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INTRODUCTION

This report is the second in a three-volume series that
summarizes the findings of a study to determne the potential
cunul ative effects of proposed small hydro devel opnent on the
fisheries of the Swan River drainage. The first volume (Leathe and
Bk 1985) is a summary report that foresents the mgjor findings and
describes the nethods used to collect the informtion gathered
dringthe two and one-half year study. The third vol ume (Leathe
et al. 1985) contains maps and biophysical inventory data gathered
on tributary streans in the drai na?e. Survey sites mentioned in

\t/hlis rle ?rt can be accurately located using stream maps found in
olumel I,

For the nost part, this report contains technical infornation
and is a support docunent for the main report (Leathe and
Bk 1985). nsequently, discussion of results was mnim zed.
The sections on fish popul ati on monitoring, streanbed monitoring,
habi tat survey conparisons, and water tenperature in this document
are the only portions that were not discussed in the main report.



TRIBUTARY MONITORING - 1984
Fish Pooulati

~ Aseries of fishpopul ationnonitoring sections were estab-
| i shed and el ectrofished during.the sumrer of 1984 in each of the
four streams consi dered "nost likely® to have sny| | hydr o devel op-
mentoccur.  Shocking sections were establishedabové within, and
bel ow proposed hydro project areas on each stream (Piper, Cold,
Cedar, and Squeezer cree s?(. Gas-poweredbackpack €l ectrofi shing
%far was used to obtain mark-recapture estimates for each section.

| ectrofishing sections were 304 m (1,000 feet) long and were
blocked on the |ower end with quarter-inch nesh nylon nett|n%
Electrofishing and population estimation techniques were more fully
described by Leethe and Enk (1985).

Specific locations of electrofishing sections in relation to
proposed smal | hydro facilities are presented in Table 1 and nay be
referenced to streaminventory maps in Leathe et al. (1985).
Resul ting popul ation estimtes with 95%confidence intervals are
listed in Table 2. Length frequency diagrams for fish captured
during these surveys may be found el sewhere in this report
(Figures 2 through 11{

i bed C iti

Gravel sanples were collected fromthe |ower ends of bull
trout spawning areas during Qctober and Novenber of 1984 in three
creeks (Goat, Squeezer, and Li on?_wlth.proposed smal | hydro
projects. Three transects were established in each streamand four
gravel sanples were collected fromeach transect. Sanples were
col lected using a hollow core sanpler and collection andanal Iy::.‘| S
techni ques described by Shepard et al. (in press). Sanpling
| ocations (stream kiloneters tfrom mouth) may be |ocated on stream
inventory maps in Leathe et al. (1985), and detailed site de-
scription information may be found in MOFWP files. Results of
streanmbed sampling appear'in Table 3 and Figure L



Table 1. Locations (streamkiloneters - fromnouth) of proposed
mal | hydro facilities and fish gopulallon moni toring
sections established i nfourtributaries tothe San
Hver during 1984.

Lower M ddl e Upper
Proposed  Proposed shocki ng shocki ng shocki ng

creek power house diversion section section  section
Pi per 1.8 8.2 1.5 5.4 8.8
Col d 8.5 13.4 8.4 10.8 14.0
Cedar 9.6 13.1 9.0 10.5 13.4
Squeezer 6.1 8.2 2.5 &5.5 7.0 8.3




Table 2. Mark-recapture popul ation esti mates (nunber of £ish 75 nm and
longer per 300 m) four tributaries to the Swan River during t he
sumer Of 1984,  Ninety-five percent confidence intervals are i n

parent hesi s.
No. of fISEg,’ISmper
—_ 00w ("D
Location Dates Of Cutthroat Bull Brook
Creek (stream km) survey trout trout trout
Pi per (1ower) 1.5 Ag. | -7 61(+39%) 66(151%) 56(+39%)
Piper (mddle) 5.4 July 27-
Axg. 13 60(£50%) 210(455%)  43(+35%)
Pi per (upper) 8.8 Ang. 14-21  389(416%) 0 — 0 —
col d (lower) 8.4 Ang. 29-
Sept. 6 10(+30%) 92(+33%) 250(+9%)
Col d (middle) 10. 8 Aug. 23-28 <10 — 168(+25%) 0 —
Cold (upper) 14.0 Aug. 22- 27 0 — 49(+31%) 0 —
Cedar (I ower) 9.0 Sept. 11-19 128(+15%) 0 —  436(:8%)
Cedar (i ddl e) 10.5 Sept. 10-17 233(#19%) 0 — o —
Cedar (upper) 13.4 Sept. 12-18 298 (+14%) 0 — 0o -
Squeezer (lower) 2.5 Se&t. 27-
t. 10 <10 —  140(460%) 100 (+20%)
Squeezer (| ower) 5.5 Sept. 24-
Qt. 9 <10 —  127(430%) <10 —
Squeezer (middle) 7.0 Sept. 20-
Oct, 1 0 — 44 (+18%) 0
Squeezer (upper) 8.3 Sept . 27 —— No Fi sh ——




Table3. Streambed gravel composition in bull trout spawning areas of three tributaries t o

the swan River during October and November, 1984.

Percent composition
Location Transect (dry

Creek (stream km) No. <0.063 0.063-2.0 2.0-6.35 6.35-16.0 16-50 50-75 >75
Goat 4.5 1 5.5 10.5 15.3 17.1 25.0 16.9 9.7
2 2.5 9.1 14.4 17.4 33.4 18.0 5.3
3 2.6 1.9 9.4 14.5 2.3 1.3 18.0
combined 4.4 9.2 13.1 16.4 28.9 17.5 10.6
Lion 5.5 1 2.1 12.1 14.9 14.7 32.9 4.5 18.8
2 3.0 18.2 17.4 19.0 29.9 3.6 9.0
3 2.6 11.1 22.2 3.3 0.0
caombined 2.5 14.8 16.5 18.3 33.4 4,5 10,0
Squeezer 2.5 1 3.0 23.8 20.5 23.8 27.4 1.5 0.0
2 3.5 17.9 20.6 24.0 31.3 2.6 0.0
3 6.9 14.1 2.1 38,6 1.1 _0.0
combined 4.6 18.4 21.1 22,5 31.6 1.7 0.0




=2 .waht

Per ce

Figure 1.

35-
Goat Creek
30- km 4.5

25-
20-
154 e
10+ —

351 Squeezer Creek
km2.5

30-

25-

20+

151

10+

—

35-1 Lion Creek
30- km 5.5

251
20-
151
10+

Particle size category (mm)

Streambed camposition in bull trout spawning
areas in three tributaries to the Swan River
during fall, 1984.



HABITAT SURVEY COMPARISONS

_ The precision Of cur habitat survey techniques was eval uated
during Septenber of 1982 and July of 1983. Durln%,the 1982
comparisons, two crews wal ked 2 km sections of Cold and Lion Creeks
and made neasurenents or estimates at 40 random stops and al ong
transects established at 15 of these stops. The results of the
1982 conparisons were discussed by Leathe and Graham (1983) and are
summarized in Table 4. Cold and Lion creeks were relatively large
(35 and 56 sq. «km)medium gradient streans (5.0 and 5.7%)grad|ené3
having flows of 38 and 14 cfs at the time of survey.

Habitat Survey conparisons durlng.1983 i nvol ved conparative
measurenents by three crews an three different tributary reaches.
Habitat neasurenents during the 1983 conparisons were made by al
crews at fixed points within each reach to elimnate variation due
to sanple site locations. Sanp||n8 sites were randony selected b
each crew in each reach during 1982, hence, it was unlikely tha
those neasurements (especially line transects) were nade at the
same | 0cations by each crew.

The 1983 conparisons were made on three reaches of two
streams. Reach 1 of Soup Creek was | ow gradient (2.1%), had a
drai nage area of 38 square kilometers and a flow of 24 cfs. Reach
2 of Soup Creek was high gradient (11.6%), with a much snaller
drainage area (14 square kilometers) and a flow of about 20 cfs.
Reach 2 of Piper Creek had a noderate gradient and drainage area
(6.2% and 23 square klloneter32 and a flow of 59 cfs. Eabitat
measurements by each crew were tabulated and average neasurenent
errors for each habitat paraneter in each reach were cal cul ated
using the nethod of Beamish and Fournier (1981). Results are
presented in Table 5.



Table 4 . Comparison of physical habitat measurements made by two survey crews on two tributaries to
the Swan River during early September, 1982.

Lion Creek Cold Creek
Parameters Crew 1 Crew 2 Mean error Crew 1 Crew 2 Mean error
Channel Measurements
Wetted width (m) 8.0 8.5 6% 8.9 8.4 6%
Channel width (m) 12.8 13.0 2% 11.4 11.7 3%
Mean depth (cm) 29 33 13% 32 29 10%
Maximum depth (cm) 145 120 19% 80 89 11%
Channel splitting (<) 0 23 100% 3 10 108%
Channel stability rating 56 94 515 46 65 k¥4
Substrate Measurements
Fines (%) 9 13 36% 5 5 0%
Gravel (% 38 34 11% 20 19 5%
Cobble (% 26 32 21% 30 44 38%
Boulder-bedrock (%) 27 21 25% 44 32 320
D-98 (cm) 80 83 4% 81 85 5%
Habitat Measurements
Feature:
Pool (%) 30 15 100% 10 15 40%
RIffle-run (%) 36 65 57% 26 62 82%
Pocketwater-cascade (%) 34 20 52% 64 23 94%
Cover:
Instream cover (%) 47 29 47% 62 43 6%
logs & debris) (53%) (34% (43%) 58) 33) (55%)
| boulders) (47%) (66% (34%) 142) 167) (46%)
Overhead cover:
within 1 meter (%) .- 22 --- 48 42 13%
undercut bank 3%) --- 25 --- 33 23 36%
Total overhead(%) 91 87 % 57 63 10%
Debris (%) 68 60 13% 83 75 10%
Stable debris (%) 89 83 7% 73 90 21%




Table 5. Average percent measurenent errors for
physi cal habitat paraneters neasured by three
survey crews in each of three stream reaches
in the Swan River drainage during July 1983.

Soup Creek Soup Creek Piper Creek
Paraneters Reach 1 Reach 2 Reach 2

Wetted Wi dth (m) 3 1 1
Channel Wi dt h (m) 11 12 10
Mean depth (cm) 3 6 6
Maximum dept h (cm) 5 9 3
Ghannel splitting (s) l 21 5
Channel stabilityCOr e 12 14 8
Channel Substrate
Pines (%) 17 93 26
Gavel (v) 6 21 4
Cobble (%) kX 20 18
Boulder—bedrock (%) 0 17 17
D-90 (cm) 7 20 13
Mean substrate score 6 3 3
Hean embeddedness SCOrI € 8 3 5
Mean campaction SCOr € 3 4 1
Feature:
Pool (%) 22 0

100

Rffle & Run (v) 7
Pocketwater & cascade (%) 0 14 10

Cover:

Total instream (%) 10 8 10

( & debris - %) 10
boul der - w) 0 33 17
(turbulence - %) 0 41 120

Total ovechead (1) 9
(within 1 neter - %) 16 21 36
(undercut bank - %) 17 7 10
Debris (%) 4
12

St abl e debris (%) 8 21

No. of class |, Il &Il

pool s per ka 26 40 18
Pool classification:

class | (%) 86 34 kY]

Class | | (%) 55 20 30

Class 11 (%) 34 20 107
Pool  substrate:

Fi nes (%) 15 111 28

Gavel (a) 9 12 15

Cobbl e () 67 30 8

Boulder-bedrock (%) 0 41 50
Mean Substrate score 6 12 10
Mean embeddedness score 11 22 13
Mean pool depth (cm) 17 5 9
Max. pool depth (cm) 8 14 9




CREEL CENSUS

Tables 6 through 24 contain detailed Swan drainage creel
census information { O supplement that presented Dy Leathe and Enk
(1985). Sunmar i es of creel intervi ewinformation gathered on other
waters i nconﬂ]unctl onwi t ht he economic evaluation are in Tables 25
through28. These waters were Ashley Lake, Lake Koocanusa, Hungry
Hor se Reservoir, Plathead Lake, Thonpson River, Kootenai Ri ver,
FlatheadRi ver, and the Bighorn River. Length information on
creeled fish in each of these waters my be found i n Table 29 while
| ength frequency data for creeled fish fromvarious parts of the
Swan drainage as well as most of the other waters surveyed are
present edin Figures 19through 25.
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Table 6. Monthly fishing pressure summary (angler-hours) for Swan Lake
during the period May 21, 1983 through May 18, 1984. Ninety-
five percent confidence intervals are in parenthesis. Ice
fishing was classified as “shore” pressure during the iced-in
period (mid-December through March).

£ Cambined

___North Half ~~ ____ South Hal
Month Siorec Beat Totsll Shore Boast Total Shonre Boat Total

1983 73

June 210 110 183 249 1499 1748 307 1605 1913(+604)
July 587 797 237 5558 5794 434 6143 6578(£1566)
August 76 408 484 89 4571 4660 163 4904 5066(+1272)
September 30 158 195 19 1500 1519 57 1664 1721(4697)
October 0 20 20 40 554 593 40 572 612 (+277)
November 0 0 8 164 172 8 175 183(1161)
December 0 0 0 184 0 184 184 0 184 (+299)
1984

0 1202(+296)

Fabuaayy 20 0 20 18833 0 1825 1303 0 825(+229)
_ 0 0  303(+140)

M pircih 26 0 28 303 879 903 303 1006 1120(+562)
May(83/84) 0 79 79 26 1917 1943 26 2002 2028(+932)

TOTAL 456 1360 1816 3280 16642 19922 3662 18071 21734
(£575) (£2411) (+584) (+2474) (+2540)




Table7. Estimated nonthly harvest of the principal gamefish
species in Swan Lake during 1983 and1984. " Ninety-five
percent confidence intervals in parenthesis.

— Estimted Monthly Harvest
Kokanee Nort her n Bull Rainbow Cutt hr oat

Month salmon pike trout trout trout

1983

June 1165 99 66 66 58
July 4428 109 164 41 68
R, Bom o o8

r

October 90 73 28 107 6
November 0 0 100 0 (]
Decenber 7 0 13 0 0

1984

January 36 0 62 0 0
February 36 0 51 0

March 0 0 31 8
April 0 48 48 I 0
May (1983 & 1984) 288 267 110 10 57
TOTAL 14430 1237 738 284 237

(£3392) (#461) (4263) (1182) (+147)
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Tabl e 8. Monthly summary of bait types used by fishing parties interviewed
on Swan Lake during the period May?21l, 1983 through May 18, 1984.

1083 1984

Bait type May Juno July Ag. Sept. Oct. Nov. Dec. Jan. hb. March April TOIAL
Bait 3 (8%) 14(26%) 14(13%) 10(10e) 2 (3%) 2(13%) $(1008) 30(33%) 22(39%) 7(50%) 3 (8%)  112(19%)
Flies
lures 24(65%) 27(508) S55(51%) 63(61%) 45(65%) 11(74%) 3(100%) 97108) 4 (7%) 24(628)  265(45%)
Snagging
Conbination 10(27%) 13(24%) 39(36%) 29(28%) 2 2 0 2 O 2(13) S1(S7%) 30(S4%) 7(S0%) 11(28%) 214(36V)
No information 1 (18) 1 (20 2(<1y)

TOTAL 37 4 108 103 09 13 3 H 90 56 14 39 393
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Table 9. Mont hly summary of origin of fishing parties interviewed on
Swan Lake during the period May 21, 1983 through May 18, 1984.
1983
Party Origin May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April TOTAL
Kalispell 8(228) 3 (68) 13(128) 12(128) 9(13s) 2(13%) 1(20%) 5 (58) 3 (5V) 1 (78) 15(38Y) T72(12%)
Other Flatiwad
County 7(19%) 10(188) B (78) 4 (48) 4 568 4(27%) 3(608) 24(27%) 8(14W) 1 (7%) 5(13%) 78(13w)
Lake County 8(22¢) 11(20%) 19(18%) 28(27%) 26(38% 3(208) 1(20%) 55(618) 37(668)  12(868) 14(368) 214(36W)
ni%cﬁmcv 6(168) 2 (44) 9 (8%) 3 (38) 6 (%) 4(27%)  3(100W) 4 (5%) 7(13) 5(10) 49 (BY)
Eastern Montana 2 (SV) 4 (78) 19(XI%) 19(X3%) 10(14M) 54 (1V)
NGEAMEE s 2103 22200 1BA gy, 2 (28) 1w 713012)
Poreign S(1N) 3 (68) 17(16%) 16(168) 4 (6%) 2(13%) 47 (8W)
TOTAL 37 54 T0% T03 5] TS 3 5 90 56 14 39 593
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Tabl e 10. Monthly sunmary of target species sought by fishing parties

interviewed on Swan Lake during the period May 21, 1983

t hrough way 18, 1984.

1983 _1984

Tacget Species May June July Ag. Sept. Oct. Nov. Dec. Jan., Feb. Macch apcil TOTAL
Rainbow trout 1 (3%) 1(1y) 129 2013w 1 (2v) 6 (1%)
Qitthroat trout 1 (2 1(<1)
Bull trout 3 {8\) 1_} (f:z ‘4 ‘(4:)) “1“(::; 3%(::3 2(;;:) 3(100%) 5(100%) 03(920) 49(87%) 14(100%) 11(28%) }:2(;2\)
Knkanas 1) 4 )
R BT U SIS B IR B gy 1w (260
Teout &

Kokanee 1(3% 1( 4@y 101w 7 (1)
Treaut & plke 3(8%) 2 (4%) 3 (%) 4 &48) S (7%} 3 (5%) 1 (3v) 21 (4%)
N. Pike 19(51%) 12(228) 12(11v) 17(16%) 16(23%)  3(20%) 21(54%)  100(17v)
Any fish 2 (S%) 14(26%) 33(30%) 25(24%) 12(17%) 1 (7V) 4 (3%) 2 (&) 6(15%) 99(17%)
N infocmation1 (39 3 (3) 4 (1y)

oL 37 ] 108 103 59 15 3 s 90 % 1 39 93




Table 11. Monthly bull trout (DV) catch and harvest rate for
parties on Swan Lake fishing specifically for bull trout.

No. parties Hours No. W No. DV Harvest rate Catch rate

Month interviewed fished kept landed (DV kept/hr.) (DV landed/hr.)
0. a/
May (83/84) 3 11.0 11 13 N.C. N.C.
June 1 2.0 0 N.C. N.C.
July 4 19.0 0 1 N.C. N.C.
August 1 1.5 4 N.C. N.C.
September 1 1.0 8 0 N.C. N.C.
October 5 18.5 4 4 N.C. N.C.
November 3 3.5 2 2 N.C. N.C.
December 5 28.0 2 3 N.C. N.C.
1984
January 83 352.3 19 112 .05 .32
February 49 237.4 16 35 .08 .15
March 14 63.5 6 18 .09 .28
April 11 47.0 11 13 .23 .28
TOTAL 180 784.7 72 205 .09 .26

2/ N.c. = Not calculated due to small sample size (less than 10 interviews)
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Table 12. Monthly northern pike (NP) catch and harvest rate for parties
on Swan Lake fishing specifically for northern pike.

No. parties Hours No. NP No. NP Harvest rate Catch rate

Month interviewed fished kept landed (NP kept/hr .) (NP landed/hr.)

1983

May (83/84) 19 136.0 28 29 .21 .21

June 12 35.0 11 11 31 3l

Ao %5 A 3 32

August : 1 . .

September 6 08 91 21 '30 '30

November

December 8

1984

January 0

February 0

March 0

April 21 1375 10 10 .07 .07
TOTAL 100 518.7 111 115 .21 22

a/ N.C. = Not calculated due to small sample size (less than 10 interviews)



Table 13. Monthly kokanee salmon (KOK) catch and harvest rate for parties
on Swan Lake fishing specifically for kokanee salmon.

No. parties Hours No. KOK No. KOK  Harvest rate Catch rate

Month interviewed fished kept landed (KOKkept/hr)) (KOKlanded/hr)
Y a/
May (83/84) 5 3.0 44 50 N.C. N.C.
June 17 86.5 125 129 1.45 1.49
July 46 1725 240 266 1.39 1.54
August 49 135.1 304 305 2.25 2.26
September 32 83.5 173 173 2.07 2.07
October 4 22.5 16 16 N.C. N.C.
November 0
December 0
1984
January 2 4.0 7 7 N.C N.C
February 1 1.0 0 0 N.C N.C
March 0
April 0
TOTAL 156 540.1 909 946 1.68 1.75

2/ N C. = Not calculated due to small sample size (less than 10 interviews)



Table 14.  Fishing pressure summary (angler-hours) for three sections of the Swan River
between Swan and Lindbergh (Cygnet) lakes during 1983. Ninety-five percent
confidence intervals in parenthesis.

Cold C. to

Ti ne period Shore Boat Total Shore Boat Total SRore onl'y Shore  Boat Combined
May &t 30 469 281 750 375 62 437 886 1730 343 2073
July 2203 487 2690 1896 77 1973 1665 5764 564 6328
August 1951 1448 3399 1034 59 1093 975 3960 1507 5467
Sept ember 525 567 1092 441 84 525 630 1596 651 2247
Oct. & Nov. 20 163 183 189 0 189 21 230 163 393

TOTAL 5167 2946 8114 3935 282 4217 4177 13280 3228 16508

(£1404) (£1275) (£2203) (+1070) ($280) (+1114) (£1193)  (£2131) (£1305) (42742)




Table 15. Harvest estimates f Or rai nbowtrout in three sections of
the Swan River between Swan and Lindbergh (Cygnet) lakes
during 1983. N nety-fivepercent confidencei nterval s
ar e in parenthesis.

Swan Lake Goat Cr. Cold Cr.

. . to to to Sections
Ti meperi od Coat cr. ColdCr. Cyonet L. combined
May 21- June 30 0 0 48 48

July 399 129 10 538
August 479 334 32 845
September 202 90 0 292

Cct. & Nov. 0 42 0 42

TOTAL 1080 595 90 1765
(+473) (+474) (£76) (+674)
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Table 16. Harvest estimates for brook trout in three sections of
the Swan River between Swan and Lindberch (Cygnet) lakes
during 1983. N nety-five percent confidence intervals
are inparenthesis.

Swan Lake Goat Cr. Cold Cr.

to to to sections

Time period Goat Cr. Cold Cr. Cygnet L. combined
May 21- June 30 54 0 202 256
July 581 184 135 900
August 394 1 512 1017
September 177 48 0 225
Cct. & Nov. 0 0 0 0
TOTAL 1206 343 849 2398
(+656) (£276) (£709) (+1005)

21



Table 17. Harvest estimates for bull trout in three sections of
the Swan River between Swan and Lindbergh (Cygnet) lakes
during 1983. N nety-five percent confidenceintervals
are in parenthesis.

Swan Lake Goat Cr. Cold Cr.

to to to Sections

Time period Gat . dd C. Cyonet L. combined
Nay 21- June 30 43 0 48 91
July 182 74 0 256
August .39 37 0 176
September 0 42 0 42
Cct. & Nov. 0 0 0 0
TOTAL 364 153 48 565
(£219) (+133) (+63) (£264)
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Table 18. Harvest estimates for cutthroat trout in three sections
of the Swan River between Swan and Lindbergh (Cygnet)
| akes during1983. Ninety-fivepercent confidence
intervals are in parenthesis.

Swan Lake Goat Cr. Cold Cr.

to to to Sections

Time period GoatCr . dd C. Cygnet L. combined
ny 21- June 30 0 0 83 83
July 11 55 31 97
Angust 21 19 0 40
September 13 6 0 19
Cct. & Nov. 0 0 0 0
TOTAL 45 80 114 239
(+47) (189) (£115) (£153)

23



Table 19. Average harvest rates (fish kept per hour) and catch

rates (

fish landed per hour;in parenthesi’s

species of fish in three sections of the
between Swan and Lindbergh (Cygnet) lakes during 1983.

for four

wan R ver

‘Number of Rainbow Br ook Bull cutt hroat

Section I nterviews trout trout trout trout
swan L. toO

Goat C. 130 J14(.28) .15(.34) .042(.064) .006(.036)
Coat Cr. to

Cold Cr. 59 .16(.43) .08(.23) .044(.078) .017(.046)
Cold C. to

Cygnet L. 59 .03(.08) .21(.42) .025(.036) .049(.069)
All sections

combined 248 JA2(.27) .15(.33) .038(.061) .019(.046)
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Table 20. Monthlysummaryof bait types used by fishing parties on
the Swan River between 21 May and 30 November, 1983.

Bait type May June July Aug. Sept. Oct. Nov. TOTAL
Bait 7(64%) 17(53%) 31(41%) 21(26%) 12(26%) 88(35%)
Flies 3(27%) 5(16%) 16(21%) 29(36%) 18(40%) 2(67%) 73(29%)
Lures 7(22%) 12(16%) 14(17%) 7(16%) 1(33%) 41(17%)
Snagging 1 (1) 1 (0%)
Combination 1 (9%) 3 (9%) 16(21%) 17(21%) 8(18%) 1(100%) 46(19%)
TOTAL 11 32 76 81 45 3 1 249




Table 21. Monthly sumrar
R ver between

of originof fishing parties onthe Swan
Hay and 30 November, 1983.

Party origin May June July Aug. Sept. Oct. Nov, TOTAL
Kalispell S(46%)  4(13%) 26(34%) 27(33%) 14(31%) 1(33%) T7(31%)
Gt her

Flathead

County 3(27%) 5(16%) 3 (4%) 2 (4%) 13 (58)
Lake County 1(3%) 3 (48) 12(158) 3 (7v) 19 (8%)
Misoula

County 2(18%) 11(34%) 15(20%) 20(25%) 17(38%) 1(33%) 1(100%) 67(27%)
Gt her

Vst ern

Montana 0 (0%)
E. Montana 1 (%) 1 (3%) 10(13%) 3 (4%) 15 (68)
Non=-resident

(USA) 9(28%) 19(25%) 19(23%) 8(18%) 1(33%) 56(22%)
Foreign 1 (3%) 1 (28) 2 (18)

TOTAL 11 32 76 8l 45 3 1l 249




Table 22. Monthly summary of target species caught by fishing parties on
the Swan River between 21 May and 30 November, 1983.

Party origin May June July Aug. Sept. Oct. Nov. TOTAL
Rainbow

trout 4(13%) 12(16%) 8(10%) 5(1l%) 29(128%)
Cutthroat

trout 1 (3% 5 (% 1 (1%) 7 (3%)
Brook trout 2(18%) 4(13%) 5(7%) 2 (2%) 13 (5%)
Bull trout 3(27%) 3 (9%) 3 (4%) 2 (%) 3 (T%) 14 (6%)
Trout -

general 4(37%) 13(40%) 33(43%) 49(61%) 15(33%) 2(67%) 116 (46%)
Any fish 3 (9%) 12(16%) 11(14%) 16(36%) 1(33%) 1(1008) 44(18%)
No

Information 2(18%) 4(13%) 6 (8%) 8(10%) 6(13%) 26(10%)

TOTAL 11 32 76 81 45 3 1 249




Table 23, Summary of interview information obtained from parties who fished tributaries in the
Swan River drainage between 21 May and 30 November, 1983.

Total
No. of parties hours _Brook Trout __ Quithroat _Bull Trout Other fish
Creek interviewed fished Kept Landed Kept Landed Kept Landed Species Kept Landed
Cedar 7 53.0 20 82 0 3
Lost 6 25.0 14 17 0 2 1 7 Rb? 4 8
Soup 5 34.0 46 73 2 4 0 1l
Woodward 4 29.5 15 20
Pony 3 22,0 51 78 0 1
S.F. Lost 2 6.0 1l 3
Goat 2 10.0 1l 4 Rb? 1l 2
Cold 2 10,0 18 18 S 5 9 9 Rb? 3 3
Fatty 2 11.0
Bond 1l 3,0 25 25
Gildart 1l 5.0 2 2
whitetail 1 12,0 0 4
Porcupine 1 3.0 2 3
cilly 1 4.0 10 10
Dog 1 4.0 3 8
Holland i %.g 6 6 NSQ 0 1
Miscellaneousd/ 9 58.5 72 98 2 2 0 2 RO? 3 3
TOT> 50 292.© 285 448 10 20 10 19

2/ Combination of two or more known and also some unknown streams, all in the Swan River drainage.



Table?4. Characteristics of parties that fished tributaries
intheswanriver drai nagebet ween 21 May and
30 November, 1983.

Characteristic No. of parties
Bait type:
Baityp 32 (64Y
Flies 7 (149
Lures 2 (4%)
Snagging 0
Combination _9 (18%)
TOTAL 50
Angler origin:
Kalispell 20 (40%)
O her Flathead County 9 (18Y
Lake County 8 (169
Missoulacounty 5 (10%)
Other Western Montana 1 (2%)
Eastern Montana 1 (2%
Non—-resident (USA) 5 (10%)
Foreign 1 (2%)
TOTAL 50
Target species:
cut t hroat 2 (4%)
Br ook trout 21 (42%)
Trout - gener al 15 (30%)
Any fish 7 (14%)
No information _5 (10%)
TOTAL 50
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Tabl e 25.

Sunmmary of creel

of 1983 from anglers on 11 different waters in Mntana.

interview information obtained during the sumer

Hungry
N Ashley Lake Horse Flathcad Thompson Kootenal Flathead 8ighorn Swan Syanﬂl
Swan Lake-/ Lake Koocanusa Reservoir Lake River River River River tribs. River
No. parties interviewed 200 52 05 45 52 05 67 70 101 49 201
Ave. no. anglers per 2.0 2.2 2.3 2.3 1.9 1.0 2.2 1.0 2.6 2.3 2.2
party
Total no. anglers 562 116 190 104 99 156 145 125 261 114 441
interviewed
Total hours fished 973 346 722 377 215 221 334 324 1405 207 1124
Hours per angler per 24 3.9 4.1 3.7 5.0 2.3 2.5 3.6 5.7 2.0 2.0
completed trip
No. of completed trips 63 17 48 43 1 10 33 33 90 39 124
No. interviews (and %
of total):
May .- --- - --- --- aee --- --- 3(6%) ---
June .- - .- - .- - --- --- 9{18% .
July 108( 383 51096; 11%) 17(383%) a-- 9(11%) 52|78%) 34(49%) 9(93) 22(45% 77(38%)
August 103(37% 28 p4x 35/41% 21 46% 23 44% 52|61 15]22%) 36(51%) 49 48%; 9(18% 81(40%
September 69(25.) 19(36%)  49(58% 7116% 29156%) 24 [e8s --- 43 43: ? gg? 43(22"
October .- -e- .- --- .- --- - -

a/ Only includes interview data collected durlng the months of July through Septamber, for comparative purposes.



Tabl e 26. Characteristics of anglers fishing at eleven different waters
in Montana as determined frominterviews conducted during the
summer of 1983.
Hungry a/
Ashley Lake Horse Flathead Thompson Kootenai Flathead Bighorn Swan Swan="
Swan_Lake® Lake Koocanusa Reservoir Lake River River River River tribs. River
No. parties fnterviewed 260 52 05 45 52 05 67 70 101 49 201
No. (and %) of parties 276(993) 51(98%) 81(95%) 39(87%) 51(98.) 0(0:) 8(123) 19(27%) 84(837) .- 5(3)
fishing from boats
No. (and %) of parties 4(1%) 1(2%) 4(5%) 6(13%) 1(2%) 85(1003) 59(88%) 51(73%) 17(17¢) 49(100%) 196(97 )
fishing from shore
No. (and %) of parties
using:
Bait 26(9%) 5(10%) 0 10%) 3(7%) 2(4X) 25(29%) 35(52% 20(29%) 12 gl2: 32/65%) 63 31:)
Flies .- 2% -e= 25(29% 14(21% 17Q4% 21 PIY 7(15%) 63| 31:
Lures 163 B9S 14 7%; 7:182%) 33(73% 10]19: 10( 12% 10(27% 10{14% 44 §3x 2(4%) 331177
Any combination 90 |32% 33 b3% e 9(20% 39175: 25(29% o= 23(33%) 24 p4X 0]16%) 41]|203)
No. (and %) of parties
from:
Kalispell 34(12%)  26(50% 14(17%) 17(38%) 3(6%) 19(22%) 3(4%) 36(51%) --- 20(41%) 66(337%)
Other Flathead County 16(6%) 15(29% --- 18(40%) 26(50%) 5(6%) 2(3%) 14(20%) --- 8(16%) 542 :
Lah County 73(26%) 112%) e 2(4%) 12(233) 3(4¢) .- .- -~ 8(16% 1019
Missoula County 18(6% -ee 1(2%) 7(8%) -e- 1{2%) --- §(10% 52(26.)
Other Western Montana  6(2% 1(2%) 35(41%) .- --- 17(20%) 37(55%) 1(2%) 2(24) 1(2%
Eastern Montana 48(17% 1(1%) 4291) 1(2%) 5(6%) 1(2%) 5(7%) 68(67%) 1(2% 135‘.)
Non-resident (USA) 48(17% 7|113X)  34(40%) 4(9%) 8(153) 27(32%) 23(34%) 11(15%) 31(31%) 5(10%) 46(21)
Foreign I7(13% 214%) 1(1%) .e- 1{2%) 2(2%) 1(2%) 2(3%) .- 1(2%) 1(1%)

a/ Only Includes interview data collectad during themonths of July through September, for comparative purposes.
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Tabl e 27. Target species sumary for

waters in Montana during the summer

parties of anglers fishing 11 different
of 1983.

Flathead

River

Swan
tribs.

Swane-/
River

No. parties interviewed 280

No. (and %) of parties
fishing for:
Rainbow trout
Cutthroat trout
Brook trout
Brown trout
Bull trout
Lake trout
Kokanee salmon
Trout - general
Trout & Kokanee
Trout & VWhitefish
Yellow perch
Northern pike
Trout & Pike
Any fish
No~ information

a(zx)  3s(a1%)
11%)

Hungry
Horse Flathead Thompson
Koocanusa Reservoir Lake River
45 52 8s
oe- .- 13(15%)
18(44%) --- 1(1%
.n- --- 7(8%
--- 3(6% ---
--- 3(6% -
.e- 45(86%) ---
18(443) 1(2%) 51(60%)
2(5%) --- .-
3(7%) -e- 13(15%)

10

16(22%)

525%)
36 (52%)
2(3%)

14(20%)

49

2(4x%)
20(41%)

15(31X)

sliox

201

25(123)
653%
7(3%

8(43)

91(45%)

45 p2%
19 10%

8/ Only includes interview data collected during the months of July through September, for comparative purposes.
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Tabl e 28. Summary of harvest rates (fish kept per hour) and catch rates
(fish landed per hour; in parentheses) for 11 different waters
i n Montana during the sumrer of 1983.

Hungry

a/AshIey Lake Horse Flathead Thompson Kootenai Flathead 8ighorn Swan Swanﬁl
Swan Lake=" Lake Koocanusa Reservoir Lake River River River River tribs. River
Total hours fished 973 346 722 377 215 221 334 324 1485 287 1124
Harvest (and catch)
rates for:
Cutthroat trout .01(.01) .01(.01) .05(.07) .11(.18) .01(.01) .02(.03) .05(.06) .29(.66) .-- .03%.07) .02(.0%)
Rainbow trout .01(.01) --- L15(.15)  .01(.01) .37(.80) .26(.29)  .06(.11) .04(.11) .04(.06) .13(.30)
Bull trout .02(.02) --- --- .01(.01) 0(.01) .01(.01) .01(.01) .01(.02) .03(.07) .03(.06)
Brook trout ve- --- --- .-- --- .22(.60) --- --- --- .95(1.50)  .14(.35)
Brown trout .o . ce- .- P -ee - e .06(.22) ——- aem
Kokaneg, salmon .95(1.01) 1.28(1.33) .01(.01) --- .28(.28) --- --- --- a.- .- .-
whitefish .01(.01) 01¢.01)  .02(.02) g1(.07) 0(.01)
Northern pike .06(.06) e e - . - ——- ol —— .~ —
ake = tpou oee -e- vee .01(.01) --- --- === --- --- ---
kough Fih (peamouth, .02(.03) .01(.04) .01(.01) 0(.05) 0 .01(.02) .01(.01) .01(.01) 0 .01(0) .01(.02)

squawfish, suckers)

8/ Only includes interview data collected during the months of July through September, for comparative purposes.



Table29 . Length information for fish harvested from ten areas in Montana during 1983 and 1984.

Ralnbow Cutthroat Brook Bull Kokanee ot heri'l
trout trout trout trout salmon species
Flathead Lake (LT)
Ave. Tength (mm) --- --- --- - 336 508
Range (mm) --- -- --- - (257-388) (435-565)
No. measured --- .-- -—-- --- 61 3
Ashley Lake (vp)
Ave. Tength (mm) --- --- --- --- 238 247
Range (mm) -—-- --- --- --- (157-270) (225-280)
No. measured -—- --- --- - 98 6
Lake Koocanusa
Ave. Tenoth (mm) 334 303 .- --- 339 ——-
Range (mm) . . (190-420) (220-400) --- - (265-440) ——-
No. measured 51 24 --- - 7 .-
Flathead River
Ave. lTength (mm) 281 230 .- 453 .- —-
Range (mm) (246-364) (175-386) --- (291-710) .- -—-
No. measured 11 85 -——— 3 - ——-
Swan River
Ave. Tength (mm) 264 226 218 444 .- ---
Range (mm) (163-440) (192-285) (160-287) (220-697) .- ---
No. measured 38 4 26 9 --- .-
Thompson River
Ave. Tength (mm) 251 249 176 323 .- ——-
Range (mm) (164-456) (199-318) (134-227) (280-365)
No. measured ki.} 3 21 2 .- _—-
Kootenal River
Ave. length (mm) 303 - --- - —-
Range (mm) (193-390) - --- -

No. measured 42 --- _—— — .



Table 29. (Continued).

o/
Rainbow Cutthroat Brook Bull Kokanee Other=’
trout trout trout trout salmon species
Swan Lake (NP)
Ave. length (mm) 292 296 300 458 240 613
Range (mm) (243-328) (259-352) (222-378) (298-708) (192-309) (392-891)
No. measured 6 5 2 69 57 65
Swan trfbutarles
Ave. lTength {mm) 133 189 207 172 --- ---
Range (mm) (133) (150-219) (115-405) (135-214) .- ---
No. measured 2 3 11 6 --- -
Bighorn River (LL)
Ave. length (mm) 353 -——- .- -—- --- 396
Range (mm) (173-709) --- --- --- - (157-660)
No. measured 5817 --- --- - --- 3923

a3/ LT = Lake trout, YP = Yellow perch, NP = Northern pike, LL = Brown trout.



AGE AND GRONTH — TRIBUTARIES

“The follow ng sections describe the growth rates of cutthroat
and juvenile bull "trout in several tributary streams. A summary of
these date may be found in Leathe and Enk {1_985). That docunent
al so contains growth rate information for rainbow and brook trout
fromthe Swan River and for adult and juvenile hull trout fromall
parts of thedrainage.

Qutthroat Trout

- Age and growth information for cutthroat trout from four
tributary streams is presented in Tables 30 through 33. Length at
annul us "was backcal cul ated using a body length to scale radius
rel at|onsh|P derived from a pooled sanple of all tributary
cutthroat. The equation for that Iine (n=339, r=0 89) was:

1log(TL) = 0. 81 log(sr) + 1. 00

where: TL = total length in millimeters, and
SR= scale radius in mllimeters, neasured
at 71X magnification.

Bull Trout

~ Age and growth data for juvenile bull trout collected from
five tributarres are in Tables 34 through 38. Length at annul us
was back cal culated us- a body-scal e rel ationship derivedfroma
pool edsanpl eof a& | t (fronBwanl akeandt ri but aryspaw~~rt r aps)
and juvenile fish. The equation describing the body-scale
relationship (n=581, r=0.98) Was:

1og(TL) = 1.11 1log(sR) + 0. 60
where : TL = total bo%! length in millimeters, and
ra

SR = scal e | USin millimeters, measured
at 71X magnification.
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Table 30. Backcal cul ated total | engths and | engthincrements for

cutthroat trout collected from Cedar Creek during
Sept enber 1982.

Age (n) I I |11 | v \
1 (11) 50 0 0 0
2 (23) 50 92 8 0 0
3 (31) 50 93 125 0 0
4 (15) 49 84 113 140 0
5 (3) 50 92 126 154 176

G and mean
calculated length 50 91 121 142 176
(n) (83) (72) (49) (18) (3)
Length increment 50 41 30 21 34

Table 31. Backcalculated total Ien?t hs and length increnents for
cutthroat trout collected from G oom Creek during
August and September 1982.

_length (mm) at annulug
Age (n) I II 111 v
0
1 (17) 46 78 0 0
2 (47) 43 0 0
3 (20) 50 85 120 0
4 ©) 49 85 127 160
Grandnean
calculated length 45 80 121 160
(n) (89) (72) (25) (5)
Length increment 45 35 41 39
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Table 32_Backcal culated total | engths and [ engthincrements for
cutthroat trout collected from Soup Creek during

August 1982.

_Length (mm) at apnulus
Age (n) I 11 III v
1 (1) 42 0 0 0
(48) 45 79 0
3 (56) 49 82 118 0
4 (17) 51 82 118 147
Grand mean

calculated length 47 81 118 147
{n) (122) (121) (73) (17)
Length increment 47 34 37 29

Table 33. Backcalculated total | engths and | ength i ncrements for
cutthroat trout collected from the South Fork of
Lost Oreek during August and September1982.

length (mm) at annulug

Age (n) I 11 11X v

1 (€)) 43 0 0 0

3 9) 43 76 0 0

4 (1%) by ]l 1 1 1910

G and mean

calculated length 44 80 140 191
(n) (41) (33) (24) (5)

Length increment 44 36 60 51
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Tabl e 34. Backcal culated total | engths andlengthincrements for
ggvenl | e bull trout collected from Cold Creek during
ptenbr 1982.

_Length (mm) at apnulus

Age (n) I 11 I1I

1l {9) 54 0 0

2 (28) 46 93 0

3 (12) 47 88 126

Grand mean

calculated length 48 92 126
(n) (49) (40) (12)

Length increment 48 44 34

Table 35. Backcalculatedtotal lengths and length i ncrenents for
juvenile bull trout collected from Elk Creek during

tober 1982.
_Length (mm) at appulus
Age (n) I II
0 (16) 0 0
0
) (16) 89 109
G and mean

calculated length 56 109
(n) (95) (16)
Length increment 56 53
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Table36. Backcalcul ated total Iengths and Iength increments for
j uveni | ebul | trout collected from Lion Creekduring

September1982.
_Length (mm) at annulus

Age (n) I 1I Ifr

0 (10) 0 0 0

1 (29) 78 0 0

2 (24) 73 120 0

3 (4) 76 122 175

G andnean

calculated length 76 120 175
(n) (57) (28) (4)

Length increment 16 44 55

Table 37. Backcal culated total IenPths and Ien(%th increments for
uvenile bull trout collected fromthe North Fork of
ost Creek during August 1982,

lengath (mm) at annulus

Age (n) I 11 111

0 (4) 0 0 0

1 (20) 12 0 0

2 (3) 67 110 0

3 (3) 69 108 150

Grand mean

calculated length 71 109 150
(n) (26) (6) (3)

Length increment 76 38 41
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Table 38.Backcalculated total lengths and lengthi ncrenentsfor
j uveni | e bull trout collected fromSqueezer Creek
during August and September 1982,

length (mm) at annulus
Age (n) I 1I III
0
2 (30) 50 98 0
3 (2) 75 125 179
Grand mean
calculated length 54 99 179
(n) (51) (32) (2)
Length increment 54 45 80
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LENGTH FREQUENCY INFORMATION

~ This section contains exanple length frequency diagrans for
various species in different parts of the Swan drainage. Length
distributionsof fishcapturedintributary population monitoring
sections during the summer and fall of 1984 are presented in
Figures 2 through 11. Data for fish captured in Swan River
el ectrofishing during the fall of1982 are in Figures 12 through
16. Swan Lake gill nettina data are in Fiaures 17 and 18, while
information on creeled fish from various parts of the Swan drainage

and from various ot her wat er sar e in Pigures 19 through 25.
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Figure 2. Length frequency di agrams for cutthroat trout captured

byel ectrofishing in Piper Creek during July and
August, 1984.
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Figure 3. Length frequencydiagranms forcutthroattrout
captured by electrofishing in Piper Ceek and
Cedar Creek during August and Septenber, 1984.
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Figure 4. Length frequency di agranms for cutthroat trout
captured by electrofishing i n Cedar Creek during
September, 1984.
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Figure 5. Length frequency diagrams for juvenile bull trout captured
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Cct ober, 1984.
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Figure 7. Length frequency di agranms for juvenile bull trout captured
by el ectrofishing in Col d Creek during August, 1984,
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Figure 10. Length frequency diagrams for brook trout captured
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Figure 11. Length frequency diagrams for brook trout captured
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Fi gure 14. Length frequency diagrams for brook trout captured during
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belodCygnetLakeandinthemiddlesdanRiverbetweenthe
Salmon Prairie and Piper Creek bridges.
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Figure 17. Length frequency diagrams for northern pike and bull tro
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Swan Lake during April, 1983.
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Figure 20. Length frequency diagram for kokanee salmon harvested
by angl ers fram Swan Lake during t he summer of 1983.
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INSTREAM FLOW RECOMMENDATIONS - TRIBUTARIES

Oorg)osm_e wetted perinmeter -discharge curves for 16 streans
surveyed during 1982 through 1984 are presented in Figures 26
through 38. These were generated using the WETP technique and
methods described by Leathe and Enk (1985). Recommended minimum
flows are indicated on most of the WEIP curves. Many of t hesewer e
agreed upon at an interagency neeting between MDFWP, USFS, and
USPWSin earlyl1983. However, sone of the data presented herein
were not available at the time,In those cases,l ecommendedf | ows
must be considered preliminary.
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Figure 26. Average wetted perimeter versus discharge with recommended minimum flow (5.° cfs) for

three cross sections on Bond Creek in the Swan River drainage ~uring 1982.
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during 1984.
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during 1983.
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drai nage during 1982.
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four cross sections on Sixmile Creek and Groam
Creek in the Swan River drainage during 1983.
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Figure 36. Average wetted perimeter versusdi schar gew t h recommended minimum flow (6.0 cfs) for

three cross sections on S. Fork Lost Creek in the Swan River drainage during 1982.
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Figure 37. Average wetted perimeter versus discharge with recammended minirmum flow
(4.0 cfs) for four cross sections on S. Woodward Creek in the Swan River

drainage during 1983.
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(11.0 cfs) for four cross sections on Squeezer Creek in the Swan River
drai nage during 1982.



HYDROLOGY - TRIBUTARIES

~ Tabular sunmaries of average daily di schar?es for six Swan
River tributaries for the period October 1983 through Septenber
1984 are presented in Tables 39 through 44. Because of problens
with maintaining and oPeratlng the water |evel recorder, onl

monthly fl owneasurenents are avail abl e for the South Fork of Los
Creek (Tabl e 43). Gaphs of average weekly discharge conpared to
minimuminstream flowr ecommendations are di splayed in Figures 39
through 43. Flowduration curves wth recomended m ni mumf| ows
are in Figures 44 through A4o.
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Table 39. Average daily discharge (cubic feet £er secondg in Cold
e

Creek during the period Cctober 198

t hrough
1984.

pt enber

Location: %NE5S28T21INR17W, ( StreamKkij | onet er 8. 0)
Drai nage Area: 35.2 sq. km(at gaging station)
Period of Record:  October 1983t hr ough September 1984
Gage: Vater stage recorder _
Remarks: Records general |y were good with exception of
winter nonths (‘November through March) where
daily flows determned by interpolation from
‘graphs of monthly f | owmeasurements.
Average Discharge: 46.6 cfs
Extremes for year: Mwxinum 189.9 cfs
, June21,22,25-29, 1984
Mnimum 13.0 cfs Novenber 28,1983

COLD CREEK
Average Dai | y Discharge (c£s)

Oct Nov Dec Jan feb Mar Apr May Jun Jul Aug Sep
1 19.4 17.4 13.4 191 18.2 19.0 15.6 21.7 SO5 135.9 107.3 43.8
2 8.7 18.0 13.6 19.4 18.0 19.2 15.6 30.8 S0.5 1359 103.7 42.3
3 18.7 18.0 13.7 19.6 17.8 19.4 17.4 28.7 90.5 135.9 103.7 40.8
4 2001 21,6 13.8 19.8 17.7 19.6 18.0 21.7 90.5 135.9 103.7 38.1
S 18.7 21.6 14.0 20,0 17.5 19.7 18.7 26.7 90.5 135.9 103.7 38.1
6 18.7 27.7 141 203 17.4 20.0 19.4 25.8 131.4 135.9 103.7 35.5
7 18.0 249 143 205 17.2 20.1 18.7 26.7 96.9 114.8 103.7 34.2
8 18.0 24.0 14.4 207 17.0 20.3 21.6 27.7 96.9 114.8103.7 33.0
9 20,8 249 145 21.0 16.8 20.4 20.1 45.3 81.7 96.9 103.7 31.9
10 20.8 26.7 147 2.2 16.7 20.6 20.1 45.3 68.8 127.1100.2 30.8
11 18.0 38.1 14.8 21.5 16.5 20.8 20.8 48.6 68.8 127.1 96.9 29.7
12 18.0 342 149 2.3 164 20.9 20.1 48.6 68.8 114.8 93.6 27.7
13 8.0 33.0 151 2.3 16.2 21.0 19.4 68.8 76.3 114.8 90.5 26.7
14 17.4 31,9 15.2 21.0 159 21.2 20.8 68.8 81.7 114.8 84.5 25.8
15 17.4 30.8 15.4 20.8 16.1 21.4 26.7 84.5 1148 100.2 81.5 24.9
16 17.4 31.9 15.6 20.7 16.3 2.5 39.4 68.8 135.9 9.9 78.9 24.0
17 18.7 31.9 15,8 20.5 16.5 2.7 54.0 68.8 135.9 96.9 76.3 23.2
18 18.7 30.8 16.0 20.3 16.6 21.8 59.9 68.8 135.9 96.9 73.7 22.3
19 17.4 29.7 16.3 20.2 16.8 22.0 62.0 81.7 1359 9.9 71.2 22.3
20 17.4 28.7 16.5 20.0 17.0 22, 59.9 90.5 155.5 9.9 68.8 29.7
21 17.4 144 16.8 19.8 17.2 22.3 57.9 81.7 189.9 96.9 66.4 27.7
22 2001 142 17.0 197 17.4 22.4 57.9 81.7 189.9 96.9 64.2 26.7
23 20.8 140 17.2 19.5 17.6 22.6 57.9 81.7 160.7 96.9 62.0 25.8
24 18.7 13.8 17.4 19.3 17.7 22.7 48.6 81.7 135.9 96.9 59.9 24.9
25 18.0 13.6 17.7 19.2 17.9 22.9 40.8 81.7 189.9 9.9 57.9 24.9
26 18.0 13.4 17.9 19.0 18.1 23.0 355 81.7 189.9 96.9 55.9 24.9
27 8.0 13.2 18.1 18.8 18.3 23.2 33.0 81.7 189.9 107.3 54.0 24.0
286 18,0 13.0 18.4 187 185 23.3 30.8 8.7 189.9 107.3 52.1 24.0
29 18.0 13.2 18.6 18.5 18.6 23.4 28.7 81.7 189.9 107.3 48.6 24.0
30 18.0 13.3 18.8 18.3 23.6 27.7 885 160.7 107.3 47.0 24.0
31 17. 4 19.0 18.2 23,7 D 107.3  45.3
Mean 18.5 22.7 15.9 19.9 17.2 2.5 32.9 62.2 127.5 111.1 79.6 29.2
Max 20.8 38.1 19.0 21.5 18.6 23.7 62.0 90.5 189.9 135.9 107.3 43.8
ni 17. 4 13.(2) 13.4 18.2 15.9 19, 15 25.8
5

n
Ac-fr 1135.4 1352,

8.8 96.9 45.3 22.3

.6 68. . .
1957.2 3820.5 7583.8 6827.8 4830.8 1736.5

~ O

977.4 1225.8 991.4 13

o

0.

82



y
y

1984 were

by interpolation and comparisons with

draina

from
Dai |

U-17, 1983, M

in Lion
pt enber
1984) when
n
ts.

&
olatio

S13T22NR17W, ( St r eamkilometer 10. 5)
on ofM Nt er

1,
terp
measur enen

ril

er second

excepti

1983pthrough

AD

yin

1983 t hr ough September 1984
ood with
1983 -
| ow
ods Cct.
June 20-23,
8.0 cfs March 9, 1984

\\t er st ager ecor der

Records

peri
4

y f

cubi ¢ feet
od October
M{at gaging station)
L g
=0
nmont hl
198
ges.
cfs

b

Mini

LI oN CREEK
Average Dajly Discharge (cfs)

October

| ows det erm nedb

of

CNov
during the

K f

S

ws

acent
arge: 58.9

P

g the per

26-June 5,
|

estimated

ad

nont hs
Average Disc

dai |
ra
| 0

ge Area: 55.0 sq. k

Period of &cord:

Gage:

ge daily discharge (

Creek durin

1984,
Extrenes for year: Maximum: 448.6 cfs June 27, 1984

Location: NW5NE%

Remarks:

Dral na

Table 40 ., Avera

455nm«wﬂ%$wuaﬁﬁnwu3nunuuuS usum
~
62-‘.63‘62990888033660051188335 . 49“50-
M snﬁnuwmwnunnnnmmnnnﬁssuuMu nnum
3g34rsganseddAaqnqasaasdssdarc nycy
‘2‘377783130129933339,33‘16989 lus.lu.\u
P ISTEEFEETEREEEE L EEEEPEEE PRI REE
-y

fesddndsanddsAdscgeeggqanrsddsg <81
9409

Bnnnnnnnnuunubsunu PRI PEERE] 5mum

10816‘3201223“5678890123345‘57 8700

’988888808088888088889999999999 sgem

Saus Dununnuuuunnmm 22888 =g

ONMY
Jﬁu%%%xnnnnnx%ﬁsunnnnnnmmn gnnRs QRAZ
~-

BOMEDAMENATEONETRANNRONMEE NEON S RYQWN
nmnmnnnnnmmmonnnnnnnnnnnz I92 J85

i
AV o®
* o o o

MJ032009633363977108408832 «mm©
CEnRERNANARARARRIRLRNEYIRY ARES 5nmm
L] . LN ] L) JS’JS‘

08

>0 O O ~S S LLMT& ©~nM
~wo

11MHNMMBBBBMHMMH111111111 nenms 85A8

°‘533008888°13500603555.Jo (-3}

ANmenerOag LSS RANAINERRRBH mmmm

83




I n Piper
er
)
1984

pSepumberl984
0 cfs April 1-14, 1984

er
tion of November 20,

84 when daily flows were

by interpolation fram Qr aphs of

flow measurements.

.0 cfs June 21,

hrou
stage recorde
P
19
5
6.

1,

d October 198% through gept e
th exce

wi

ge (cubic f eet
20.4 sq. km (at gaging station)

Maximum: 23

23.5 cfs

October 1983 t

\\at er

y

Average Discharge:

Extremes for year

Pl PER CREEK

Average Daily Discharge (cfs)

e perio
OCtNWDecJanPebllarAptnayM

dischar

th

SW5NE%S25T22NR18W, (Stream kilometer 6. 4

DrainageAr ea:

1983 to April

estimated

mont hl

during
Records good

ge dai
Period of Record:

Location:
Gage:
Remarks:

Creek
1984.

Table 41. Avera

ooooosososooosoooooooossoossoos

98888889088887177779Dn988877777

- X~ sooooo 00500555005555 .soooo

¢ »

oo. oooooo ooosoooooooo -5 ossoo

8 FrREfss GRXSRRRRISNS 18 dd%92s

oooooooooooooooooooooooooooooo

L LR LR R L BT R B EEESS fop 4

-4 =i

ooossoooo.ﬁos soooooooooooosooooo

qansadgasdy AIsIRRIsRgigesIFdgg

22211 loo.oo 0111111112232 22-2-33

66666 ‘6‘6‘666“‘665‘6666 - AR

888777776666666666‘6666 wVwoeww

02‘679 2‘6797532086‘209 5319055
CEEEEE ddddad4d4dg8g88 crddsad

865320 15‘2197“57913“89135799

AN 808‘87771777888888999999

o 05000500050550055‘ 578901219
R shdddNdsdnddiggess odddggdg

00050000&50000000000 eegouneaes
A A L L Ll S Ov o

SLLACELLLEPEEELFRELELEEEEE R I

Z156.4 6877.0 2471.8 658.4

97.0 16,5
44.0 0

4.8 115.6
210.0 235.0

84




1984

pt ember
1984

20 through

by inter-

pol ation fromgraphs of monthly f| Ow measure~

ments.

Average Discharge: 10.4 cfs

Extremes for year:

Jul  Aug  Sep

ng station)
hrough September
ption of Nov.
flows determ ned
Jun

May

%i
2.4 cfs Mrch 8-10,

62.2cfs June 1, 1984

a
3

, (Streamkilameter 11. 0)
at 8q

Cct ober 19
ge recorder
good with exce
when daily

M ni mum

Mar  Apx

SOUP CREEK
Aver age Dai | y Discharge (cfs)

g t he period October 1983 t hrough
sta

SW4YNW4S26T24NR17TW
Jan

Recor ds

\Vat er
April 1

ge

Drainage Area: 13.5 sg. km (
Remar ks:

Creek durin
1984.
Period of Record:

Location:

Ga

Table 42. Average daily discharge (cubic feet é)er secon(g in Soup
e

e s . e .« L L. L .. S ...
MMM NMONDAMNNNNNNNINNOMMANNNNNNANN

llll-l-l3383885552299993333333338
s s o @ ¢ o s 8 @ . o o o »

L. ¢« e . . . . . e s .
ooooooa.l.I-l755555555544443333333333

4.444.000066663333300J0000222223999555
A ettt R R R R R R R S S

doidannISSsagyayddddd—qageoeeeee®

N A O OW©OWm™ 10001308351“2000566666054

« . " e e
[3a] —4
OMOANMMTMN MMM M < 5“444544444”52

2773833338311601“0025566551301:.woo
... xR . 3
10009999055_/943“u3755009368 W M~
llll 1111123 3344443533355

NMMOORRBMMMNAREBNAB O OO dRNOT N
v N1 M - € ® - CUNONN M OO o N
- ~¥o<m
™ R R < 1222U315111Dl
—

887665544456667788999001.223333

.® . ... e T @aaT o IR Xy ]
ANANNANNGEONNOMM M

22L2LLL222LL2L22

......... 3 o L. . ... - p .. ..
444444444‘4333333333333333332

0099999888888889999999990000000
.............. s o s e s _ e e 8 . .

MMM OAMOAMOAMAMMNMAOMMO ST

66.63666.5838888868338.88888333333
. L L - - - - - - -
MAMMMOMEAOTOOOEEAMMOEAMMOMMA M <

AneTner oo NN ISR RS INASRINRABS

85




Table43. Discharge neasurenments (cubic feet per second) and gage
height” (feet) at the water level recorder site on

the South For k of Lost Cr eek (NE1/4 SW1/4 S3 T24N R17W).

Dat e FI ow (cfs) Gage ht.(f eet)
11-24- 82 5.6 730
1-13-83 6.2 7.27
2-15-83 3.6 7.22
3-10- 83 10.9 7.37
5-11-83 48.7 7.76
6-8-83 143.5 8.57
7-5-83 80.2 8.07
8-31-83 8.9 7.32
9-27-83 8.2 7.28
10-27-83 8.1 7.36
11-29-83 12.2 7.43
| -1 0- 84 19.2 7.62
2-9-84 8.9 Broken
3-8-84 6.3 6. 99
4-11-84 15.1 7.12
4-25-84 56 .5 7.50
5-10-84 32.4 7.40
5-23-84 148.7 8.20
6-7-84 138.5 8.35
6-25-84 157.7 8.35
7-11-84 35.7 7.61
7-24-84 15.7 7.44
9-24-84 7.8 7.42
10-4-84 7.7 7.24

* New st af f e installed on 10 February1984 due to tree falling
on theolgggge.
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Average weekly discharge and recommended minimum flow (21 cfs) at a gaging
point at km 8. 0 on Cold Creek in the Swan River drainage during the period

October 1983 through September 1984.
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Figure 40. Average weekly discharge and recommended minimum f[aw (15 cfs) at a gaging
point at km 10.5 on Lion Creek in the Swan River drainageduring the peri od

Cct ober 1983 through Sept enber 1984.
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point at km 6.4 on Piper Creek in the Swan R ver drainageduring the period

October 1983 through September 1984.



S

8

SOUP CREEK

Discharge (cts)
g

)
?

104

Oct ' Nov ' Dec ! Jan ' Feb ' Mar ' Apr ' May ' Jun ' Jul
1983 1984
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point at km6.5 on Squeezer Creek in the Swan Ri ver drainage during the period
Cct ober 1983 through September 1984.
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Figure 46. Flow duration at a gaging point at km 6.4 on
Piper Creek in the Swan River drainage during
the peri od October 1983 through September 1984.
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Figure 48. Flaw duration at a gagi ngpoi ntatkm 6.5 on
Squeezer Creek in the Swan River drainage during
the period Cctober 1983 through September 1984.
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WATER TEMPERATURE

Gont i nuous recor di ng Tayl or thermographs were installedinthe
Swan River (at the Piper Creek road bridge) and in six tributary
streans duringthe stu g Average weekly maximum and m ni num wat er
tenBeratures during 1983 and 1984 are’in Figures 49 through 55.
Tributary thermographs were placed at the same |ocation as water

| evel recorders.  Specific locations were described by Leathe et
al. (1985).
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Figure 49. Average weekly maximum and minimum temperatures at
t he Piper Creek roadbridge on the Swan River during
1983 (upper graph) and 1984 (lower graph).
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Figure 50. Average weekly maximm and minimum temperatures at km
8 in Cold Creek in the Swan River drainage during
1983 (upper graph) and 1984 (lower graph).
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Figure 51. Average weekly maximum and minimum temperatures at
km 10.5 in Lion Creek in the Swan River drainage during
1983 (upper graph) and 1984 (lower graph).
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Figure 52. Aver age weekly maximum and minimum temperatures at
km 6.4 in Piper Creek in the Swan River drainage during
1983 (upper graph) and 1984 (lower graph).
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Aver age weekly maximum and minimm temperatures at

km9.5 in Soup Creek in the Swan River drainage during

1983 (upper graph) and 1984 (lower graph).
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Fiqure 54. Average weekly maximum and minimum temperatures at
km 5.5 in S. Fork Lost Creek in the Swan River
drai nage during 1983 (upper graph) and 1984
(lower gr aph).
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Figure 55. Average weekly maxi num and minimum tenperatures at
km6.5 in Squeezer Creek in the Swan River drainage

during 1983 (upper graph) and 1984 (I ower graph).
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