



Escapement Estimation Methods and Grilse Determination

Sacramento River Fall Chinook

The following is a compilation of methods used to determine Sacramento River Fall Chinook escapement.  All locations currently surveyed for Sacramento River Fall Chinook are listed.  Population estimation methods and grilse proportion determination methods are listed.  

The information contained in this document is current as of May 2023. Changes may occur to data collection programs at any time. 
Glossary of terms:

· Aerial redd count: Count of redds made from a low flying aircraft.

· Broodstock: Live fish collected to be kept for hatchery breeding.

· Carcass survey: Counting of salmon carcasses to input into models to provide natural spawning area escapement estimates. 
· Cormack Jolly Seber: Mark-Recapture model used in carcass surveys to estimate escapement.
· CWT: Coded Wire Tag
· Didson: Dual frequency Identification Sonar
· Floy tag: An external color and number coded tag
· Redd: Spawning nest made by a fish
· VAKI Riverwatcher: Video recording equipment used to document fish passage.  Riverwatcher units use a camera and software to count fish.  Counts are validated by human review.

· Video Count: Video (or video plus sonar) recording of fish passage, counted by eye.
CDFW - Fisheries Branch
Information compiled by Jason Azat

Location: American River
Agency: CDFW
Survey Method: Carcass Survey
Collection Time Frame: Oct-Jan
Preliminary Data: Jan

Final Data: July

Method Total: Cormack Jolly Seber

Method Adult / Grilse: 

Carcass measurements, 
Length frequency analysis, 
length cutoff split of total, 
confirmed by known age CWT

Difficult Conditions, Comments: High Flows = miss survey days for safety reasons

Location: Antelope Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Oct-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count 

Method Adult / Grilse: 

Video Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 

High Flows = high turbidity, 
fish may go around camera upstream or downstream, 
equipment failures
Location: Battle Creek Below Hatchery
Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Aug-Dec

Preliminary Data: Jan
Final Data: Jun

Method Total: Net (upstream - downstream) Count, subtract the Salmon into hatchery

Method Adult / Grilse: Coleman ratios applied to video counts

Difficult Conditions, Comments: 

High Flows = high turbidity, 
fish may pass undetected, 
equipment failures
Location: Bear Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Sep-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count

Method Adult / Grilse: 

Video Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 

High Flows = high turbidity, 
fish may pass undetected, 
equipment failures
Location: Butte Creek

Agency: CDFW

Survey Method: Carcass Survey

Time Collection: Nov-Dec

Time Preliminary: Feb

Time Final: Jun

Method Total: Cormack Jolly Seber

Method Adult / Grilse: Length Cutoff split of total by known age CWT

Difficult Conditions, Comments: 

Low Return = not enough fish to make recaptures

Last surveyed 2019, funding lost
Location: Clear Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Aug-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 
High Flows = high turbidity, 
fish may pass undetected, 
equipment failures
Location: Coleman NFH

Agency: USFWS

Survey Method: Hatchery

Collection Time Frame: Oct-Nov

Preliminary Data: Dec

Final Data: May

Method Total: Hatchery count

Method Adult / Grilse: 

Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total, 
confirmed by known age CWT

Difficult Conditions, Comments: 

early Dec fall ends, ladder closed for 2 weeks, apx. after Christmas is late fall, 
confirm run by CWT

Location: Cottonwood Creek
Agency: CDFW
Survey Method: Video Count
Collection Time Frame: Sep-Dec
Preliminary Data: Jan
Final Data: Jun
Method Total: Net (upstream - downstream) Count + (downstream of video redds x 2)
Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios
Difficult Conditions, Comments: 
High Flows = high turbidity, 
fish may go around camera upstream or downstream, 
equipment failures
Location: Cow Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Sep-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count + (downstream of video redds x 2)

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 
High Flows = high turbidity, 
fish may go around camera upstream or downstream, 
equipment failures
Location: Deer Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Oct-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count + (downstream of video redds x 2)

Method Adult / Grilse: 

Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 

High Flows = high turbidity, 
fish may pass undetected, 
equipment failures
Location: Feather Hatchery

Agency: CDFW

Survey Method: Hatchery Count

Collection Time Frame: Sep-Nov

Preliminary Data: Jan

Final Data: July

Method Total: Hatchery Count, Floy tag Spring not counted

Method Adult / Grilse: Historic Length Cutoff split of total 610 mm

Difficult Conditions, Comments: 

Inland triploid fish not spawned as fall but counted as fall

Location: Feather River

Agency: CDWR

Survey Method: Carcass Survey
Collection Time Frame: Sep-Dec

Preliminary Data: Dec

Final Data: June

Method Total: Cormack Jolly Seber, single recapture

Method Adult / Grilse: Historic Length Cutoff split of total 650mm

Difficult Conditions, Comments: 

Any Spring included in Fall count, 
fire or smoke stop sampling, 
High Flows = high turbidity

Location: Keswick Trap

Agency: CDFW

Survey Method: Hatchery Count
Collection Time Frame: Aug-Dec

Preliminary Data: Jan

Final Data: Jan

Method Total: Hatchery Count
Method Adult / Grilse: 
Coleman Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total, 
confirmed by known age CWT

Difficult Conditions, Comments: 
Rarely used for Fall-run broodstock supplement

(unless Coleman not able to obtain sufficient broodstock in Battle Creek)

Location: Mill Creek

Agency: CDFW

Survey Method: Video Count

Collection Time Frame: Oct-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Net (upstream - downstream) Count + (downstream of video redds x 2)

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 
High Flows = high turbidity, 
fish may go undetected past video/Didson, 
equipment failures
Location: Nimbus Hatchery

Agency: CDFW

Survey Method: Hatchery Count

Collection Time Frame: Nov-Dec

Preliminary Data: Feb

Final Data: Aug

Method Total: Hatchery count, spawning ends in Dec, fish still counted till Feb.
Method Adult / Grilse: Historic Length Cutoff split of total 686 mm

Difficult Conditions, Comments: 
Some fish are tagged and put back into the river. 
These are counted as hatchery escapement and not counted in river survey.

Location: Paynes Creek

Agency: CDFW

Survey Method: Carcass count / redd count

Collection Time Frame: Oct-Dec

Preliminary Data: Jan
Final Data: Feb

Method Total: Count of Carcasses and redds, use highest

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total or Coleman ratios

Difficult Conditions, Comments: 
Low flows, 
low populations, 
high flows wash out carcasses

Location: Sac Above RBDD

Agency: CDFW

Survey Method: Carcass Survey Females

Collection Time Frame: Sep-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Cormack Jolly Seber + male expansion+ downstream redd expansion

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total.

Difficult Conditions, Comments: 
High turbidity = carcasses difficult to find, 
aerial redd expansions subject to flight availability

Location: Sac Below RBDD

Agency: CDFW

Survey Method: Carcass Survey Females

Collection Time Frame: Sep-Dec

Preliminary Data: Jan

Final Data: Jun

Method Total: Cormack Jolly Seber + male expansion+ downstream redd expansion

Method Adult / Grilse: 
Carcass Measurements, 
Length frequency analysis, 
length cutoff split of total.

Difficult Conditions, Comments: 
Aerial redd expansions subject to flight availability

Location: Yuba above dam

Agency: YUBA Water

Survey Method: Video Count: VAKI Riverwatcher

Collection Time Frame: all year

Preliminary Data: Jan

Final Data: July

Method Total: Net (upstream - downstream) Count

Method Adult / Grilse: 
Riverwatcher measurement, 
Video Confirmation, 
Historic length cutoff split of total 650 mm

Difficult Conditions, Comments: 
Any Spring included in Fall count, 
High Flows = high turbidity, 
fish may pass undetected, 
equipment failures
Location: Yuba below dam

Agency: YUBA Water

Survey Method: Carcass Survey

Collection Time Frame: Sep-Jan

Preliminary Data: Feb

Final Data: July

Method Total: 
Carcass Survey, 
Cormack Jolly Seber, 
Actual Count in low return

Method Adult / Grilse: Historic Length Cutoff split of total 650 mm

Difficult Conditions, Comments: 
Any Spring included in Fall count, 
High Flows or Low Return = not enough fish to make recaptures
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