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Relative Abundance of Salmon
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Relative abundance of salmon in Washington Stage the past
10,000 years.

Patterns of abundance inferred from Benda et al2,18@&tson and Coupland 1995, Chatters et al. 1965t Wilderness Society 1993.




Factors contributing to the
decline of Pacific Salmon

Harvest
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Hatcheries

Habitat — loss otjuality and quantity
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More than $13 billion spent since 1978 to
try to restore endangered wild salmon in the
PNW.

(Tacoma News Tribune, Nov. 29, 2010)
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-Annually, millions of dollars spent restoring
fish*habitat in-our urban centers, including

Seattle and Portland.










What about
water quality?

Traditionally,

water temperature,
dissolved oxygen,

fecal coliform, etc.






Since 1999, WFC has
documented alarming
rates of coho salmon PSM
IN many urban streams.

PSM rates have ranged
from 17-100%.

In some, the majority of
returning adult coho die
before spawning,
sometimes within hours
of stream entry.















COHO PRE-SPAWNING MORTALITY

What causes It?
How much 1s “normal”?

Where Is It happening?

What are the implications?

Salmon Population Vitality

Escapement Goals / Harvest Manageme
Habitat Restoration

Human Health?




US EPA Regional
Geographic Initiative
Funding Program

Coho Pre-spawning Mortality (PSM) and Land Use int  he
Snohomish Watershed, Washington.

2003 Project Objectives:

(1) Document the spatial and temporal extent of c#imon
pre-spawning mortality in the Snohomish waterslaad,

(2) Catalogue and investigate the relationshihne$é occurrences
with watershed characteristics and land use pattern




Survey Strategy

o Extensive spatial extent of

PSM and relationship to land
use.

— survey each of the
identified index reaches
(34) at least once.

e |Intensive: PSM rate over
time.

— Visit a subsample of the
Index reaches weekly
through the extent of the

spawning run.
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Peoples Creek Land Use /
Watershed Characteristics

LANDSAT™
Thematic Mapper
(2001)



Watershed Characteristics Upstream From
Survey Index Reaches
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Observations

Sample Size: 2,243 coho carcasses evaluated
Survey Period: October 28, 2003 — Feb. 12, 2004
Sex: 1,007 Males; 1,203 Females; 33
Unknown
Adipose: 2,042 with; 12 without; 189 Unk.
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1,011 Female Coho with Body Cavity Intact (BClI)



Egg Retention

“During spawning, coho females in most populations
deposit almost all their eggs” (Groot and Margolis1991)

Average Number of Eggs Retained
per Spent Female:

4 eggs/female (Briggs 1953)

4 eggs/female (Koski 1966)

7-16 eggs/female (Semko 1954)

60 eggs/female (Shapovalov and Taft 1954)
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Regression of female coho egg volume to egg number1R carcasses).



Female coho salmon forklength-fecundity regressios (I¥V carcasses).



Freguency

470
424
200 | Percentage of total
eggs retained by BCI
300 | Coho Females
(Koski, 1966)
200 |
100 |
39
17 17 12 22
0 LI s 22 002
O 10 20 30 40 50 o0 770 80 90 100

% Eggs Retained n=1011 fish




Pre-Spawning Mortality

100% eggs retaine
(PSM)

2% of the female Coho carcasses we examined In the

Snohomish Watershed had retained 100% of their eggs
(thousands of eggs).

Female PSM rate in Seattle streams (NOAA)/26



High Egg Retention

>10% eggs
retained HER)

12% of the female Coho carcasses we examined in the
Snohomish Watershed had retained more than 10% of
their eggs (more than ~ 300 eggs on average).



Geographic Patterns

B HER Female

[ non-HER Female
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Relationship between HER and
Watershed / Land Use Patterns

 Hypothesis I HER rate is inversely related
to forested area In watershed.

 Hypothesis 2 HER rate Is directly related
to developed area in watershed.

 Hypothesis 3 HER rate Is directly related
to road density in watershed.
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Hypothesis 1: HER rate is inversely related
to forested area in watershed.
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Hypothesis 2: HER rate is directly related to
developed area in watershed.
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Hypothesis 3: HER rate is directly related to
road density in watershed.

0 0.0005 0.001 0.0015

Road Density (Road ft per Watershed sq ft)



Relationship between PSM and
Watershed / Land Use Patterns

...modeling relates PSM to land use and land cover fgpredictive mapping.



CONCLUSIONS

“Pre-spawning Mortality”
(100% egg retention)

occurred at 2% rate among
female coho.

“High Egg Retention”
(>10% egg retention)
occurred at 12% rate.

HER is a widespread
phenomenon in the
Snohomish watershed
(29 of 34 index reaches).

No significant relationships

were detected between HER
Incidence and land use or
watershed characteristics.



2005 PSM Study Objectives

1) Additional field surveys in North,
Mid, and South Puget Sound watersheds.

2) Census select State, County and City
governments in Washington and Oregon
to document and catalogue regional coho
PSM observations.




Coho Egg Retention — Puget Sound Drainages

(n) n (%)
Puget Sound Region Total # BCI >75% egg retention
North 24 2 (8%)
Mid- rural 12 5 (42%)
Mid- urban 60 43 (72%)
South 5 2 (40%)

Total 101 52 (51%)



Polled Organization Types and Response Rates



But... Lack of:

e awareness
o standardized field protocol
e recording and reporting

e Information sharing















Spawning & PSM Equipment

Field Maps Field Book

Survey Sheets Clip board

Sharpie Clippers

Stadia Camera

Polarized Glasses Flagging

Beaker Bucket

Tape Measure Calipers

Plastic Bags Knife

Thermometer GPS Unit

Gloves Phone No- To Call Landowners



















Bear Wound






Otter Wound












Measure egg volume
when eggs retained are
too numerous to count

If large number of
eggs retained (>100),
pour into graduated
beaker and measure
volume.

Before reading eqq
volume, be sure that

liquid In beaker is
level with the top
surface of the eqgq
mass (i.e. either pour
off extra body fluid or
add stream water).







Symptomatic Live Fish

From 2003 ODFW Protocol (p. 26)...

Add a field for symptomatic fish observations?









For More Information:

Jamie Glasgow, Director of Science and Research

360/866-4669, jamie@wildfishconservancy.org
www.wildfishconservancy.org







