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How does temperature influence fish behavior, life history, and survival?
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Dams alter
downstream
temperatures Iin
Willamette Basin

These changes
Influence fish
behavior, life

history, and
survival

The Willamette River Basin
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WILLAMETTE FALLS FISHWAY COUNTS
Month June Year
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Chinook migration is influenced by temperature thresholds in the low 50’s and 70’s




Spring Chinook

Date Hydrological Data Adult Jack Mini Jack
Flow |HW ]| TW | Diff | Temp| Vis Daily Cum. Daily Cum. | Daily| Cum.
Total | Clipped| Unclip 48 |Total |Clipped|Unclip 0 0
1 17600595 147|448 221 5.5 7 7 10 65 0 0 0 i 0 0
2 17.700]59.4] 14.5/449 22| 5.9 16 8 8 81 0 0 0 0 0 0
3 221001599 149|450 22| 5.6 26 9 17| 107 0 0 0 | 0 0
4 274001602 16.7|43.5 52| 5.6 12 o 7l 119 0 0 0 | 0 0
2 288001603 17.9)424 21| 5.8 4 2 21 123 0 0 0 0 0 0
6 37,300 2 0 21 125 0 0 0 | 0 0
7 53,500 1 1 01 126 0 0 0 0 0 0
8 70.900]163.9| 25.8] 38.1 49]1<=1.0 0 0 0] 126 0 0 0 i 0 0
9f| 105,000|65.0]1 30.2(34.8 45 0 0 a1 126 0 0 0 i 0 0
10f] 126,000|65.5] 32.6(32.9 45 0 0 a1 126 0 0 0 0 0 0
11|| 138,000|66.0) 34.2(31.8 48 0 0 01 126 0 0 0 0 0 0
12|] 146,000|66.5] 36.5( 30.0 449 0 0 0] 126 0 0 0 0 0 0
13|| 140,000 0 0 a1 126 0 0 0 | 0 0
14| 121,000 0 0 01 126 0 0 0 0 0 0
15|| 108,000|65.2] 34.4(30.8 45 1 1 0] 127 0 0 0 i 0 0
16 93,300 64.7| 32.0|32.7 45 1 1 a1 128 0 0 0 i 0 0
17 798001639 295|344 45 0 0 a1 128 0 0 0 0 0 0
18 67 300)63.1| 26.9) 36.2 49 1.3 0 0 0] 128 0 0 0 0 0 ()
19 25,000)62.3| 244|379 51 1.5 1 1 0 129 0 0 0 0 0 0
20 47,900 3 1 21 132 0 0 0 | 0 0
21 42 100 16 8 8] 148 1 0 1 1 0 0
22 37.900]61.5( 20.0)41.5 23] 2.5 43 7 16| 191 0 0 0 1 0 0
23 33900614 192|422 53| 2.5 60 20 401 251 1 1 0 . 0 0
24 298001613 17.8|143.5 23| 2.7 128 70 28| 379 2 1 1 4 0 0
25 2800016121 17.2)1 440 o4 4.0 178 98 80| 557 9 4 1 9 0 ()
26 25800608 173|435 53| 4.0 o433 292 2511 1,100 9 5 4 18 0 0
27 24 000 603 333 2701 1,703 29 17 12 47 0 0
28 23,900 T2 190 182] 2,075 27 24 3 74 0 0
29 23,000)|60.6 452 251 201| 2,527 38 28 101 112 0 0
30 21,800 60.5| 15.3|45.2 54| 45 361 232 129| 2,688 30 22 8| 142 0 0
31




Chinook migrate pass
Willamette Falls earlier in
years with warm temperatures
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HcKenzie

Willamette River
Santian

O 279%of run passed WF by May 15, 2011

87% of run passed WF by July 1, 2011
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Does the influence of temperature on migration extend into the tributaries?




# Chinook over Willamette Falls
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SPRING CHINOOK COUNTS
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Do dams still influence migration
timing today? How do we fix it?
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Minto Cumulative Chinook Return Timing

5
= 7003-06 ==@=2013-15

13.8

12.8

Celsius

DAILY Tenmperature, water, degrees

5.8
Hay 81 Jun 81 Jul a1 Aug B1 Sep 81 Oct 81
2085 2885 2885 2885 2885 2885

— Daily naximun temperature — Daily nean temperature
— Daily nininun temperature == Period of approved data

7 96,8

194.8

152.8

1 58.8

1 46.8

1 46.8

144.8

142.8

Celzius

DAILY Temperature, water, deprees

Tenperature, water, degrees Fahrenheit

— Daily narimun temperature — Daily mean temnperature
— Daily nininun temperature == Period of approved data

1 68

55

1 58

{ 45

{1 48

Tenperature, water, degrees Fahrenheit



How is
spawning
success
Influenced by
altered
temperatures?

What is
emergence”?

What factors
Influence
emergence
timing and
survival? (spawning

date, temp, distribution).




Dams alter
downstream
temperatures in
Willamette
Basin

These changes
Influence fish

behavior, life
history, and
survival

The Willamette River Basin
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Chinook emerge
from the gravel , 7
after s
accumulating
1650-1850
temperature units

Temperatures >
60 F impact egg
survival

4 Y i
Subbasin Location Number of Eggs Survival (%
Middle Fork Willamette Willamette Hatchery 3,200 81
Dexter Ponds 3,200 0
South Fork McKenzie Diversion Tunnel 3,100 68
South Fork above Cougar 3,100 N/A*

North Santiam Minto Fish Collection 2,500 89
Facility
Marion Forks Hatchery 2,500 93
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Willamette River Thermal Conditions

EXPLANATION
me——=_ Streams
¢  USACE dam
A USGS Temperature
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Summer temperature ;

- > 90 % of days <= 16 °C
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SUMMARY

Temperature influences fish behavior, life history, and survival of chinook in the Willamette
Basin

Adult chinook migration is influenced by temperature thresholds in the low 50’s and 70’s

Fish alter their behavior to migrate past Willamette Falls earlier in warm dry years and later in cool
wet years.

Altered temperatures below dams can result in changes in run timing back to fish collection facilities

Survival of incubating chinook eggs is impacted by temperatures > 60 F

Emergence timing of juveniles is based on how quickly they accumulate a range of thermal units
Altered temperatures below dams can change emergence timing which may impact survival

Temperatures alter the distribution of rearing juvenile chinook seasonally and can influence life history
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