Kyle D. Martens, Warren Devine, ahgbdoraMinkova
Washington Department of Natural Resources




S T el ey th\\.v,.

A tergdﬁcatioh.o-rg

1997)

State land$iCHest.

£
. \“-.
3

5 |
<
o




Olympic Experimental State
Forest (OESF)

Major river systems (n=13):
Queets, Clearwater, HoBogachielCalawah SolDug
Quillayute Dickey, and Hoko

Olympic Experimental State Forest

;

[_] OESF Boundary

Major Public & Tribal Lands
DNR-Managed Lands
~ Tribal Lands
US Forest Service
~ National Park Service
US Fish and Wildlife Service

Highways
—— US Highway
—— State Highway

5 10 Miles
L1 1
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DNR Monitoring Y
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A 62 Type3 watershed$15-669 ha); 50 state and 12 unharvested; 2013 4wl - »
A 12 annual sites and 50 on ayBar rotation ] &
= i \'.Quillayute
S

A Substrate, instream wood, habitat units, stream shade, water _
temperature, stream discharge (n=14) and riparian forest vegetation 7 ol i

A 50 Type3 watersheds 20 annually + 30-2ear rotation; 2016

A Snorkeling; Annual survey of a 13 km section of the Clearwater Rive
(last week of August)

Legend
A 16 watersheds (4 blocks) with 2 sites per watershed; 2020 BN T3 exporiment watsrsheds

I RVMP watersheds sampled annually

I RVMP watersheds sampled in even years

A 5 riparian prescriptions (active habitat, heavy thinning with alder, BEE RVMP watershods sampled in odd years

State Lands

variablewidth buffer, standard buffer, and control) R

emmm=s Reach 1

@ Reach 2
Reach 3

e OESF Border




Historyof Riparian Management on the OESF

\ 1989- End of policy

1914- Trail between End of that harvests
upper Hoh and splash oldestforestsfirst

- damming e
Clearwater built 1997 g 2016

o [ —— i W

s | |2 : : : Active instream WA DNR - OESF Forest La

| Logging companies :
||| working in the area wood removal state lands HC Plan establishec

120
Whlte Settle;ent of the 122;\7\:%??:

| Queets/Clearwater Area Agreement

End of WW2 and the 1976- Forest 1992- OESF
rapid expansion of Practices Act Established
timber harvesting

Early logging Production Forestry Reg. development Ecologlcal Forestry
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Forest Conditions

OESF State Trust Lands Forest Age Class Distribution (2023 data)
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Old growth forest
(~200 years and up)

[ Forest development Large conlfer trees dominate

I \Wood recruitment

M

— Instream wood retention Lovv-severity Large conifer
=1 Disturbance disturbances recrunment
4 Conifer trees Accumu_latlon and depletion
. Hardwood trees of instream wood

e Instream wood (conifer) v 4 (netgain)

—— Instreamwood (hardwood)

Diminishing \0
conifer instream
_legacy wood
Limited _f= el (net loss)
Imited coniter _— _
recruitment

w/o disturbance
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Mature forest
(~106200 years)
Conifer trees dominate
(sreah GT-0)
uoneniul puels

C/
; °.ok°'
Diminishing instream ‘
legacy wood I I

Diminishing hardwood
and conifer instream legacy wood

(net loss) (net Iossi
Limited Limited hardwood
/ conifer/hardwood recrwtment during
/ recruitment early development
/ .
/q disturbance

Stem exclusion
(~40-100 years)
Martens et al. 2020 Conifer trees dominate

Conversion of riparian area fr
hardwood to conifer dominate

Canopy closure ‘
— (~1540 years)
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[ Forest development
I Wood recruitment
1 Instream wood retention
™ Disturbance

4 Conifer trees

. Hardwood trees
e |nstream wood (conifer)
—— Instreamwood (hardwood)

Old growth forest
(~200 years and up) A
Large conifer trees dominate

Lowseverity < > Large conifer
disturbances recruitment

Accumulation and depletion
of instream wood
(net gain)

allposters

Martens et al. 2020
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[ Forest development
I Wood recruitment
1 Instream wood retention
™ Disturbance

4 Conifer trees

. Hardwood trees
e Instream wood (conifer)
—— Instream wood (hardwood) |

No recruitment ©.
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Canopy closure
(~1540 years)

Martens et aI. 2020 Conversion of riparian area from

hardwood to conifer dominate




[ Forest development
I Wood recruitment

1 Instream wood retention
1 Disturbance

4 Conifer trees

. Hardwood trees
e |nstream wood (conifer)
—— Instreamwood (hardwood)

Diminishing
C— instream legacy wood

(net Iossi
Limited hardwood

recruitment during
early development

Stem exclusion Canopy closure
(~40-100 years) — (~1540 years)
Martens et al. 2020 Conifer trees dominate Conversion of riparian area fr

hardwood to conifer dominate



1 Instream wood retention

I \Wood recruitment
1 Disturbance

[ Forest development

“ Conifer trees
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Old growth forest
(~200 years and up)

= \Ij\?(:gzt r?a?:\rlﬁil':)rgrennetnt Large conifer trees dominate

1 Instream wood retention
1 Disturbance

4 Conifer trees

. Hardwood trees
e |nstream wood (conifer)
—— Instreamwood (hardwood)
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Old growth forest
(~200 years and up)

[ Forest development Large conlfer trees dominate

I \Wood recruitment

M

— Instream wood retention Lovv-severity Large conifer
=1 Disturbance disturbances recrunment
4 Conifer trees Accumu_latlon and depletion
. Hardwood trees of instream wood

e Instream wood (conifer) v 4 (netgain)

—— Instreamwood (hardwood)

Diminishing \0
conifer instream
_legacy wood
Limited _f= el (net loss)
Imited coniter _— _
recruitment

w/o disturbance
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Conifer trees dominate
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Diminishing hardwood
and conifer instream legacy wood
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Limited Limited hardwood
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Stem exclusion
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Wood recruitment

B Stand Initiation

Instream wood

Closed Canopy
Stem Exclusion

Mature Forest

Old Growth

200
Year

Wood accumulation with imediate wood recruitment during disturbance (e.g., wind)
Wood accumulation with delayed wood recruitment after a disturbance (e.g., fire)

Wood accumulation with no wood recruitment from disturbance (e.g., historical
clearcut harvest with no or minimal riparian buffer)




AgeO Trout

age-0 trout

Standard deviation

/

\ KruskalWallis
H= 6.309P=0.097

Fish per 100 meters

Pro-1970s Ref-1970s Pro-1990s Eco-2016

Data from: Edie 1975,

Lestelle1978, Osborn 1980, . . ' :
Martin 1985, Bissoret al. 2002 Production forestry (Pro); Reference (Ref); Ecological forestry (Eco)




Coho salmon

t-test
t=-2.708,P=0.018

S

Pro-1970s Ref-1970s Pro-1990s Eco-2016

:rt?"‘ ‘

Fish per 100 meters

Data from: Edie 1975,
Lestellel978, Osborn 1980,
Martin 1985, Bissoret al. 2002

Production forestry (Pro); Reference (Ref); Ecological forestry (Eco)



Agel or older
cutthroat trout

Data from: Edie 1975,
Lestellel978, Osborn 1980,
Martin 1985, Bissoret al. 2002
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age-1 or older cutthroat

KruskatWallis with Dunn
H=21.531 P=<0.001

Pro 1970s vs Ede= 0.001
Pro 1990s vs Eco P = 0.69
Ref vs Ec&= 0.003

Pro - 1970s Ref-1970s Pro-1990s Eco -2016

Production forestry (Pro); Reference (Ref); Ecological forestry (Eco)




Stre am - ANOVA Witi] Tukey
Te m pe ratu re F=6.503P=<0.001

18 - T Provs Ec&= 0.008
Ref vs EcB= 0.554
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13+

Mean and

= standard deviation

Avg. daily maximum water temperature (c)




Stream
Temperature

|T| First measurement

[1] Last measurement Table 19b. Analysis of maximum 7-day average daily maximum water temperature (°C) in 50 Type 3
streams on DNR-mana

=
w

Frequency
]

M 11 12 13 14 15 16 17 18 19 20
T-DADmax (deg. C)



ANOVA with Tukey
F=25.668P=<0.001
Provs Ec&=<0.001
Ref vs EcB=<0.001
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0100 |, | First measurement
[1] Last measurement
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Canopy closure (%)



Instream Wood KruskalWalis with Dunn

100 -

Pro 1970s vs E¢t= 0.022

£ _ Pro 1990svs Eco P = 0.293
Q80 - Ref vs EcB=0.018
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Instream Wood

First measurement [.] First measurement
Last measurement [1] Last measurement

1
3
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1

200 40 60 80 100 120 140 20 25 30 35 40 45 50 55 60 65 70
Instream wood (pieces/100 m) Instream wood mean diameter (cm)




Diameter of Instream wood

Median

Frequency

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Piece diameter class (cm)




T -

LYAaluNBIlY

A 16% of instream wood is creating pools(GZGD)/o
Montgomery et al. (1995))

A For every additional 1 meter of length of instream ,/
the bankfull width (LENBF), the probability of a pool beig
formed increased by 26%

A For every additional centimeter of wood piece dlameter

(DIAM) the likelihood of pool formation increased2yo &=

Logistic Model AlCc Delta AlCc AlCc weight Cumulative weight Log IIkeIIhood
BFW + DIAM + LENBF 632.52 0.00 0.205 0.205 -312.23

K
4
BFW + DIAM + LENBF + LEN ) 632.94 0.42 0.166 0.371 -311.43
5
K]
6

BFW + DIAM + GRAD + LENBF 632.94 0.42 0.166 0.537 -311.43
DIAM + LENBF 633.49 0.98 0.126 0.663 =ciile; 7!
BFW + DIAM + GRAD + LENBF + LE 633.56 1.04 0.122 0.785 -310.72
DIAM + LENBF + LEN 4 633.80 1.29 0.108 0.893 -312.88
DIAM + GRAD + LENBF 4 635.02 2.50 0.059 0.952 -313.48

DIAM + GRAD + LENBF + LEN 635.41 2.90 0.048 1.000 -312.67

Ot NATORES

tens and Devine 20:




" Relationship between Pools and Instream Wood
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R2=0.2777
P =<0.001

Ln Wood volume
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Upper Clearwater River
KunamaksCreek (km 46) to Bull Creelkkm 33)

Coho Salmon

—8— Reach 1
—@— Reach 2
~O— Reach 3

2017 2018 2019 2020 2021 2022

Fish per 100 meters

Juvenile Trout (<200 mm)

—@— Reach 1
—@— Reach 2
—O— Reach 3

2017 2018 2019 2020

2021
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Dominguez and Cederholm (2000) recomended 0.18 - 0.61 peices per m

Il All LWD (>10 cm dia and >2m length)
[ Key (>45 cm dia and >2 m length)
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Reach 1 Reach 2 Reach 3

Instream wood- I i , o
i Clearwater River - i




T3WatershedExperimen

Presampling20202023
Treatments falk0232024
Postsampling2024-2028

16 watersheds
4 blocks
5 prescriptions




