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INTRODUCTION 

This annual brood year'report documents the length frequency of spring-run chinook salmon 
smolts emigrating from Mill and Deer ,creeks and the timing of spring-run yearling outmigration. 
Juvenile growth patterns are followed from emergence through rearing and emigration. This 
1995 brood year (BY) report will cover the 1995 adult spring-run chinook salmon (spring run) 
population counts, onset and peak of spawning, calculated and actual timing of 95 BY spring-run 
fry emergence, spring-run juvenile growth rates, spring and fall-run fry emigration and spring­
run chinook salmon yearling emigration. 

This 95 BY report was funded through the Federal Sport Fish Restoration Act for the purpose of 
investigating spring-run life history in Mill and Deer creeks. No conclusions will be drawn at 
this time as to the emigratio:t:J. patterns of spring-run chinook salmon in Mill and Deer creeks. 

1995 Adult Population Counts and Spawning Survevs in Mill and Deer Creeks. 

An estimated 320 adult spring run entered Mill Creek in 1995. This estimate was derived from 
electronic and visual counts at Clough Dam, February through June 1995. Spring-run spawning 
surveys for these adult salmon began in Mill Creek on 23 August (Table 1). The purpose of 
these spawning surveys is to determine the onset, peak and termination of spawning and to 
collect tissue samples from carcasses for genetic analysis. Spawning surveys extended from 
above Hwy-36 bridge crossing downstream to 2 miles below Black Rock. The reaches from 
Rocky Gulch to Savercool and from 2 miles below Black Rock to Little Mill Creek were not 

, surveyed. The first redds were counted in the Black Rock area on 14 September. Maximum 
daily water temperatures in the Black Rock area dropped below 57°F on 22 September 
(Appendix Tables 1-4). Given the limited nurriber of surveys made, the peak and termination of 
spawning and spawning distribution cannot be determined for Mill Creek. 

In Deer Creek, the 1995 adult population was counted by snorkel surveying the. adult holding 
habitat. On 2 August the reach from Upper Falls to approximately 4 miles, downstream of 
Ponderosa Way crossing was surveyed and 1,295 adult salmon were counted. Spring run 
spawning surveys in Deer Creek began on 22 August. Spawning surveys extending from Upper 
Deer Creek Falls to Gaithers Camp. Areas not surveyed include the reach from Hwy-23 to 
Lower Falls, from Wilson Cove to Polk Springs and downstream of Gaither Camp. The first 
redds were counted the week of30 August in the Lower Falls area(Table 1). Maximum daily 
water temperatures at the onset of spawning were 56°F (Appendix Tables 1-4). Of the areas 
surveyed, Upper Falls to Potato Patch Campground had the highest concentration of redds. The 
onset of spawning in this reach was the week of 5 September. The week of 12 October appeared 
to be the peak of spawning activity. On 31 October, live fish were still on redds in the Upper 
Falls area. In the Lower Falls to A-line reach the peak of spawning was the week of 10 October. 
No live fish were seen on redds after 23 October in this reach. Spawning data from these two 
reaches will be used in calculating time of egg hatching and fry emergence. 
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TABLE 1. August - October 1995 spring-run spawning records in Mill and Deer creeks. 
Redd counts are cumulative for the season--all redds are counted in every survey. 

Mill Creek spring-run chinook spawning survey counts. 
Total 

Date week # Area Redds Carcasses Live 
08123/95 34 Savercool to Black Rock 0 0 0 
08/31/95 35 Savercool to Black Rock 0 0 0 
09/06/95 36 Savercool to Black Rock 0 0 0 
09/13/95 37 Little Hole-in-the-Ground to Hole-in-the-Ground Camp 0 0 0 
09116/95 - 37 Hwy-36 Bridge 0 0 0 
09114/95 37 Savercool to Black Rock 2 0 0 
09118/95 38 Black Rock to Ranch House 5 0 0 
10/03/95 40 Savercool to Black Rock 6 0 4 
10/04/95 40 Hole-in-the-Ground to Rocky Gulch 24 2 7 
10111195 41 Hwy-32 to Hole-in-the-Ground 31 '" 7 .:l 

10111195 41 Little Hole-in-the-Ground to Hole-in-the-Ground Camp 35 9 21 
10117/95 42 Hot Springs bridge to Hwy -36 0 0 0 
10/30/95 44 Little Hole-in-the-Ground to Hole-in-the-Ground Camp 24 9 0 

Electronic counter spring run estimate: 320 

Note: Areas not surveyed: Rocky Gulch to Savercool and Black Rock Ranch House to Little Mill Creek. 
Redd counts do not represent total redds since some surveys were made prior to end of spawning season. 

Deer Creek spring-run chinook sj2awning survey counts. 
Total 

Date week # Area Redds Carcasses Live 
08/22/95 34 Upper Falls area 0 0 0 
08/24/95 34 Lower Falls to A-line 0 0 0 
08128/95 35 Upper Falls, Hwy-32 0 0 0 
08/29/95 35 Ponderosa Way, Beaver Creek 0 0 0 
08/30/95 35 Lower Falls to A-line 5 0 0 
09/05/95 36 Upper Falls, Hwy-32 4 0 0 
09115/95 37 Lower Falls to A-line. 35 0 6 
09119/95 38 Upper Falls to Potato Patch 84 1 26 
09/26/95 39 Upper Falls to Potato Patch 89 17 77 
09/27/95 39 Lower Falls to A-line 74 6 21 
1 % 1/95 40 A-line to Wilson Cove 94 4 24 
10/04/95 40 Upper Falls to Potato Patch 209 19 68 
10/05/95 40 Lower Falls to A-line 94 10 31 
10105/95 40 Polk Spring To Murphy Trail· 102 1 5 
1011 0/95 41 Lower Falls to A-line 111 6 22 
10112/95 41 Upper Falls to Potato Patch . 235 15 105 
10116/95 42 Upper Falls to Potato Patch 326 16 56 
10/23/95 43 Lower Falls to A-Line 79 1 3 
10/26/95 43 Beaver Creek to Gaither Camp 7 1 0 
10/26/95 43 Murphy Trail to Beaver Creek 122 0 0 
10/30/95 44 Upper Falls to Potato P~tch 275 10 6 
10/30/95 44 Lower Fall to A-line 2 0 

Snorkel survey spring run estimate: 1,295 

Note: Areas not surveyed: Hwy-32 to Lower Falls and Wilson Cove to Polk Spring. 
Redd counts do not represent total redds since some surveys were made prior to end of spawning season. 
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Egg Incubation, Hatching and Fry Emergence 

To calculate fry emergence, daily temperature units (TU) were calculated trom the water 
temperature records on each creek, starting with the onset of spring-nm spawning. A TU is 
defined as the average daily water temperature (in OF) minus 32. From the time of egg 
fertilization, a cumulative minimum total of 1550 TU's is required for the egg to hatch and the 
fry to emerge. Based on these criteria, the calculated earliest emergence in Deer Creek at A-line 
would be 28 November. The expected emergence from the peak date of spa\vning would be 24 
January (Table 2). Behveen the time fry are first estimated to hatch to the time the peak of 
hatching could occur is a two-month time period. This gap is further extended by estimating the 
latest time period fry would be emerging. The termination of spawning at A-line area was 23 
October. Estimated emergence of fry from this date would be 13 February. So although the time 
lapse between the onset and termination of spawning (8/30-10/32) is approximately eight weeks, 
this can lead to a II-vleek lapse between the onset and termination of fry emergence. Weekly 
sampling for newly emerged fry in Deer Creek began on 18 December 1995. The first fry were 
o bserved in the A-line area on 11 January ranging in size from 3 1-36 mm FL. In the Ponderosa 
Way area the first try were observed on 28 December ranging in size from 32-34 mmFL. Fry in 
this size range continued to be sampled through 3 May (Figure 1). 

TABLE 2. Calculated and actual spring run fry emergence times in Deer Creek and Mill Creek 
based on time of onset and peak of spawning activities. 

Spawning Calculated Actual Size 
Creek Dates Emergence Emergence mmFL 

Deer Creek at A-line (onset) 08/30/95 11/28/95 01111196 31-36 mm 
(peak) 1011 0/95 01/24/96 

Deer Creek at Ponderosa vVay no surveys 12/28/96 32-34 mm 

Mill Creek at Black Rock (onset) 09114/95 12115/96 01109/96 34-35 mm 
(peak) no surveys 

In Mill Creek the calculated earliest emergence in the Black Rock area would be 15 December. 
Weekly surveys began on 9 January. Spring-nm fry were captured on this first survey and 
ranged in size from 34-35 mm FL. No spawning surveys were made in the Black Rock area to 
determine the peak and termination of spawning. Newly emerged fry in the 33-34 mm FL size 
range continued to be sampled through 2 May (Figure 2). Due to snow and road closures, Black 
Rock was the only sampling station accessible during the time of spring-nm fry emergence this 
season. 

Juvenile rearing 

In Deer Creek, 864 juvenile spring-nm salmon were sampled from late December 1995 through 
late August 1996 (Figure 1). By early June, juveniles had moved from the edgewater rearing 
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figure 1. length frequency dlsh\buUoo (mmfL) of spflng-run chinook salmon raoulng In OUf Creak, Dacamber 1995· December 1"9'96. Sample slu = 864 fish. 
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FlgUfa 2. hngth 'uquency d1sh~utlon (mmfL) of spring-fun chinook salmon rearing In Mill Cnusk, OOCamb6( 1995 - 06cemb6( 1996. Sarnplll 51211" 418 fbh. 
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areas into the riff1e and pool areas. From Jlme through August, length frequencies ranged from 
39 to 93 mm FL, with the majority of juveniles sampled ranging from 54 to 78 mm FL. No 
sampling for juveniles rearing in Deer Creek occurred after August 1995. No 95 BY yearlings 
were sampled during 96 BY rearing studies in 1997. 

In Mill Creek, 418 juvenile spring-run salmon were sampled from early January 1996 through 
early August 1996 (Figure 2). From June through August length frequencies ranged from 53 to 
108 mm FL, with the majority of juveniles sampled ranging from 56 to 95 mm FL. No sampling 
for95 BY juveniles rearing in Mill Creek occurred after August 1995. No 95 BY yearlings were 
sampled during 96 BY rearing studies in 1997. 

Techniques used to capture juvenile spring run in Mill and Deer creeks (electro shocking and 
seining) may be biased toward sampling smaller fish. Therefore, this data may not represent all 
size ranges of juvenile salmon rearing in these creeks. 

Frv and Yearling Emigration 

Rotary screw traps were placed in Mill and Deer creeks to sample outmigrant spring run and 
record size range and timing of emigration (Figures 3 and 4, and Tables 3 and 4). In both Mill 
and Deer creeks these screw traps are placed in fall-run chinook salmon spawning habitat. Since 
fall-run and spring-run fry emerge during the same time periods, if spring-run fry emigration 
occurred simultaneously with fall-run fry emigration, we would be unable to distinguish the two 
runs in the trap catches. 

The rotary screw trap in Deer Creek was fished from early December 1995 through December 
1996, excluding the months of July, August and September 1996. The first fry was sampled on 1 
December 1995 and measured 31 mm FL. Fry in the 32 to 40 mm FL size range continued to be 
sampled through late April. Ma,'(imum size increased each month from 42 mm FL in December 
to 97 mm FL in May (Figure 3 and Table 3). The first 95 By spring-run yearlingoutmigrant was 
trapped on 19 November 1996. One-hundred and three yearlings were captured between 19 
November and 5 December ranging in size from 68 to 118 mm FL. Due to high flows, the rotary 
screw trap was not reinstalled after 5 December 1996. 

The rotary screw trap in Mill Creek was fished from December 1995 through December 1996 
excluding the months of July, August and September. The first fry was sampled on 9 December 
measuring 32 mm FL. Fry in the 33 to 40 mm FL size range continued to be sampled through 
April 1996. Maximum size increased each month from 33 mm FL in December to 101 mm FL 
in May (Figure 4 and Table 4). The first 95 BY spring-run yearling outmigrant was trapped on 3 
November. Ten yearlings were captured between 3 November and 5 December ranging in size 
from 93 to 117 mm FL. 

1994 BY Trapping 

Yearling 1994 BY spring run may have been captured during rearing and outmigrant sampling in 
Mill and Deer Creeks. Figures 2 and 3 show salmon in the 101 to 149 mm FL range occurring in 
December 1995 through early April 1996 which do not fit the growth patterns of the 95 BY 
juveniles sampled. 

-7-



figure l_ length fUlqWUlCY dlslrlbutlon ImmFll of .IOpdng-run and f;j/l-run chinook salmon omlgralJon (rum Ollur Cruok, Ducumbur 1995 . Docu/liul,l( 19%. Sample ~[10 -= 19~H fbtl. 
Doc 95 Dec 95 Jan 96 Jan 96 f"b 96 Feu 96 Mar 96 MM 96 Apr 96 Apr 96 M ... y 96 May 96 JUII 96 JlJn 96 Jut 96 Jul go Alig 96 Aug 96 Sop 96 Sf:lP 96 Oct 96 Del 96 NO\l 96 Hov 96 Olle 56 Dec 96 
.arty lat. .;uty lat. aarly 1.110 oarly la[o oarly latu IIMly lilto oil/ly 10110 oally Idlu uady l<ile tiMly la/a (lady lalto OlaJiy ta.ls eo.1ly lat. 

00 

100u('.: dfg.ifu.ndbluf1 



I 
\0 

I 

Figure 4. length trequaocy dlstilblltlon (mmfl) of spnng>-ruo and fall-run chinook salmon amlgratloll from Mill Cf6Uk, Dac611lbar 1995 - Docoll\bo( 1996. Salllplil sl1:(I;::; 176 r1sh. 

Doc 95 Doc 95 J4lI1 96 Jan 96 Ftib 96 Fob 96 MM 96 Mar 96 
• arty lah .atfy lale Darty latD earty Jata 

"",'--- ~ 

~"" 
;;110 

Apr £Iii 
e,l/ty 

Apr 96 
tat", 

--...,Ir---

MJ.Y 96 May 96 Jun 96 Jun 96 Ju! 96 
/lo.dy lala urly [ala (laily 

F 

~1~~F-II~le 11f-
:'==-.11[------11' .1' :1:::_ ~.~ ___ ._. ___ . __ . _____ .~ ______ . ____ . __ _ 

loure.: df~.itd.f.dL.>lurt 

Jill 96 

Idola 

~--

Aug 96 AlJg 96 Sup 96 S(;IP 96 Del 91i 

"ady ldlu iliUty la.la bally 

._-

Oct 96 
la]o 

No\{ 96 Nov 96 Dac 96 Dec 96 

sMly lale 6iU"ty lalii 

1,----

~ ~ 

, JI' T 



Table 3. Sprlng-(un and tall-fun chInook salmon emigration tram Deer Creek December 1995 ttHough December 1996 
Note: 94 BY yearlings are reported In 94 BY A~~ RepQr~~~~~~ry_~~_~£orte~ L~~gQ~'(_!~2~~ ___________ _ 

Method: 8' (otary screw trap fished at canyon mouth: T25N, R 1W, 522 

YEAR 1995 1996 
MONTH DEC--IAN---F-E-B---M~-APR----MAY--JLJI~- - SEP OCT---I~O\i---D~---
DAY 11 ------------------------------------ ---------------------------

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

II TRAP DAYS 
IITRAPPEDliy 

yearling 
SIZE RANGE MMFL try 

yearling 
AVERAGE MMFL try 

yearling 

o 
o 

o 
o 

61 
out 

In 
56 
33 
25 
24 
12 
7 

8 
_ 8 

29 
273 

30-42 

35 

11 no try trapped prior ta-"D",e",c-,l~ ______________ _ 

srout.wk4 

102 
11 

3 

168 
75 

187 
94 
84 

126 
550 

out 

In 
259 
211 

89 
141 
53 
40 

104 
45 
40 
88 

64 

28 
2551 

32-49 

35 

156 
51 

out 

In 

164 
66 

125 
out 

8 
576 

33-60 

36 

In 
26 
10 
11 

4 
II 
25 

112 
40 
15 
38 
27 
48 
32 
40 
43 
47 
50 
34 
75 
31 
17 

723 
55 
21 

26 
1539 

32-75 

37 

-----------

29 
16 
17 
lt 

13 
7 

104 
17 

20 
30 
44 
42 
18 

21 
18 
14 

n 
21 

31 
469 

32-.96 

45 

21 
2 

13 
out 

In 
66 
30 

8 
26 
15 

17 
5 

out 

17 
210 

3697 

66 

In 

2 

o 

out 

26 
18 

59-89 

63 

In 

o 

15 

o 

o 

o 

15 
38 
18 

o 
7 

30 

103 

66-118 

88 

no sampling In spring 1997 

out 

17 

78-107 

90 



Table 4. Spring-fun and taU-clin chinook salmon emigration frolll Mill Creek December 1995 througll December HJ96 

Note: 94 ~y yearllr!9.s are feport~~.~ BY Annua~B.~e~~ ~~~,:!:J£l'~ ~!~e~~~.!!~~Q§. §.y ~~!~~ !~~I~~!.. ___ ~ __ 

Method: 5' rotary screw trap fished at canyon mouth: T25N, R.2W, S1. 

------------------- ----_._---- ----------------... __ ... _"-------

srollLwk4 

YEAR 1995 1996 
MONTH DEC JAN FEB MAR APR MAY- -----JITN- ---SEP-----Oer----NOV----bEC 
DAY ------------- ---------------- -- ----.-------- ---------liQsampiinginspilng1997-

# TRAP DAYS 

6 
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1~ 
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yearling 
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yearling 

In 
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Coded-Wire-Tagging 

Juvenile salmon >40 mm FL captured during rearing studies in the spring and yearling salmon 
captured in the rotary screw traps in the fall were coded-wire tagged with a code unique to each 
creek. In Deer Creek, 782 spring run were tagged using tag code 0601080408. In Mill Creek 
157 salmon were tagged using tag code 0601080409. Juvenile salmon sampling efforts in the 
Sacramento River and Delta during the fall of 1996 did not recover any Mill or Deer Creek tag 
codes. Daily sampling sites included rotary screw traps at GClD and Knights Landing, mid­
water or Kodiak trawl sited at Sacramento, Mossdale and Chipps Island, and beach seining in the 
lower Sacramento River, norther Delta, Central Delta and south Delta. 

Recommendations 

The 1995 BY is the third year that spring-run life history in Mill and Deer Creeks has been 
monitored from adult migration through juvenile emigration This life-history study is scheduled 
to continue through four complete brood years. Knowledge of spring-run adult migration timing 
is used in coordinating instream flows with irrigation demands in Mill and Deer Creeks. The 
timing of spring-run fry and yearling outmigration timing is used in setting Sacramento-San 
Joaquin Delta flow standards to protect spring-run smolts. Due to the small sample sizes 
inherent with such low adult population numbers, coded-wire tagging is an impracticable 
method to monitor juvenile spring-run salmon movement through the Delta. 
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APPENDIX TABLE 1. Dally waler lemperalure records tor Deer Creek al A-Line: July 1~95 - December 1996; The A-line Road crossing area Is used by spring-run chinook salmon tor adull holding and spawning, 

egg Incubation, fry emergence, and juvenile rearing . 

.us. AUG9S SEP95 OCT 95 NOV9S DEC9S JAN •• FEB 96 MAR" APR 96 MAY 96 JUN" JUl96 AUG 96 SEP 96 OCT 96 NOV 96 DEC 96 

DAY min m.axrn •• n m&n munwan min momlan min m.xmeao min mum •• n min m.xmlun nUn maxmlan min mlxm.an min rn.xm •• n nlln min min min min min min """ min 

54.159.151.. 6&.li1.3 58.8 52.957.0 &4.. ·48.9 5U 50.1 "5.9 .n.l H.i 45.5 -U.S -46.8 40.1 H.l.o1L! 39.741.1 40.8 396042 J "0.9 39.1.0\62 "28 47.15)..1 50 Ii ,50 251.25-41 51.462660.1 559 tiD 8 51t.) 53851 fi 55 Ii 51.65-4.1528 n.1 045.3 «.. 38.340.1 39.0 

55.060.358.1 57.061.7 5!U 63.2 Sl.0 55.0 49.662.360 6 45.046.445.& 43.546.4.5.6 "".4 -42.3 ·42-0 ""05 H.l 41.3 39" H.8 -41.0 "0 J 41i 042 9 41.751550 3 52358555.9 51062.259.7 55259957" 529565 M.7 51.4 53-<4 52.4 H.2 «.6 «.0 38.541.019 8 

:1 55.460.358." 51.061.159.2 63.861.066.2 -49.652.060.1 43.244644.1 43.043.943.4 40542.341.4 "0842.'414 4U42.4"'.7 4U41.344.1 44.6502418 61.1585668 56361.158.7 5-\159'56' 52055.4538 51.153.452.1 -436«8+4.040.142.3.0.7 

.. 604.160.151.1 6&.1 lil.l 58.1 51.15-4.163.0 41.349.6.9.0 41.1 43.1 42.& 4-4.546.2 -43.9 39.0 40.B 39.8 39 Ii 42.1 40 !I 381.'.5399 41.541.144 Ii .... 6509480 53259" 56.8 5-41 60657 -4 550603675 51.1 5-4.752.9 51.1 53.2 52.1 41543.542.3 -423 H.8 -42.6 

is 6-4.7 60.6 68.1 61.2 61.1 59.6 51.1 650 fi30 46.4 49.6 "7.9 41.!1 "4.2 43.0 46.2 48.0 41.2 39.1 41.5 40.6 39.6 42.1 .05 38.1 40.3 38.7 43.2 49 6 H 3 404.6 49 6 413 M.t 59.9 675 56.5 62.4 69.3 5-4.7 liD. 1 573 50.4 54.1 523 51.1 53.2 52 1 40.1 42.1 41.1 40.3 41.1 41.2 

6 66.1 60.1 68.6 67.0 61.3 590 52.255.9 539 H.6 49.3 48.0 42.1 «.1 -43.2 46.6 .(8.041.0 40.B 41.7 41.4 "O.l 426 411 37.242.3 39.6 H.9 501 H.3 4 .. 8 50.9 .. 82 5-4.1 608 583 58.1 £.4.0 608 556 61.0 68.1 50.4 fl..U 523 51..4 63.6 52.. 41.042.8"1.1 40.5 -42.1 41.2 

64.759.fi57.7 55.660.167.7 52.66&.35-4.4 45648941.8 H.545.3.f04.4 4-4.11456"5.940641.941.2 39.1428410 40.3-43.1420 45051.6483 H351.4 .. 88 56.'61.2593 590il.161.l 56,615581 51156253.1 51.163262.241.143.742.7423-44.'.3.1 

55.2 58.8 56.' 53.1i 69.0 66.3 62.9 6&.3 604.-4 -4i 648 & 41.5 H.2 U.B H.8 .... 1 H.3 .... B .. 1.4 .. 2 I H.' 39.1 HI 41.1 "0 & H I 42 9 4.4 60 !I 41.9 455 513 49 0 56.1 61 2 690 686 64.0 61 1 666 61.9 6' 0 61.1 65.0 53.1 61.l 53.4 522 42 Ii +4.4 43.-4 43.7 +4.~ +4 0 

S '-4.7 61.9 56.& M.' 5!U 51.1 52., 6&.3 64.4 41i .• 48.9 H.6 46.9 "S.9 -47.9 41.5 45.0 ·H.6 .. 1.6 428 41.5 "08 43542 2 "2.1 45.1 436 U.9 .. 13 455 45.1 52049.3 6-4.1 5!1 0 61.1 59.2 "'. 61.6 57.0 622 695 51.4 65.2 53.2 51.1 52.9 1519 43.2 «.8 «0 <42.1 « .• 43 0 

10 153.8 151.0 56.7 M.I 68.& 56.6 52.5 56.1 ~.l .1.6 $0.11 .8.7 ... a ·17.3 "5.9 41.0 4-4.1 -43.8 .0.1 41 5 40.6 "1.4 43.1 -42.7 41.2 43 5 41.1 -43.2 41.1 46.1 46 0 53 2 602 53.6 590 66 I 58.5 63.7 61.0 51 9 61.2 595 620 55.6 535 486 50.9 U.9 « 2 45.3 «.6 .(23 +4.1 -42 9 

11 51.156.354.562.957.655.253.251."55.2 41.3.9.8"8.7 -4".2"5.9.5.2 .... 8-46 .... 5.5.1.2-42.3.1.740343.141.940642.141. .. 42.46' .. 48 48455452.3 54.159.751.-4 58'64061.2 51.961.5595 50953462.4 49.652.0605 43.1"5.74-4.6 .41.5«.143.7 

12 51.866.364.1 53.251.9555 604.151.956.1 47.849.$ -41.7 -45.5480 -46 I H.t 466459 "0.541.9 "'.1 "0.343.7 -42.1 39.4432 -41.. .u.5 "6.8 "5.0 50.9565 M.l 64.159.957.5 60.1 64.4 it.8 58.1 630603 50952061.4 -49551.1 50.3 45.5 "6.6 45.9 42.3 +4.1 43.4 

U 52.361.955.4 64.067.655.' 604.151.156.3 46649.1-47.& 46."41.5-46.9 42.3-43.943.0 39.440540.240543742.104064-4.1423 "'''4804,,9 514559&4264.1603579 1i0.366062.7 6'.1640615 49653.451.5 .(6649.10480 43.245.1440 39.742.3406 

145-4.169.157.564.555.556.' 55659061.0 "1.1493"8.145.547.346.5 "'.0421420 39.441.5"0.3040343.741.1 408045943.2 43.950447.2 523550531 5·4.}60.151.7 61265563.2 579628604 52.25.4.1634 046.2018.0-47.1 41.443.042.1 39'''01040.2 

15 51U61.1588 55.SftO.658.0 iS4.357.456.0 41.5"Ui48 ... 5.5-46.946.3.405-43.241.8 41.542.342.1 .. 0IH .• -420 041.004660438 451480"''' 493522505 53859.456.9 68663761.1 51.261.9695 496522508 4 •. 446245.3 "0542.341.3 39.641.7.06 

1656.161.359.1155657.956.8 63.65i.6M9 47349.1.82 46.2"8"-472 39640.6"00 39.6421141.6 42844B .. 38 41.4460-438 "2645.1-438 41.3491483 53658566.1 67062.2596 559(;03580 -'18.7516601 43.5 H.l oU.6 40543.241.6 39.'42.3408 

11 51.260.669.2 62.951.064.9 52.555.6 fl..U 41.1 "9.8 "8.6 "5.941.1 "6.4 38.540.1 39." 37.839.138.& 41.1 43.743.0 41.1411404 9 38742 8 .. 1.0 46 Ii 48241 3 520563545 57.162.2596 552 5!1.1 615 49.1523505 4".1.'.645.5 -43541.145.4 38.339939.1 

11 51.'61.'59.7 52.257.05-4.6 53.256.354.6 41.&"9&481 464"86476 3994Ui40.1 35.639.li31.0 "1.242.8420 424-480452 lll.7H.2-'11.1 455413-463 51.15655-4.153.859.75685-47585561,(95529510 43.345.14-4.1 "'641.3468 31.91'638.' 

19 56.55'.758.0 53.258.155.& 53.656.565.0 41.1491i-48.1 ·4-4."6 .•• 5.6 1&.7.0.339.6 37.139739.1405.'.240.11 42.1-41.045.140342.1"1.1 H.2502H.l 52.257655.3 55261.258053.257"55.350"53,(51.1 ,(1.543.342.3 .(6.441.747.0 38.739.939.3 

20 54.1 60.3 57.6 54.1 69.2 66.7 53.8 66.8 55.1 41.1 411.7 48.0 44.6 "5.3 «.9 38.1 39 6 38.7 38.1 399 39.6 -403 41.6 "'.2 42.-4 410 45.2 301 -H. 1 41 .. 43.9 52.0 41 9 5-40 585 56.1 57.0 6l.0 59.7 53.2 5a 5 657 51.1 54.3 52.5 40 I 43 5 41.1 ,(6.6 46.0 41.3 36.3 38.1 31.2 

21 65.860.858.4 55.& 60.1 57.6 53.& 55.& 54.7 ·"6.748.2.7.4 H.6 "& .•• 5.. 31.8 31.338.0 37.239.438.3 38.7'" 0399 41.1 -47,3 41.1 41.045.0 4l.1 46 2 4a Ii 416 54.158.3558 58563761.0 54 16'.5 51i 9 52.35-4.7534 41.4 -44 8 .(J.l «.647.7 -46.4 37.231.9 37.1i 

22 M.7 69.1 61." 66559.0 51.5 52.3 &U 53.6 43.145.5 4 •. 1 44 8 4i.i 45.5 37.8 38.8 18.5 3&.3 37.& 31.2 31.9"08 395 "1.1 45.7 44.2 428 480454 -'162 520.8 a 52.1 585 55.6 59.5 61.5 601 56.3 612 58.( 50.7 534 52.2 43.7 46.2 «.8 41.54·4.-4 429 37.6 39.9 3B.7 

23 6U 69.561.0 56.160858.2 61.354.0 52.5 43.2 "5.1 «0 44.245.3 "4.9 31.238.337.8 36.1 37.836.1 31.8 "1.0 392 39.64".4 41.!1 04-484& 0465 44 6505415 52956.1552 5866-4.261.1 57.0612590 5Q.l 53.4 52.0 45.3047.1 Hi.4 "3545.14-4.5 38.339.1 ja.9 

24 M.l 60.1 61.4 55.!I 59.0 51.4 61.6 54.0 52.1 41.6 «.4 .(J 5 43.5 «.8 44.4 36.637.4 31.t 37.238.8380 37.239.6380 40.1 ..... 8 42.~ "248 .• 41.2 44 8 52.7 48.9 52.356154 0 59.26-4.-461.1 57.061.9594 51.1 6-4.052.3 41.046043.6 43.145.1« 4 37.939.1 3B.9 

25 M.3 59.2 66.9· 63.4 57.& 155.5 51.6 53.8 52.& "2.3 +'-4 U.2 .3.6 46.245.0 36.3 37.8 31.2 37.2 30.7 31.0 3-49 38 I 37 0 -40843 5 42.4 435 520 H 8 47.7 5 .. 4.1 51.2 51.1 53.1 52.0 586 63.1 61.0 51.0 604 58.1 50.4 529 51.7 40.3 "2.6 "1.2 41.5 -43.7 42.6 38.840.8 "0.2 

2663.25'.06&.461.665.953.& 51."53.652.:4 43.546.6"5.042.145.143.736.738.737.9 31.839.631.13".938336.7 )99 .. 5042.4 .5.7520490 -48964.9522 51.152.351.6 5956-4.461.6 538577559 50'64.152.4 41.143.5425 40.642.341.2 38740639.7 

21 54.059.556.' 51.155.253.3 151.-453 i 62.. 45.948.047.0 41.0 "2.6 41.7 38.740.339.5 31.939.631.4 36.738.737.6 42.14".1 -43.0 ..... 1 50047.4 6005-4.1524 50952051.4 59562.861.1 5 .. U 590 b6 4 51,( 538 526 42.44-4.143.2 403 42.J"1.6 40.5 'II 541.0 

28 56.561.7 59.1 51.1 65.2 53.1 49.361.3 50.1i 41.1 -48.7 41.1 41.7 H.l 43.1 38140.339.6 38.1 40.339.2 37.6 l88 38.2 39.0435 "'.3 "1.5 -4!1 Ii 47 a 48.754.151.1 "9556.3531 68663.9609 650603518 51.4 54 052 Ii 4324 .. t 438 38.140.339.1 40.3.2.341.2 

19 56.560.1i58.8 51.365.853.4 "8.050.449.3 .'.9"8.4·H& 428043.543.1 "03.,.5.1.1 3B.140339.6 38.141.540.1387 .... 8 .. ,.6 ••. 6521 .. 884117541516 53.1592564 5956-44"6 665606585 52.36-4.1533 42.3.(4 .• 43." 388"1.539.840.142341.3 

30 ~0.1".066.7 51.465.953.1 48.260.949." 46.14&00472 "2845.7 .. 45 41."-42.1"'.7 311.740.3395 .0546 .•• 3.3.6.253.650.348664.151555.861.1590 59.063.1612 55069057.0 51.-45-40528 428"'''-43.7 40343042.1 "084 •. 142.3 

3156.161.258651856.1638 466.8.6"7.6 "0.842.3 .. 14 40.341' .'.0 ",9 .. 6.6 .. 43 -486550522 57.4624599 538519558 42.3 44 4 43.3 43 5 «1 438 

min maxm •• n min mum •• n min max-m •• n min maxm.an min maxm.an min mPm.an min maxm.an min maml.an min maml •• n min maxm •• n min m&XlT1un min m.:tmun min maxm •• n min ffiaxmun min mumum min maxtl1un min mum. An min maxm.an 

61.161.951.5 51.162.25i4 .8059.053.9 41.352.3416 41.048945.1 36.3-48.041.9 356-42.8399 3-4.9",(840.1 37.2-480-426 387536455 439565499 -49561.1560 538660605 53264058.1 481576525 40.35-4.147.1 38.8-48043.4 36.3«.6"0.8 

SOUfU: D.pl fish and Gam., FO R.d Diuii' 
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APPENDIX TABLE 3. Dally waler lemperalure records for Mill Creek al Big Bend: July 1995 - December 1996; The Big Bend area is used by spring-run chinook salmon for adull holding and spawning, 
egg Incubation, fry emergence and Juvenile rearing. 

JU. 95 AUG9S SfP 95 OCT 95 NOV9S DEC 95 JAN" FEB 96 MAR" APR 96 MAY 96 
.<IN " JUL " AUG 96 SEP 96 eCTS6 

DAY min m&XrrHlllII min rn~an min min mtn maxrn •• n min max m.an min min min min maltm. an mln min min min min min 

45.056.650.2 <II.' il.5 55.0 47.' 57.253.2 -45.3 518490 43.1 48.046.1 46.241.1 -46.5 385 "2.1 40.0 390 -419.0.3 385 "2.3 .0.1 38.3 H 2 .20 42.3 54.0041.8 45.1 57.S 509 

·45.958.3 51.2 49.1 61.1 55.5 48.0 51.453.l 45.5 52.349.3 4,., 46.6 "'''.5 "3.7.69.4.6 39,0 -42.3.0.1 39.0 41.2.0.3 372 42-4398 38.1H.'.1.0 -42.6529-41.6 .6.659.4526 Ih.rmo~faphlotllnnoodJanu.ry1.1997 

46.4 58.5 51.2 U.9 iLl 55.2 49.1 57.4 53.5 <46.0 52.3.n 7 39.2 H .• 42.0 .08 U.5 .2.0 39." 42.3 40.8 381 .( 1.5 .02 JS 1 42 8 .06 39 ° 46.6 42 2 .0.3 50.5 ,(5. 460 58 8 520 

45.158.551.1 48.2 6U 611.2 45.3 M.550.9 ·41.9 50.247.2 38.5 42.641.0 "1.5"5.1 U" 31.9 ,(1.5 3!1.Ii 36.~ .08 388 35 Ii ,(05 385 392 47.B .(29 40.6 5,..4.(51 041.3 59.S 530 

4i.O 59.5 61.6 4'.' 61.1 66.1 4'.4 55.6 51.6 43 Ii 493 46.7 ""0.3 43.9 42 0 .5.3-47.1 "6.2 38J 41.9 .0.1 383 406 39.2 35,( 31.9 363 40.1 .S.3 H.3 40.1i 502 :C53 H.l 60.3 53 . .( 

"'.8 $8.151.6 n.& 60.6 55.3 41.5 56.152.6 41.1 nil 41.0 39.4 43.1 -42.2 ..... ,,7.7 .60 39.4 .2.1 .0.9 38.1 415 "0.1 3-41 .1.5 31.3 40 B 50.5 45.3 41.2 52.0 ,(6.1 47.7 61.0 53.1 

.6.058.5 51.4, 41.6 59.5 M.l .u .• 56.152.9 43.0 49.1 46.6 oIl.l 46.0 ..... 0 U.946.445.1 38.1 42.3 "0.1i 38.1 "2.3,(0.1 38.] 424405 41.552.0.6.<4 41.2 525 -46.7 48.61.25-4.1 

U.I 66.1 60.8 ·U.6 58.6 52.5 41.Q ".5 61 0 .n.D "".1 H.4 432 H.3 "4.S "1.1448 -436 39.9 041.2.1.-4 381 428403 381 044.1413 41261.1461 .(15525.(6\1 4B46086-40 

41.' 55.6 61.2 ",a.o 59.5 64.1 "~4 6i.3 6l 0 41.2 .01'.3 46.7 -Ii 9 48.4 H.6 42845.3 440 41.0 -42841.1 39 Ii 428"1.0 396 H8420 ,(06.9.5.".1 40853.'-46B a458852.6 

to -45.1 65.6 60.1 48.4 68.5\53.& -48.0 ".5 530 H.I ~o., ... 0 42.4 41.& H 5 .0.6-43.7 -425 3B.3 .OB3U 403 U.3.(14 381 U.1406 ,(0.1466432 41.15-45478 .6459.526 

11 «.2 65.8 U.& "'." 51.& 52." "Ui 51.& 6<4.1 450 49. :41.S 41.5 46.1 4J.l .3.5"5.3044.6 3B.l .1.5 .02 39.0 42B 401 38) .'5 J!U 403 -466 .33 .2.851.0.92 041360.1512 

12 «.J M.l <45.5 "'., 68.1 53.0 50." 58.55-48 u.s 49.841.3 "5.3 4B.6 "'.1 42.445.l -404.3 3B.l "U 40.0 38.1 43.3.08 31.9 43.2.0.1 "0.3.7.3435 ,,4.1 51.260.1 47.360.1 53.5 

tJ "5.1 58.8 51.5 H.I 51.' 153.5 60 5 58.5 M.9 43.3 49.1 46.3 U.l 41.5 45.:1 .0.8 U.2 0420 31.9 410 39.1i 3B.7 435 "0.9 38.1 .3.5.09 38749.1.32 44 Ii 556496 .1560. 53B 

14 ·n.t 6(1.1 53.1 <48.9 i(I.4 155.0 51.3 61.555.2 42.S 49.1 46.3 43.0 46.645.5 .0.1428 ·41.2 3H 41.239.3 38.1 -43.5.09 38.3 "5.1.1.4 .jOB 51.1 .5" 466520 -485 47.76045-4.0 

15 <41.160.' 5H; 50.0 6<I.1i 156.0 4Ui 151.2 &'-1 4".1 "".8 41.4 43.~ 46 6454 36.942.6 39.1 .,2 -42.141.6 38.7 4.1.09 381.6042.1424500"50453-481,(69 a859453.3 

1i "1.361.053.6 60.951.164.5 49.15 56.553.4 +4.1 49 Ii 41.3 045.1 47.8 4i 8 38.740.1 3S.3 38.7 "2.1 -40.7 .14 .3.1,(24 381 45.9 -42 2 38.1 43.9.(1.1 433 46 2 •• 6 041.1 58 Ii 532 

11 .... 2 iD.l 153.1 4i.8 66.1 52.1 <48.2 ".152.6 43.1 49.347.1 42.8 41.3 4~.3 31.240.1 3B.7 31.239.938641..42841939.441841031042.396412,(5.3.(3.9462561511 

11 49.1158.553.0 46.251.152.3 49.1 56553.3 «.8 49841.7 45.1 49.647.0 39.60 41.5 40.3 318 3!1.Ii35.8 .0.1 415.09 39.6 478,(3.3 358H.139.2 42.8.39.(33 •• 857.6:if0 

1!1 48.051.051.9 41.559.053.8 45.' 56.853.1 439 49.1 47.1 42.1 46, 44.3 37.2408390 :H.l 39.2314 394 40.339.7 39. 48.2435 381-428402 .1.5-4864.(3 .j5958652.( 

20 4i.S 59.1 52.8 49.3 69 5 55.0 496 51.0 53.8 43.1 486 4i 6 41.5 45.0 43.5 36.539.6 38.1 l-45 39.4 385 392 .0.6391 JS!I .84 H 9 36943.5 39 Ii 412 51.1 45. .84 5905-41 

21 41.3 59.5 53.2 50.2 60.<4 55.8 49 6 55.0 52.8 oil.' 482 46 6 .u.l 46.0 44.6 36.0 390 31.3 ll.) 37.6 35. 31.2 396 384 38.1 41 8.(13 381 435 .( t.1 H 1 -49 1 452 

22 46.469.252.6 51.367.7·6-4.9 482 6-4.551.9-- 40.5 "5.1 <1.3.2 42.3 <1.5.343.8 31.2 38.3 31.1 34.931.936.336.9.01·38.1.1.7 469,(3.2 .06041843.5 -42850.7.60 

23 45.9 59.0 52.5 52.2 61.5 56.8 H.1 53.8 51.2 39.7« 8 "2." ,,1.4 44.8 <1.3.2 35638.5 37.0 34.5 36.9 355 36.3 "0.1 319 37.0 4U .(0.6 419.6.4 044 1 41.2 498453 

24 46.459.5 53.0 fIQ.2 58.6 55.0 "8.9 53.851.& 39.4 "".242.3 42.1 44.441.4 34.0 31.2 359 32.7 369 3" Ii 3".1 37.9362 37,( 453 41.2 43.3469 H.O 42.1 52.546 5 

25 <1.5.558.852.4 H.8 51.253.1 49.1 54.951.1 396 «.2422 43.0 46.1i H.l 14931.0 36.1 358 31.931i8 33.3 383357 390 H641.1 .03520,(50 4425-4.1.(119 

26 46.059.5 52.1i 45.S 55' 51.1 41.1 53.150' 42.3 ·41.1 "48 41.5 46.6436 35 . .(3B336.1 36.5 390316 33.1 31.9355 312 45341.1 419522.1i6 4.(S6.(.1493 

21 "5.960.3 53.1 <1.5.355.451.3 486 54.1 51.1 435 47.8 46.3 311.1 41.240.2 31.04396384 318 381 351 354 37936.1 40.1 .5.1 "1.8 403 502.(53 .51 538 -49 6 

28 48.1 62.8 55.4 "5.9 55.2 61.2 46.6 51.3 49.2 43.9 482 46.5 40.8 H.l 42 3 383396 388 358 39631.5 35.4 3H 365 312 42.8.0.1 403500450 439538.8.( 

29 "8.1 59.2 ~.2 46 056.1 51.8 +'-1 50.241.1 «.1 -48 4 ·46 6 40.6 44.1 42.5 3!H .(0.6 399 31.9 39.1389 36.1 408381 363 .(5.3.0.1 406538.6. 044.6529.0.1 

30 48.060.654.1 46." 56.1 52.0 44.2 51.1 -48.2 43 5 478 4U 42 3 460 U.6 40.3.1.9.(08 36.3 392378 385 46.642.1 ,(1.9 5-41041.1 .4.1 5-40 .S.9 

31 418 61.0 64.4 466 56.1 52.3 "5.3 49.1 41.1 391.,1 .09 38.1 .1.-439.7 39. 466 41.1 44.155.0493 

NOV 96 DE 

min min 

min maxmun min maxmun min min min min malt m.an min min min min maxm.an min m.txm •• o min m,J<m.all min mum. all min maxm.,n mln maxm •• n mill maxm.an mln mum.an mkl ma 

H.2 62.8 52.2 45.3 61.9 539 4U 58.5 52.4 39. 523.65 385 .96 "U 3.(.0477 .,0 318 43.2388 33.1 UI39 . .( 3-4.1 404.(1.1 3585-414lti 40351.20410 44861.2530 

,ouru: O.pI fish and Gam •. IFO· R.d Bluff 



APPENDIX TABLE 4. Daily water temperature records for Mill Creek at Black Rock; July 1995 - December 1996; The Black Rock area Is used by spring-run chinook salmon for adult holding and spawning, 
egg incubation, fry emergence and juvenile rearing. 

.u. s. AUGSl5 SEPSIS DeTSS NOV9S DEC 95 JAN 96 FEB 16 MAR" APR 96 MAY 16 
.uN " JUL " AUG 96 SEP 96 OCT 96 NOV" 

DAY min mana." "*' m.xm.an min maxmun min mum .. n min maxmnn min mum •• n mln min min ...... 
min mln min min min min min 

.... 551.563.5 &4.5 &0.& 58.0 53.8 51.1 55.1i 50.05)..4 51.3 41.54' Ii -48.. 47.3 -49.1 -48.4 41.6 4-4.1 42.7 41.541.542.1 41.04-4.142-4 41.141.8 H6 46864.150. 50.057.653.9 

.'.859.064.3 55.260.' 68.6 &4.0 51.9 55.8 50.253851.6 .'.0 -48.0 41.0 45.7 "a.& 47.-4 43.3 «.2 438 42.4 H~I 43.1 41.0 435 42 6 42.1 "6.4 H 2 46853.2 50.1 51.6 59.0 55.5 lhlnnogflph lod In Janurary 1991 nood 

50.059.0 SUi 55.2 60.1i 58.3 64.1 51.95&.0 60.7 M.l 52.0 0.946.2 4S.1 " •. 1 ......... 4 42.3.3.943.2 42.444.143.2 428 "314l1 42441.145.1 .... 160.741.8 509 58.1i 5-4.9 

49.6 59.0 M.O 64.7 60.6 58.0 52.0 55.2 53.& 48.6 51.3 .'.1 42.6 «.8 ·43.7 «.2 47.5 -45.9 40.841.841.6 41.944.641.4 41.041.242 2 42.8482458 44 651.4 48.3 51.8 59.5 55.9 

49.6 iO.1 $4.8 5&.1 &0 Ii 58.S 62.0 56.1 53.. "6.9 50.S 48.1 -43.24' 0 ..... 5 41.7 -48.948.4 41.6435 -42.5 42.144.141.1 40.141.6 .0.7 44_450.0.1.4 44.650441.6 62.360.1 56.3 

50.768.8 54.9 65.9 60.6 68.5 63.2 57.0 M.8 41.851.1 49.2 43.545.9 «.Ii H B ·U.l 4a.3 42 8"4.1 43.2 42.644.6 U 5 39043.241.3 45.350.948.5 457 514 48.6 52.7 61.2 56.8 

50.059.064.3 M.l 58 .• 111.0 53.851.255.4 41550.1489 U.D H.5 4iO' 41i.0.u0 .0.0 42 4435 43.0 .2.1 H 6434 42.4 45.7 44 1 .60522 "96 45.3522 49 2 53.2 6t.J 513 

50.' 51.2 63.8 62.351.255.3 63.857.2554 41.3505 48B 460 -48.' H.6 -45.3 -4&8 -4&.0 43.34"6.39 421«B436 4284',,,50 45351."90 <160622494 532604569 

61.5 51.0 ~.) a.Hi 68.5 56.' 6.3.1 51.4 55.4 41.3 50' -48, .(8.& 50_5 4'.4 -45.0 4&.& -45.8 4284"644.1 41045.344.3 43146'45.4 H8496.(68 "55525494 516511655.3 

10 60.055.9 53.0 ~.5 51.9 $i.5 63851.265.-4 48.152350.1 45.1 -4'.141.1 44.24&0452 4'.2426420 "3.9·-451H8 42<1451-431 435413458 462538504 61.669065.5 

11 48.465.862.1 62.15&.365.0 5-4.168.6662 48_' 51.6 50.1 -45.3 '41.8 41i.5 46041.2 .n.3 42.-4 43.1 43 0 42.4 450 ... 0 42.6 4" 2 433 43.1 H.8 458 418 561 52" 52.3 695 562 

12 48.964.152.2 53.251.055.6 55.1i 595 51.2 48.660.9 -49.4 4Ii.1 50.0 U.3 44.8 -48.2 Hii 41.943.2 42 5 42 6 "5.1 H.l 41.1 45.1 -434 43.941.145' 41.1 519 53." 52 J 59556.3 

13 49.& 585 64.0 64.161.056.1 55.659561.2 41.350.141.9 4B.2 50.4 490 4-4.1460 ..... Ii 41.442.341.6 42.4 45.1 44.1 4U .5.1 43.1 42 6486,,58 .81 563 52.6 532 59.1 568 

U 62.0 5!U 66.1 55.258.851.2 66.1 60.1 5B; 41.051.1 49.4 41.34' 6 4B.3 41.34·4.1 13.5 -40.142.4411 42.IHB4JI 42.146.6-4"5 ,,5350"481 50053.251" 53.(5955611 

15 52.1 iO.3 56.8 56.569.158.6 64.1 6B.6 66.6 41.661.849.9 46.849.341.1 42.1 45.3 43.1i 42.8 H.2 43.1 41.9 46.2 43.9 42.641345.2 -459500413 "8650.1·494 52.9588562 

16 52.261.256.6 56.559.051.5 64.151.966.0 48& 51.4 41.1 48.0505 4?1 41.242.141.1 42.145.0 -4".1 "-4.1146.0 "55 42.646.845.1 426 "59 44.1 46248." 413 63251.955.9 

11 62.960.656.5 52.5 5&.l 54.& 53.251064.9 48.151850.0 41.349.3 4S.1 40& 41.5 41.3 40.1 41.5 409 44645.3.(49 43.148146.2 40343142 1 <IS 9.' 946.5 51.1 56.1 5-<1.0 

18 52.959.5 56.4 112.7 5&.35-4.6 M.l 51.955.1 48.952.250.2 48.260.249.0 41.5 H.O -n.l 31941539.4 42.644.6 <13.7 H.9 487 ·"Ii 39.945042.1 450 "66 "59 50.( 66.1 51.6 

19 52.058.) 55.0 M.3 51.6 56.2 5-4.158.556.2 48' 51.4 4!1.9 45.948.247.1 40.341.1 41.1 J9 •• 1.941.0 42.343542.1 H.54!U4'.6 .'244.2428 H250.0'(1.0 52051.955.1 

20 51.659.1 55.6 55.8 58.B 51.4 64.1 58.56& 3 -48.251.1·49.5 46.341.846.2 39.941.2 -40.3 40 Ii 4'.9 41.5 42.4 H.l -43.2 44.1 49.1 46 9 40.3 H 642.6 H.l 52.0480 501.1 51.9563 

21 62.5 59.5 56.4 56.1 59.7 58.3 M.7 51.0 55.1 46 8 504 48.9 45.9 48.4 -46.9 39.0 40.1 39 & 38_3405356 ,(1.243.342.1 H.8 48.1 46.1 42 .• 45.7440 "6.950041.7 M.l 57 .• 560 

22 51.& 58.6 55.5 57.059.558.2 53.25&.16-4.5 4·4.4 46.8 -45.5 46.048.246.7 31040.5 J9.9 38.540.1 39.1 40_5.1.9 "'.2 43648.0.55 .(4.148.6465 .(6.0516486 532 51.1 55 Ii 

23 51.04 58.5 55.3 51.261.3 5S.' 62.2 55.B 53.7 H.9 46.6 .... 8 .5.547.346.2 3B.3 40.1 39.1 31.938.8 38.3 396 41.9 40.1 40.1 44.842.1 45.148.4 H.l .... " 50147 6 532 5665-4.9 

24 52.0581 55.9 56.8 5!U 57.9 62.3 65.6 63.1 U.l 46.2 44.5 45.341646.1 31.B 3B 838.2 38.1.'.239.9 31940.1J92 408"5.3"1.6 -46.1149.1"18 45153.243.3 518550537 

25 51.868.565.4 504.1 51.255.1 5255&.1 53.B H845.9.44-4 45.1.86 H.9 31.919 .• 18.4 38.140631.1 365316382 -4I.9H8431 44.15234112 47865061.6 51.)5-41520 

26 51.4 58.5.65.3 52.5 55.8 64.2 52.2 55.0 534 -44.8 48' 46.6 42 B 4&' .50 31.9 405 39-4 39_6"1.2 "04 36339231.6 "1.245.1 U.6 46052.249.5 4111550621 

"1.1 52.0 5!U 55.8 62.055.653.1 52.255.2 ·53.3 41.850.4489 -41.543.542.4 -40',.'.9 -41.0 38.041.0399 31.939630.8 HJ453H4 "4.65054]9 "955-<1.152.1 

28 64.3 61.S 58.1 52.065.251.1 50.553.2 61.S 4805054'.1 428460 -4 •. 5 40.141.941.1 39641.1 "09 383396388 "'0 H.& u.s H.2 60.0 41.6 -4805".3511 

29 504.1 61.S 51.4 52.2 55.964.0 48.9 62.3 50.3 .8.050149.1 44246 0450 41.141.542.1 41.041.441.8 39442." "'.0 39.6 "46 423 45.353.2 -49.5 4815-4.1 51D 

30 53.869.1 51.1 52.5 56.3 M.4 46.1 52.3 50_5 41.1 50.2 48 8 4~.' 41.1 46.3 U.S 44.6 4l 9 41.242.141.1 41.147.34"5 4685".1508 -48.5-<1.151.1 

31 63.860.1 57.3 52.6 56.7 M.6 48.D 50.9 49.1 -42.844.2435 41.9 H.l 41.8 "33-418-45.6 48655 .• 521 

min maxmlln min muml.n nUn maxm..n m!n mllXlTlI.n min maxml.n min mumlln . min nllxml.n min milan. an min mAXJI\ •• n min mum.an min ffiaxmllin min mHlil.an 

48.461.9552 52.Q 61.3 565 48.160.154.8 -42854.1489 41.550.54&.6 31.11 .9.1 U4 31'450"'.1 363<1&2<12.5 390"91H1 3!19 &4.1 46-4 H.151.943.1 5006U565 

10uru: Olpt Fish and G.ml.IFO Rid Bluff 

DEC 96 

min 


