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United States Fish and Wildlife Service’s

Delta Juvenile Fish Monitoring Program

Objectives Since 1976

Document the abundance, distribution, and survival of juvenile salmon
within the estuary

Intensively monitor salmon during the fall and winter on a real-time basis
to manage water operations (i.e., exports and diversions)

|ldentify the factors influencing salmonid survival in the Delta

Document the abundance and distribution of non-salmon species


Presenter Notes
Presentation Notes
Delta Juvenile Fish Monitoring Program began monitoring out-migrating Chinook Salmon in 1976 in response to the collapse of winter-run stocks following the loss of their historic spawning grounds. Since that time, the program has expanded to document the abundance and distribution of all fish species encountered by our surveys, as well as offer real-time information on salmon out-migration to water operations.  
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Presenter Notes
Presentation Notes
Historically, DJFMP sampling methods consist of beach seines and various trawls at fixed locations. 



2013-2014: IEP SAG Review
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Spring Kodiak Trawl

BGS BKB BKS BRB C CHC GF GOSN LMB MQF MSS RES RSN SHM SMB SPB W WHC

(61) (10) (30) (15) (48) (20) (26) (BA) (B7) (51) (69) (B8) (22) {23) (21) (17) (48) (26)

(8)

Boat Electrofishing

Beach Seine

IR

Fall Midwater Trawl

BGS BKB BKS BRB C CHC GF GSF GSN LMB LP MOF MSS RES RSN SHM SMB W WHC
(80) (5) (38) (13) (36) (28) (16) (22) (53) (B2) (35) (43) (B3) (56) (19) (26) (20) (37) (28)

McKenzie and Mahardja. 2021



Presenter Notes
Presentation Notes
In 2013 DJFMP underwent a review by the Interagency Ecological Program’s Science Advisory Group, which pointed to a lack of sampling precision and potential bias of fish population abundance estimates within the program, caused by inadequate representation of available habitat, an outdated understanding of fish distribution, inadequate assumptions of gear efficiency, and targeting specific fish life histories, namely juvenile fishes. 
Their key recommendations stressed the need to develop new methods that would use a randomized sampling design of all available habitats to increase the detection probability of rare species. 


DJFMP’s Electrofishing Survey

Objectives

Development of methods to estimate
detection probability and spatiotemporal
occupancy patterns of fish within the delta

* Selection of sampling sites based on a
stratified random design

« Sample littoral habitats inaccessible to other
methods



Presenter Notes
Presentation Notes
In response to this review, DJFMP stated the electrofishing survey with the following goals: 1) development of methods to estimate detection probability and spatiotemporal occupancy patterns leading to more precise fish population abundance estimates, 2) site selection based on a stratified random design, and 3) sampling of littoral habitats inaccessible to other methods.
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Presenter Notes
Presentation Notes
The survey design was based on Brown and Michniuk's (2007) 20-year analysis of fish assemblages in the Delta. So we divided the Delta into 6 major regions, each of which consists of three subregions (18 total) to offer a finer resolution in occupancy analysis. At the start of each field year, a list of 30 sites are generated within each subregion using a stratified random sampling design developed by Hines et al. 2010. 
 




Presenter Notes
Presentation Notes
Each site or transect is sampled using a single-pass design with six replicate segments that allow for spatially dependent occupancy and detection probability estimation. Each segment has 5 shoreline approaches at the end of which a habitat assessment is performed. 




Presenter Notes
Presentation Notes
This slide demonstrates how electrofishing works. Fish’s muscles are controlled by electrical signals sent through the nervous system. The negatively charged brain orients the fish toward the positively charged anode, and as the fish swims toward the flow of electricity, it encounters consecutive waves of current that increase in energy until they interrupt the neurological pathway, causing  electronarcosis. The effectiveness of this method depends on the size of the fish (bigger fish encounter more waves) and the conductivity of the water (energy flows through higher electrolyte solutions). 
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Presenter Notes
Presentation Notes
Using data collected by this survey, we can create spatiotemporal heat maps of juvenile anadromous fish catch (Chinook Salmon, Splittail, Striped Bass, and American Shad) across the six major regions over the years. 


Data Package Summary View Full Metadata

fle Interagency Ecological Program: USFWS Delta Boat Electrofishing Survey, 2018-2026

E DI D t F I'-t.al Creators Interagency Ecological Program (IEP)
a a ﬂ Stagg, Jacob; United States Fish and Wildlife Service
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Abstract The United States Fish and Wildlife Service's (USFWS) Delta Boat Electrofishing Survey was designed to estimate
spatial and temporal trends in abundance, occupancy, capture probabilities, and related environmental drivers of
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Presenter Notes
Presentation Notes
The electrofishing dataset is updated every year and is available on EDI  


@ Basic Filters
Advanced Settings

Fork Length for Chinook Salmon
0
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SubRegion Species Total Biomass (kg)

Cache Slough and Lindsey Slough  Chinook Salmon

Confluence Chinook Salmon

nks Tract -hinook Salmon

Protype FishFindR
By Alex Vaisvil (Formerly USBR)


Presenter Notes
Presentation Notes
Started as a way to hunt for large bass, but realized that it had a lot more potential. Once Alex moved on from the bureau, we moved the fish finder to SacPAS.


DJFMP Fish Finder 4\\ SacPAS

Live on SacPAS

Phase 1

Fully functional mapping tool that provides access to the electrofishing data
with query selections, including date range, species selection, fish length,
and environmental ranges.

Phase 2

Include survey inforrnation, naoitat data, regional selection tools, and

clevelogp data visualizations and surnraries.

Phase 3

Analysis tools: elecirofisning occupancy model, spatioternporal distrioution

rraos, and naoltat associations



pelta Juvenile Fishes Monitoring Surveys

© (in development)
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Presenter Notes
Presentation Notes
Hand off to Susannah for live demonstration… https://cbr.washington.edu/shiny/DJFMP_FishFinder/

Demonstrate live:

Select Spatial Distribution
For Fish Species 1, select (or type in) Chinook Salmon 
Click Apply

For Fish Species 2, select (or type in) Striped Bass
Click Apply

For Fork Length of Chinook Salmon, type in a Max of 200
For Fork Length of Striped Bass, type in a Min of 200
This could provide a sense of where Chinook Salmon are at risk of predation from Striped Bass

Click on the top-right icon representing Basemap Layers
Click on checkbox for Subregions
Click on checkbox for Transects
The transect lines can provide a sense of sample locations where there were no Chinook Salmon and/or Striped Bass observed.
Zoom in to see the points and transects better. 

Click on Clusters
Click on Heatmap
Show how these are different visualizations to see the fish data.
Zoom in further if needed. 

Go back to the Input Console on the left and select Data (instead of Spatial Distribution)
Click Apply
Click on Show Data Table
Walk through the Data Table
Click on “Download CSV” (downloads file of the data to local computer)
Click on “Share this view” (show how url can be used to share with a colleague)

Go back to the Input Console on the left to share additional filters: 
Region & Subregion
Date
Environmental Conditions

Note that any of the filters applied, this would be made transparent in the Data Table.








https://cbr.washington.edu/shiny/DJFMP_FishFinder/

DJFMP Fish Finder 4\\ SacPAS

Live on SacPAS

Phase 1

.Ftufumcﬂorwdrmappﬂmﬁfool that provides access to the electrofishing data
with query selections, including date range, species selection, fish lengtn,

amclemvhormmerﬂatramgea,

Phase 2

Include survey information, habitat data, regional selection tools, and
develop data visualizations and summaries.

Phase 3
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Analysis tools: elecirofisning occuparncy rmocdel, spatioternooral distrioution
rnaps,amdhabhataaaomeurrs



DJFMP Fish Finder 4\\ SacPAS

Live on SacPAS

Phase 1

rully functional mapping tool that provides access to the electrofishing data
with query selections, including date range, species selection, fish lengtn,

and environmental ranges.

Phase 2

Include survey information, habitat data, regional selection tools, and

develop data visualizations and summaries.

Phase 3

Analysis tools: electrofishing occupancy model, spatiotemporal distribution
maps, and habitat associations.


Presenter Notes
Presentation Notes
Subject to change, and currently no set timeline 


! ! ; - .V :
B i e R e
Brown LR, Michniuk D. 2007. Littore

‘\\\/ do \\\/ /BF02782979. g (o S STAr £ WP $1 ¢ ;M,,) L -

G / __;‘/,;f_-.'- ‘Nichols JH, Royle JA, M "v 1zie DI, Gopalaswamy AM, Samba quéﬁ;ﬁ#‘,j;Kafanth KU. 2010. Tigers

X, \/ g s occupancy modeling for clu ;1,3 ng. Ecol Appl. : (‘5)‘1 556—1:}}66‘3!‘6&.'5rg/§|;0.‘1890/09—0321.1

\\\/ ‘é/ G. 2013. Review of the | P Delta juvenile fishes monitoring program and Delta juvenile salm onid
NN S‘f” Y 7 RS AN .

x F \\/ "‘\'§ ‘-",34‘,*”4- :-_,\ ‘ ] :1’ Al CTishingi '_‘. »\\\~ -{._1_.35' ‘»\.\.N.,\é’
- & Y 4 \ e, : / e ) e i <

/ aC ento S>an . -[e] @ C VY a ,

y S o T . AR\ A\ B\ N\

> e otom . ’," .'4“,  PB ',' :‘ : -_\’ "«' | - ':

. ”;’7'~ shed ‘;‘7 ‘\i‘m" "’- ,.

fe .20z

6" 4 ) N /
= NG » .',-f p -
: P o -
. 4 .

emblages of the Alien-dominated Sacramente-San Joaquin

Estuaries and Coasts. 30(1):186-200.
7 ‘ :V ":,'-.-v_‘:‘ ke & b . 3 UN A :

\

lifornia, 1 980-198¢

r 9 &

Ov18i




	Delta Juvenile Fish Monitoring Program �Fish Finder
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

