoaIns Areinqui], ‘euejuojy ‘eSeurerp

TOATY Y10 }IB[D ISMO] PUB YI3I)) SIARID) "UONEIIJISSE[O Aq SLIGap Apoom 981e ‘/0¢-¢ 2InSi]

NOILVYIIJISSVTO

1

SAvM-100H S3LVOIHOOY woe<

au01 @
» N

woe>

14

W o0l / HIGNNN

B-308



"P661-7661 ‘Aoalns A1enqui], “eUBIUON
921D saaRID yoeal wreans Aq (wul ¢¢°9>) saury juaored opdures 100 [IONOIN "80¢-4 oIy

HOV3Y

04

AN3OH3d

B-309



"Y661-7661 ‘AoAIns ATeIngri], "BUBJUOIA ‘Yo9I)) SIARID) '[oRal
weans AqQ o1 [[ng pue 1eoIyNNd 10§ 9OUITIOWS 0] [BAIAINS OAIQUID JUAVIS] “60E-§ oINSy

HOvV3d

M B3
oM R

AN3IOH3d

B-310



Y661-T661 ‘Aoains AreInqui], "eUuRIUOIA] “YodI) SIARID)
"1opIo dtwouoxe) Aq uonerndod Sjerganaaur S1yiueq uonIsOduIod JUSdId ‘01¢-€g 2131

H3aado

YHALJOHINIHAT  vHILH003 vH3ldla VH3LdOHOMHL  vHALdOTI00
A 0

-~ 02

T

ov

1

09

08

AN3OH3d

B-311



"Y661-7661 ‘Aoains Areinquiy,

"BUBIUOA] “YO9I)) SOARID) ‘UOBAI UIBQI)S AQ SONISUAP 9JRIQMISAUT OIIudg [ [¢-d NS

HOvad

EN
~
~

- 00t

- 002

- 00€

- 00¥

- 00§

009

Svlwl/ HIgGNNN

B-312



Y661-7661 ‘Aoalns Areinquy,
"BUBJUOJA] “j00I7) SOARID) "(OvAI WIeans AQ SSAUYDL $310ads 91eIqalIoAul oIyiuog 7 [¢-g ISy

HOV3Y

- O

0¢

S3103dS

B-313



Y661-7661 ‘Aoains Aenqui], “BURIUOIN
“¥9ID) SOARID) "Yoral wieans Aq (IQS) AISIOAIp saroads 9)eIqaloAul oniuag ¢ ¢-g 9131

HOV3aH

—_
(o2}
w
w0

n i
S N
9 -

X3ANI ALISHIAIQ S3I03dS

B-314



P661-2661
‘Aoains AreInqui], “euBIUOIA ‘OFeUIRIp IOATY 3104 jre[) Jomof pue

3315 SIARID INOI) JOOIq PUL ‘UMOIQ ‘[[NG JEOIYIIND JO SINISUIP PAJBWINST "] ¢-g Indig

$3103dS

X00dd NMOHE Tng 1VOHHLIND

- 00

-¢'0

-0

a0 B 90

® N
- 80

- 01

- ¢

9v0°

vl

w / HSId

B-315



"$661-7661 ‘Aoains
Arejnqui], ‘BUBRIUOIA ‘QFeUIRIP IOATY HI0 YIB]D IoMO[ pue JI93I)) S9ARID)
‘o1 yeosynno 1oj a8e je Yi3us] paje[nofed yoeq pue pajdwes ysy jo roquinN Gl ¢-g 231y

! 39y

0
001
ad+01 B
®» N
00¢
00E

(ww) H1ONTT

B-316



"Y661-7661 ‘Aoains
Areinquy, “eueyuopy ‘ofeurelp ISATY HI0, JIe[D) JOMO] pue Jo3I) SaARIN)

001 {[nq 10§ 98¢ Je YIZuS] paje[nofes Jorq pue pajdures ysy Jo roquinN ‘971¢-¢g Sy

3ov

0
001
au401 B
®» N
002
L 00¢

(ww) HIODNIT

B-317



"$661-766]1 ‘AoaIns Areingul], "eUBRIUOIA ‘IQATY UOITULISA
‘goeal weans Aq sedA1 1eiqey (JOd) 100d 1900d pue ‘(YOH) 21311 Judipeld
Y31y ‘(OT) opJu uarpesd mof ‘unt ‘(q10) apy3 ‘Jood jo uonisodwiod JuadRg L ]¢-g N3

ddAl 1V1I8VH

SvO dOd HOH HO1 N an 100d

- 0
z -
- 0}
- 02
aaNanod B 1
eHOVIH B - 08
tHOV3H B
- O
- 05
[$;]
09

1N304d3d

B-318



Y661-7661 ‘Aoans
Arengu], ‘eurjuoly ‘ofeureip TOATY Y104 JIe[D I3MO] puR JOATY UOI[IULIOA

'sad£y yenqey (SyD) opeoses pue ‘(Jog) jood 1y00d ‘(YOH) oy 1uarpeisd
431y ‘(4OT) aPJu WaIpeIs mof ‘unt ‘(qI0) op13 ‘ood jo uonisodwos JuddIdg ‘gyc-g a3

3dAlL LV1IGVH

SYO dOd HOH HO1 N an 100d

L 0t

a0 B
ST | - 02
0

ve

oy

AN3DH3d

B-319



"Y661-7661 ‘AoaIns Arengii],
"BURJUOJA] “IOATY UOI[TULIDA “Yoeal ureanls AQ uonisoduwiod a1ensqns uaod “61¢-g 2In3L]

3ZIS 31vHlsans

1

WOoHMEE H3qNod  I|E00 JMeENd 13AWHD T3AVHD-d LIS/ONS

-0
- 0l
ZHOVIH H
LHOV3H .
- 08
[¢V]
[$; ]

ov

1IN30H3ad

B-320



"Y661-7661 ‘Aoalns Areinquiy, ‘eusjuoy ‘ofeurelp
TOATY IO JIB[D JOMO[ PUB ISATY UOHIULIA "uonIsodwoo 2jensqns Juedidd “(zg-g 2Insig

32IS 3lvdisans

¥

040 H3aN0d F1EE00  IMWENH  TIAVHD  1IAVHDd  LIS/ANS

2 -0
N - .
- 01
ad401 B

A N - 02
- 08

w

w o

oy

1N304d3d

B-321



V661-7661
‘KoAIns ATeinqrl], "eURIUOIA] ‘TOATY UOI[IULIDA "YyoBdI wieans Aq ‘(1.N)

oan puerdn pue ‘(1) oo uerredu ‘(Sn) quiys puefdn {($Y) qniys uerredr
“(dD) sqioy/sseid ‘(YS) ysni/aSpas ‘10400 yueq weans uonisodwod Juadd “[7¢-g 2IndL]

NOLLVIIdISSVT H3A0D MNvVE

1n 14 sno - Sd D HS

¢HOVaY #&
FHOVIH W

1N3OH3d

B-322



P66T-2661 ‘AoaIns ATeIngLi], "BUBIUOIA “IOATY UOIIUIOA (L)

oan puerdn pue (1y) son uerredu {(g0) quuys puerdn ‘(SY) quuys uerredi
‘(dD) sqIoy/sseid ‘(YS) ysni/a8pas 1oa0d yueq weans uornisodurod WdIed '7ze-d 3Ly

NOLLYJIASSVIO HIAOD MNvE

1n 1 N s« b HS

4401 E
A W

AN3OH3d

B-323



P661-7661 ‘Aoalns AmInqii] eUBJUON ‘@Seurelp
IOATY Y0 YIe[D) J9MO] PUR JOATY UOI[IULIDA "UONBOIJISSE[O Aq S1Iqap Apoom a3I1e ‘¢ze-g oIndiyg

NOILVOIJISSV1D

1

Savm-100d S3ALvOIHOY woe< woeg>

aud0n &
A W

- 01

- ¢l

-t
-
w

wi g0t / H3GWNN

B-324



"Y661-T661 ‘A9AINS Arejnqri], "BUBIUOIN ‘IOATY
uorIuIS A "I9pIo drwouoxe) £q uonejndod 91BIGELIDAUT JTIURQ UONISOWIOd JUSDIAG “H7E-o aIn3ig

H3a4O
1

VH31dOHINIHAI  vH3LdIO VH31d0031d  VHILdOHOML  WH3LdOTI00

se

oy

AN3OH3Ad

B-325



"P661-7661 ‘Aaains
Arenqui], ‘vUBIUOIA ‘@eUrRIp IQATY Y10 JIe[D Jamo[ pue joar) 10odsoig

‘sad £y 1e11qRy (SVD) 2peIsed pue ‘(JOd) [0od 19300d ‘(YOH) 21311 Juarpeisd

431y ‘(YOT) oI warpeId mof ‘uni ‘(1D) ap13 ‘jood jo uonisodwod JusdId "Gre-¢ 2Indig

IdAl LV1igVH

SYO dOd HOH HO1 Nd anm 100d

au401 &
odd W

ov

AIN30H3d

B-326



"Y661-T661 ‘Aoalns Areinqli], "eurjuoly ‘9feureip
1oAY IO JIB[D JomO[ pue yoor)) 10adsord uonisodurod 9)ensqns Juadled ‘97¢-g amsLy

3ZIS 31vH1isans

1

XOHdEE H3TNOE 31800 TiEEnd TIAVHD  13AVHD-d  L1S/ONS

. 0
—/U b
L o1
L
au401 B
Odd M - 0z
- 06
w
(=] w
or

1NIOH3ad

B-327



"Y661-7661 ‘Aaalns Arenqrig,
"BUBIUOJA] ‘Yoa1)) 10adso1d yorar wieans Aq (WW G§'9>) SAUIJ 9IRJINS JUIAJ /7€~ 2SI

4

1N304d3ad

B-328



"P661-7661 ‘AoAIns AmInqu], BURIUOIA Y91 109dso1g (L)
o1 puefdn pue {(1¥) son uerredn {(S) quiys pueidn {(Sy) qnuys uerredu
‘(4D) sq10y/sseId (YS) ysnya3pas ‘19409 Jueq weans uonsoduwod U01Rd "87e-d 2msr

NOILVOIJISSVTO H3A0D MNvE

in 14 N SH D =3)

400 B
od B

05

1N3OH3d

B-329



"P661-7661 ‘AdAins Amengui],
"BUBJUOJA] “Y90I)) 102ds0ld "Yorval wreans Aq J9A00 Nueq paie1dagdoa 1uadisg "gze-g 21ndig

HOV3H

4]

- 00t

AIN3OH3d

B-330



661-7661 ‘Adains
ATelnqui], "eurUO ‘YaoID 192dsord "ySusf ur w ('¢> SQap Apoom odrer] ‘0ge-g om3ig

W ool / 43gnnN

B-331



V661-7661 ‘Aoains
AreInguiy, “BUBIUOIA ‘YooID) Joadsord yISudf ur w 0 g< SHQIp Apoom a31e] “[¢¢-¢ gL

ot

w ool / H3GNNN

B-332



P661-7661 ‘AoaIns
Amnquy, "eueUOIA ‘YooID) 10adsorg ‘suoneSordse suqap Apoom of1e zee-g 2y

I

W ool / HIgNNN

B-333



"P661-7661 ‘Aoains
A1enquy, RURUOIA YooID) 100dso1d ‘Spem J00I ‘Suqap Apoom a8I1e] ‘¢ee-g 2Indig

W 00l / HIFGWNN

B-334



"Y661-7661 ‘Aoamns Areinquiy, ‘euejuopy ‘oSeurep IOATY

104 HIB[D TomO] pue 931 109dsolq ‘uoneolyisse]d £q stqap Apoom oSrer| "bee-g 2131

NOILVOISSVYTD

1

SAvM-100d S3LYOIHHOY woe<

au401 B
Odd B

woe>

14

W 00t / HAGNNN

B-335



Y661-7661 ‘AaAIns Arenqui], ‘BUBIUOIN
a1y 10adso1d yoear wreans Aq (W ¢¢'9>) soury Juadrad opdures 9100 [IONOIN  “See-d 231

HOV3d

IN30HAd

B-336



"Y661-7661 ‘Aoalns A1ejnqrij, ‘euejuopy Yoa1D 10adsorg ‘yorax
weaxns £q ynoxn [[nq pue 1eoIy1ND 10§ UIFIOWS 0) [BATAINS OAIQUID JUS0IS '9gg-¢ QIS

N B
om B

1N3OH3d

B-337




"P661-2661 ‘AoAIns Areinqli], "BUBIUOIN Y92ID
100dso1g “1opio onwouoxe) Aq uonendod 9jeIqapIoAul o1Iuaq uonIsodwod JuddIdd LEE-| N3]

YH31dOH3INIHAT VHILdOHOML

6¢

ve

H3ado

vd3ldid ¥d3Ld003d  WH3LdOTI00
-0

- O

- 02

- 0€

- Oy

AIN3OH3d

00
N
o
as



"$661-7661 ‘Aoains Kreynqrr],
"BUBJUOIA] ‘Y991 103ds01d "yoral weans Aq sonisuap gjeIqalaAul oIiuayg geg-g Insig

HOvad

- 0001

€16

002!

v/ HIGNNN

B-339




F661-661 ‘Aoains Areinquy,
BUBJUOIN Y991 109ds01q "goral weans £qQ SSouyoll sa10ads 9JeIqoLIdAUI OIUAY "6EE-€ 2In31]

HOv3d

0t

S3103dS

B-340



"$661-7661 ‘AoAIns ATeIngii] "euBIUOIN
Noa1) 109dsord "yorar ureans £q (JGS) ANSIoAIp saroads QJBIGANIIAUI OTYIUSY 'Op¢-§ 2InS1g

HOvayd

o98v’¢
c9'¢c

-0'€

B-341

X3ANI ALISHIAAIAQ S3103dS




661-7661
‘KoAIns AIeINqui], ‘BUBJUOIA ‘OFeUIRIP JOATY IO JIB[D JOMO] PUB }I3I)

100dso1d 'In01) J00Iq puR ‘UMOIQ ‘J[Nq ‘TeOIYNND JO SANISUP pajewnsy [H¢-g NS

$3103dS

Tnd JVOHHLIND

au401 B
Odd M

w /HSIA

v8¥ 0 §

429G°0
T
©
o

B-342



P661-7661 ‘Aoains
ATejnqu], euejUORA ‘aSBUIRIP JOATY IO JIE[D) Iamo[ pue 931D 10adsoig
001} Je0IYNINO 10§ 93k Je YSUS] PAjR[No[ed Yoeq pue pardwes Ysiy JO IOQUINN "ThE-g 2Insiyg

i E)

ad+407 BH
odd

oog

B-343

(ww) HIDNTT




"$661-7661 ‘Aorins
AIeingii], ‘BUBUOJA] ‘9FBUrRIp ISATY NI0 JIB[D Jomof pue joa1) 10adsolg
‘Jnox} [[nq Joj 93e je YI3ua[ paje[nofed yoeq pue pojdwes ysy Jo RqunN ¢pe-g 2mdig

39V

00l

aus01 B
oid W

00¢

00e

(ww) HIONT

B-344



"P661-7661 ‘Aoains Areinquiy,

"BUBJUOIA] 321D 109d0Id 1IN0 Umoiq Joj uonnqisip Aousnboxy y13ue “ppe-g oInSig

(ww) H1ONTT
LLLLI—.LLLLLLLLL
9999.V.V€€7u7ull006688/./_9
909090909090909090909

HSI4 40 H3gWNNN

B-345



"v661-7661 ‘Aanins Arenquig,
“BURIUOP Y1) 10ado1g "Inox} jooiq Ioj uonnquisip Aouanbary y18us] “Gye-g 2Indi

' (ww) H1DNIT

PININIPONINI NI NN POININI POND —b b —b i ook ik ek ik ik ek bk ks ch ok ke ke ke e e
DO UITUTE B WWNRIN — — OO W @O N~NDDUIUTH A WWNIN =2 O OO OOO~N~NOD GO WEWN
QOO VIO NIONIOUVIOUTOUIONIOTOUIO NTOUNTOUTIO TTONOMIOUIOTIO IO IO UTIO T

HSId 40 H3GWNN

B-346



Y661-7661
‘AoAIns Arejnqli], “RUBRIUOTA ‘OFBUIRIP I9ATY IO NIe[) I9MO[ puE J93I) MOI))

'sad£) Jeyiqey (SVD) opeoses pue ‘(god) jood 19300d ‘(YOH) opu1 yusrpesd
Y31y ‘(YO SJu u21peId mof ‘uni ‘(o) ap13 ‘[ood o uonisoduros Juad1ad ‘9pg-g AIn3r

AdAl LV1iIS8YH

10] dOd HOH HO1 N av 100d

Qu4071 A
ool |

IN3DH3d

B-347



'Y661-7661 ‘Aoains Arejnqui], "eueIUON
a8eurRIp JOATY Y10, JTe[D JOMO] pue Jo91) mo1) ‘uonisodwios 93ensqns JuadIdd “Lye-g n3ng

dZIS 31vHlsans

XOOHME H3qNo8 J1¥800  JEEnd T3AVHD T3AVHD-d  L1S/ANS

ad401 &
OOl |

AIN3OH3d

B-348



‘Y661-7661 ‘KoAIns \Cszﬂfrﬁ ‘BUBIUOIA «MOQHU MmOoID) AFDV

oam puejdn pue (1Y) 9on uewredu () qnays puerdn {(Sy) quuys uerredu
‘(d9D) sqiog/ssers {(YS) Ysni/a3pas ‘1oa0d Yueq wreans uonrsodwoo Jua0I1gd “gp¢-¢ aInJig

NOILVYJIHISSVTO HIAOD MNVE

in 14 S SH H S

a0 &
SOl |

oy

AIN3IOH3d

B-349



Y10, YIe[D) 19MO] pue Joo1)) 109dso1g uonesIyIsse[d Aq sLqap Apoom 318} “ei¢-g I3y

"P661-7661 ‘AoAalns A1eInqli], "BUBIUOIA ‘9FeuUreIp JOALY

au401 B
Soly |

SAVYM-LO0H

NOILLVYDIHISSVID

§31vo3

HODY

woe<

€1

Wwoe>

~ Ct

w oot / H3GNNN

B-350



M017) "I9pI0 orwouoxe) £q uope[ndod Srerqarreaur orgyuaq uonrsoduwod 219d  "06¢-g 2InSi

"P661-C661 ‘AoaIns Areinqui] “euejuopy ‘Y021

H3a4o

Vd3LdOHIN3HAT YH3LdOHOML  YHILdOOANd  WHIALAOTI00 vH31did

99

09

IN3IOH3d

B-351



V661-7661
‘KoaIns Arejnqri], ‘BUBUOA ‘@FeUIRID JOATY Y10, JIe[D) JomO][ pue

YooID) MOID INOI) JOOIq pue ‘UmoIq ‘[[ng ‘TROIYIIND JO SINISUIP pAjewnisy "[Seg-g 2In3L

$3103dS

004d NMOHd Ting 1VOHHLIND

Q401 @
ool |

w / Hsid

¥8Yv°0
8v°0

B-352



"Y661-7661 ‘AoaIns
Areinquiy, "euBIUOIA ‘@FeUTRIp JOATY Y10 Yre) JMO[ pue ¥33ID) MOID)

Jnox} Jeorynnod 10y 93 Je YIZu9] paje[nofed yorq pue pajdues ysyy Jo oquiny 7ge-g oMy

J9v

ad01 &
ool |

0oe

B-353

(ww) H1HNTT




"$661-7661 ‘AoaIns
Arenqui], "euBIUOIA ‘0SRUTRIP JOATY Y10 NIe[D) JoMO] PUB ¥33ID) MOI))

"oy [[nq 1oj 93k Je YI3us] paje[nofed yoeq pue pajduies ysiy Jo wqunN "¢ce-g 9IS

! =D

Q=01 B2
ool

0og

B-354

(ww) HIONITT




APPENDIX C

TABLES

C-1




‘euueyd A =

"SOAIND MO[J WIOIJ PauTe)qo SINJeA |

0 LOO 900 Y921 M01D)
80 80 60 YooI)) 10adsoig
12 | e 8’1 JOATY UOI[TULIdA
14V ¥0 0 }99I1)) S2ARIL)
9¢ 0 4 YooI1D) USMBA
80 S0 1o Yoa1) duremg
€00 a Yo21D) Y00y Yo ‘M
0 10 331D ooy
0 ) ¥oa1) wud[ig
$°0 Yoa1D NI od "M
Lo ¥o0I1D YIH Yod q
§C ¥921D VI
10 I snjg jI1o4 H
S0 ToATY [Ing 104 "W
90 IoARy [[ng Y404 'S
€0 DAY [Ing Y104 ‘N
| DAY TIng Y404 ‘g
L't oAy [Ing
NVf DHd AON 1DO ddS 9OnNv T N AVIN ddV  dVIN  €dd weans
JIUoN

"S661 Arenuef y3nomy y66] ATenIqe, "BUBRIUOIA ‘dFeurel(] JOATY Y10 YTe[D) JoMoT "(09s/g, W) 981eyosip weans ‘[-D d[qel

C-2



TeuuRyd AI(J = (g "SUOIBAISSQO P[IJ WO} PIUTRIQO SIN[eA

Yoa1D) MOID)
¥oa1D) 10adsoig
IOATY] UOI[TULIS A
Y93I)) SAARID)

Y99I UAMBN

221D duremg
¥331D) Y00y Y10 "M
Y21 Yooy

¥oar) wndg
F3:1D Aq1H

¥oa1D) anpg Yo '
TPARY [Ing 104 ‘N
ToATY [Ing ¥104 'S
ToATY Ing Y104 °'N
IATY [Ing 3104 'q
AR [Ing

NVI Ddd AON I1D0O ddS 9S50V 1o NOf  AVIN  ¥dV dvIN 934 ureangs

yuop

'$661 Arenuef
y3nory) pg6] AIeniqa,] euBIUON ‘d3eureI(] 10ATY Y104 YIB[D TomoT (D) sernjeroduid) 1ojem paAIasqo pue 95eIoAy T-D9IqeL

C-3



6t Ty 9°¢ 9¢ 6'8 6 L9 (A Jo21D) MOI1D)

(s 9L 98 8L 99 19 ¥9a1D 10adso1g

I'¢ Al 61 6'8 9L '8 19 JOATY UOI[TULIDA

I'T LT0 00 ¢ 8¢S 9 6t 9 ¥921D) $9ARID

9t €1 € 9 64 8L ¥991)) Ualrey

8T S'L yoarD duremg

J33ID) Yooy JI04 M\

1€°0 ¥oo1D) Yooy

6°€ 9¢ 9'¢ v'e a4y 9 99 9 19 ¥oarD wgg

160 #00- #00- SLO  9¢€ LT €01 YL 9 Yoa1D NIH

96 S'L 69 9 8¢S YoarD) anig yog ‘g

LLO €1 'y as 1ALy T0g od "W

6C S'S €L L8 SL 9 St €€ I0ATY [Ing Y04 'S

v'8 €6 9¢ €T 1Ay [Ing o4 ‘N

1€ 160 90 €90 6L 19 ToAry [Ing Y104 H

L1 ILO-  LEO-  9€ 6T $'9 ' 8¢l 1eAry 1ng

NVf D2dd AON IDO ddS DAV T NAf AVIN  ¥dV  d4VIN  g949d weang
IUOIN

"S661 ATenuef 4SnoIy) y66] ATeniqa,] ‘BUBIUOIA ‘OFeureI(] I9ARY Y104 YIe[) 1m0 (D) emjerodwsa) 1o1em WINWIUTA "€-0) 9[qeL



€8 9 99 12 R S0 § S A 4! 101 ¥oa1D) mo1)

901  8€l L9 TLL  9ST 97l Yoa1D) 1adsoig

L 99 L 8vl  8LT  ¥81T  +9] IOATY UOITULIOA

vy L€ L8 86 6 611 70l Y931 $IARID

89 LS S11 Al 1 }oa1D) udLRN

86 601 yoarD duremg

Mouu.\.u MUOM vanm : M

6t ¥oa1D) Yooy

$'S (A 9L L1 SI L€l 1Tl 68 YoarD wgg

€¢ &y L8l 89T TTCT 91T 6L  §SI ¥oa1D YIq

€0l SII 01 S0l 68 yoa1D dnpg y1og g

&S 6t €9 YL 19ATY [Ing 104 ‘W

9 SOl ¥I1 L€  $€I  ST1 v'8 9 1Ay [Ing Y104 S

901 LTI 6 TS ToAry [Ing 04 ‘N

4 a4 14 Sv 691 1€l IoATy [Ing yoq 'H

'€ €€ v 8L '€l 861 L1 YL IoARy [[ng

NVl D5dd AON IDO ddS OOV T NAL AVIN  ¥dv  9VIN 99 weang
IUOIA

'$661 ATenue[ YSnoxy} p66] AIeniqa,] "eueJUOIN ‘oSeureI(] JOATY JI0.] YIE[D) 1Mo (D) amyeroduwia) 10)em WNWIXE “H-0) S[QE

C-5



Table C-5. Stream, reach number, channel type, and Riffle Stability Index (RSI).
Tributary streams originating in the Bitterroot Mountains, Lower
Clark Fork River Drainage, Montana. Tributary survey, 1992-1994.

Channel

Stream Reach Type RSI

Elk Creek 1 A-1 -
2 C4 35.1
3 B-2 16.7
4 C4 . 72.6
W. Fork Elk Creek 1 C-4 71.8
E. Fork Elk Creek 1 C4 76.3
Pilgrim Creek 1 C-4 51.5
2 B-3 36.4
3 C4 86.9
Marten Creek 1 C-3 76.4
2 B-3 41.7
N. Branch Marten Creek 1 B-3 253
S. Branch Marten Creek 1 C-3 37.1

Prospect Creek 1 A-2 -
2 B-3 66.6

3 A-2 -
4 B-3 31.6
5 C-4 91.2
6 B-3 59.7
7 B-2a 389
Crow Creek 1 C-3 50.1
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Table C-6.  Stream, reach number, channel type, and Riffle Stability Index (RSI).
Tributary streams originating in the Cabinet Mountains, Lower
Clark Fork River Drainage, Montana. Tributary survey, 1992-1994.

Channel
Stream Reach Type RSI
Bull River 1 B-3¢ -
2 C-3 234
3 E-6 -
4 C-3 59.1
5 E-6 -
E. Fork Bull River 1 C-3 57.3
2 " B-3 B 33.1
3 A-2 -
N. Fork Bull River 1 C-3 69.7
2 B-3 49
3 C-4 -
S. Fork Bull River 1 C-4 69.2
2 B-3 54.6
3 C-4 58.8
M. Fork Bull River 1 D-3 84.7
A-2 -
E. Fork Blue Creek 1 B-4¢ 573
2 C-4 73.3
Rock Creek 1 C-1 37
2 C-3 50.1
3 B-1 -
4 A-2 -
W. Fork Rock Creek 1 C-1 -
2 B-1 -
3 A-2 -
Swamp Creek 1 B-2c 19.8
2 C-3 75.5
3 B-3 42.7
Graves Creek 1 C-3 69.6
2 B-3 38.7
3 A-2 -
Vermilion River 1 C-3 68.2
2 A-2 -
3 C-3 -
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Table C-7. Estimated fish abundance by tributary. Lower Clark Fork River Drainage, Montana.
Tributary survey, 1992-1994.

Species

Stream Cutthroat Bull Brown Brook
Bull River 11,901 79 446 5,092
E. Fork Bull River 5,108 609 1,677 547
N. Fork Bull River 3,404 0 0 105
S. Fork Bull River 4,160 121 0 1,092
M. Fork Bull River 2,310 0 0 1,302
E. Fork Blue Creek 2,601 0 0 0
Elk Creek 685 0 1,903 2,205
E. Fork Elk Creek 230 0 0 2,296
W. Fork Elk Creek 47 0 0 4,274
Pilgrim Creek 9,315 0 0 1,821
Rock Creek 6,445 1,900 0 634
W. Fork Rock Creek 553 743 0 0
Swamp Creek 6,199 0 1,418 15,661
Marten Creek 6,521 0 2,889 22
N. Branch Marten Creek 335 0 0 0
S. Branch Marten Creek 1,263 0 0 0
Graves Creek 2,717 738 15 17
Prospect Creek 4,761 1,592 172 557
Crow Creek 988 74 0 0
LCFR Drainage 69,543 5,856 8,520 35,625
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Table C-8. Starch gel electrophoretic analysis of suspected westslope cutthroat trout collected
from tributaries of Cabinet Gorge Reservoir. Lower Clark Fork River drainage,
1983-1994. Genetic analysis includes westslope cutthroat (WCT), Yellowstone

cutthroat (YCT), and rainbow trout (RBT). (MDFWP 1995)

Year Genetic
Water body sampled analysis Status\1

West Fork Blue Creek 1993 WCT Pure A
East Fork Blue Creek 1993 WCT Pure A
Dead Horse Creek

Below Hwy. 200 1993 WCTxRBT - Hybridized

Above Hwy. 200 1987 WCT Pure A
Bull River drainage

Copper Creek 1992 WCTxRBT Pure M

E.F. Bull River 1985 WCT Pure A-P

Napoleon Gulch 1992 WCT Pure A

Star Gulch 1992 WCT Pure A

Hamilton Gulch 1992 WCT Pure A

Dry Creek 1992 WCT Pure A

Berray Creek 1992 WCT Pure A

N.F. Bull River 1992 WCTxRBT Pure M

M.F. Bull River 1992 WCT Pure A

S.F. Bull River 1992 WCT Pure A
Pilgrim Creek

Mouth 1993 WCTxRBT Hybridized

W.F. Pilgrim Creek 1993 WCT Pure A
Government Creek 1993 WCTxRBT Hybridized
Rock Creek drainage

Rock Lake 1987 & 1993 WCTxYCT Hybridized

E.F. Rock, Meadows 1987 WCT Hybridized

WCTxYCT
WCTxRBT
E.F. Rock Creek 1986 WCT Pure A
Rock Creek 1986 WCT Pure A

1/ Status

Pure A - Considered pure aboriginal westslope. ‘
Pure P - Pure westslope but may be influenced by hatchery reared fish.
Pure M - Populations containing 2% or less foreign genes but considered pure for '
management purposes.

Hybridized - Populations with >2% foreign genes.
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Table C-0. Starch gel electrophoretic analysis of suspected westslope cutthroat trout collected from
tributaries of Noxon Reservoir. Lower Clark Fork River drainage, 1983-1994. Genetic analysis
includes westslope cutthroat (WCT), Yellowstone cutthroat (YCT), and rainbow trout (RBT).

Year Genetic
Water body sampled analysis Status\1
McKay Creek 1986 WCT Pure A
Marten Creek drainage
Above Fire Creek 1983-84 WCT Pure B
S.F. Marten Creek 1993 WCT Pure A
Tuscor Creek 1993 WCT Pure A
Swamp Creek drainage
Cirque Lake #1 1987 WCT Pure P
Cirque Lake #2 1987 WCT - Pure P
Cirque Lake #3 1987 WCT Hybridized
WCTxYCT
Wanless Lake 1987 WCTxYCT Hybridized
Wilderness boundary 1994 WCTxYCT Hybridized
Fox Lane Road 1986 WCT Pure A-P
Trout Creek
E.F. Trout Creek 1994 WCT Pure A
W.F. Trout Creek 1984 WCT Pure M
WCTxRBT
Vermilion River drainage
Above falls 1983 WCT Pure A-B
Cataract Creek 1985-87 WCTxYCT Hybridized
Canyon Creek 1991 WCT Pure M
WCTxRBT
Deep Creek 1985-86 wCT Pure A-B
Beaver Creek drainage
White Pine Creek
Forest boundary 1992 WCT Pure A
Mouth 1993 WCTxRBT Hybridized
Beaver Creek 1993 WCT Pure A
L. Beaver Creek 1994 WCT Pure A
Prospect Creek drainage
W.F. Dry Creek 1987 WCT Pure A
Crow Creek 1987 WCT Pure A
Cooper Creek 1987 WCT Pure A
Evans Gulch 1994 WCT Pure A
Blossom Creek 1994 WCT Pure A
Prospect Creek 1994 WwCT Pure A

1/ Status  Pure A - Considered pure aboriginal westslope.
Pure A-B - Pure aboriginal westslope that have been or may be part of Montana's hatchery
brood stock.
Pure P - Pure westslope but may be influenced by hatchery reared fish.
Pure M - Populations containing 2% or less foreign genes but considered pure for management

purposes.
Hybridized - Populations with >2% foreign genes.
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Table C-11. Bull trout redd counts. Lower Clark Fork River Drainage. Montana Department of
Fish, Wildlife, and Parks data, 1992-1994.

Year

Stream 1992 1993 1994
Bull River 16 23
E.Fork Bull River 12 ?
Prospect Creek / 9 10
Vermilion River 27
Marten Creek 3
S. Fork Marten Creek 0
Rock Creek ‘ 1
W. Fork Rock Creek ?
E. Fork Rock Creek 3
Pilgrim Creek 0
Elk Creek 0
Graves Creek 1 0
Swamp Creek 7

(?) indicates bull trout have stream access, are known to be present, but redds were not found.
(0) indicates that fish may have access into stream but no redds were observed.
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