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CONTEXT FOR THIS WORK

 Area most severely impacted by storm one of most studied
and well-understood of any within Weyerhaeuser’s western
ownership




CONTEXT FOR THIS WORK

 Pre-storm conditions well documented over a period of
several decades (HMP, ‘Fish Model’, water typing)




CONTEXT FOR THIS WORK

e Most published research on disturbance recovery focused
at the individual site scale




CONTEXT FOR THIS WORK

* Unique opportunity to evaluate and characterize recovery
processes across multiple spatial scales over time




CONTEXT FOR THIS WORK

“Fish populations may be locally or
temporarily extirpated from stream
channels due to mass wasting and
downstream scouring that can
require years before even partial
recovery begins.”

Washington Forest Practice Board Manual — Section 13










RESEARCH OBJECTIVE

Monitor and evaluate the factors
influencing the temporal variability in
the recovery of fish populations and
habitat in debris-torrented streams.




BUT WHAT IS THIS PROJECT?

« Assessment of fish recolonization in
stream systems where fish were
(largely) extirpated by catastrophic
debris flows in 2007
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BUT WHAT IS THIS PROJECT?

* Characterization of physical stream
habitat variables associated with:

 Rate of fish recolonization

* Fish population structure in
‘recovering’ systems
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BUT WHAT IS THIS PROJECT?
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* Most extensive study of its kind that S e
we are aware of: =

* 17 basins (2 reference basins
not impacted by a debris flow)

e 29 km of stream
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HOW IS IT DONE?

e Spatially continuous single-pass
electrofishing and stream
habitat surveys conducted
annually (remember... 29 km)
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HOW IS IT DONE?

* Fish abundance data are

linearly referenced in GIS.
Provide a visual display of
trends in recolonization
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FISH SAM PLING (Torgersen et al. 2004 and Bateman et al. 2005)

e Spatially continuous, single-pass electrofishing

* Upstream

« Sampling all
habitat units

 Enumerate and
measure all fish

* Habitat survey
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HABITAT SURVEY gisson 1932

« Channel unit type
« Length (m)

« Bankfull and wetted
width (m)

« Mean and max
depth (cm)

- Gradient (%)
« Substrate
« LWD

26 2/28/2019 Weyerhaeuser NR Company, Proprietary and Confidential, Do Not Distribute A



Species

CO

CT
SH
TR
TS

UK

Stillman Storm Sites

ST

W




B 42 fish found...
¥ 36 of which were

in the reference
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PRELIMINARY FINDINGS

* Fish returned to all (15) stream
systems impacted by catastrophic
debris flows by the 2009 sampling
period... only 1.5 years after storm
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PRELIMINARY FINDINGS

* Fish have fully recolonized pre-storm
occupied habitats in 10 of 15
streams impacted by debris flows:

* In 6 of these 10 streams within
only 4 years post-storm

* In 6 of these 10 streams fish now
upstream from known pre-storm
distribution
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PRELIMINARY FINDINGS

 Where fish have not
recolonized pre-storm
occupied habitats, typically
some ‘feature’ associated
with stopping point
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PRELIMINARY FINDINGS

 Recolonization rate most
significantly influenced by:

 Blockages/barriers
 Stream gradient
* Pool availability

 Substrate

51 2/28/2019 Weyerhaeuser NR Company, Proprietary and Confidential, Do Not Distribute



A 8 LN L I

e e —— -
T L e AV N e o A
> %3 - :

e i e




X

Lo Reg DR £
) 4 . L TRUNRE L 3 .

s

L A T N A siaieebere

FEA SUTEL TR S R AR

I AR SO Y AP KTNSO, T T, AP TN ST A

ey o
/

/




PRELIMINARY FINDINGS

 Dramatic increase in overall fish abundance (total sampled fish)
relative to immediately post-storm findings




PRELIMINARY FINDINGS

* Increase in overall abundance driven by change in streams
impacted by debris flows... abundance in (2) reference basins
relatively static




PRELIMINARY FINDINGS

« Cutthroat trout are the uppermost fish in ALL sites, but we have
seen expansion in range of anadromous fish, as well




PROJECT STATUS AND FUTURE DIRECTION

 Project is ongoing... 2017 was 10-year post-storm sample

www.nmet.us




PROJECT STATUS AND FUTURE DIRECTION

« Complete data analysis in process

www.nmet.us




PROJECT STATUS AND FUTURE DIRECTION

 Transition to ‘index reaches’ or truncated sampling where
overall fish distribution questions have been answered

www.nmet.us




PROJECT STATUS AND FUTURE DIRECTION

 Focus on abundance, Coho ‘signal’ (2011, ‘14, ‘17), etc.

www.nmet.us




QUESTIONS... COMMENTS?
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Pattern detection in stream
networks: quantifying spatial
variability in fish distribution
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Abstract

Biclogical and physical properties of rivers and streams are inherently
difficult to sample and visualize at the resolution and extent necessary to
detect fine-scale distributional patterns over large areas. Satellite imagery
and broad-scale fish survey methods are effective for quantifying spatial
variability in biclogical and physical variables over a range of scales in
marine environments but are often too coarse in resolution to address
conservation needs in inland fisheries management. We present methods
for sampling and analyzing multiscale, spatially continuous pattems of
stream fishes and physical habitat in small- to medium-size watersheds
(500-1000 hectares). Geospatial tools, including geographic information
system (GIS) software such as Arcinfo dynamic segmentation and
ArcScene 3D analyst modules, were used to display complex biological
and physical datasets. These tools also provided spatial referencing
information (e.g. Cartesian and rout ire coordinates) y for

403
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Abstract _|_
We evaluate the efficacy of single-pass electrofishing without blocknets as a tool for collecting spatially continuous fish distribution data in headwater
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