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About This Conference
Welcome to the second annual Olympic Experimental State Forest (OESF) science conference, 
hosted by the Washington State Department of Natural Resources (DNR). Its purpose is to com-
municate the results of research and monitoring activities taking place in the OESF and their 
relevance to land management uncertainties faced by DNR and other land managers. We hope 
the conference will encourage dialog among researchers, natural resource specialists, managers, 
and the public about the scientific foundations of land management. 

The 2018 OESF Science Conference is sponsored by DNR with contribution from the University of 
Washington’s Olympic Natural Resources Center (ONRC). 

2018 DNR Conference Committee: 

Teodora Minkova
Cathy Chauvin
Jessica Huggins
Ralph Johnson
Mark Enty
Miles Micheletti
Justin Schmal
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ONRC Campus Map
1455 S. Forks Avenue, Forks WA
206-685-9477  360-374-3220
www.onrc.washington.edu

http://www.onrc.washington.edu
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8:00 – 8:30 am: Registration, refreshments, and socializing

8:30 – 8:40 am: Welcome from Teodora Minkova, OESF Research and Monitoring Manager

8:40 – 10:20 am: Session 1, Aquatic Ecology

1. Winter Water Temperature in Small Fish-bearing Streams   Warren D. Devine, DNR

2. Stream Flow and Migrating Channels in the Olympic Experimental State Forest   
Jeff Keck, DNR

3. Ecological Functions of Headwater Wetlands in Coastal Western Washington  Jack E. 
Janisch, Washington Department of Ecology and Alex D. Foster, USDA Forest Service 
Pacific Northwest Research Station

4. Update on the Large-Scale Integrated Management Experiment (T3 Experiment)   
Teodora V. Minkova, DNR

10:20 – 10:50 am: Break with refreshments and poster session

• Ethnoforestry: A New Tool Utilizing Tribal Knowledge for Ecosystem Sustainability on 
the Olympic Peninsula   Courtney Bobsin, University of Washington 

• Forest Disturbance in the Olympic Experimental State forest   Steven P. Buhler, The 
Evergreen State College and Kyle D. Martens, DNR

• Mercury Concentrations in Coastal Stream Periphyton   Morgan Maupin, Erin Martin, 
and Abir Biswas, The Evergreen State College; Teodora V. Minkova, DNR

• Washington Department of Natural Resources' Riparian Validation Monitoring Program 
on the Olympic Experimental State Forest    Kyle D. Martens, DNR

10:50 am – 12:05 pm: Session 2, Silviculture, Archaeology, and Acoustic Monitoring

5. Development and Application of a Geospatial Red Alder Site Index Prediction Tool   
Brian C. Morris, DNR

6. Applications of Passive Acoustic Monitoring for Forest Ecology and Monitoring   
Lauren Kuehne, University of Washington

7. Native Place Names, Landscape Features, and Refining Archaeological Expectations in a 
Sea of "High Risk"   Maurice Major, DNR

12:05 – 12:15 pm: Closing remarks, Teodora Minkova

12:15 – 1:30 pm: Lunch (on your own)

1:30 pm – 4:00 pm: Workshop on drone use

4:00 pm: Adjourn

Conference Agenda



2018 OESF Science Conference  Linking Science to Natural Resource Management

Washington State Department of Natural Resources  5 

2018 OESF Science Conference  Linking Science to Natural Resource Management

Located on the western Olympic 
Peninsula, the OESF was established 
to learn how to integrate revenue 
production (primarily through timber 
harvest) and ecological values (primar-
ily habitat conservation) in a working 
forest.  

Across approximately 270,000 acres 
(110,000 hectares) of state trust lands 
in the OESF, DNR generates a sustain-
able flow of revenue to its trust ben-
eficiaries and restores and maintains 
habitat for native species, including 
the federally protected northern spot-
ted owl and marbled murrelet. DNR 
balances these objectives through an 
experimental approach called “inte-
grated management.” Under this ap-
proach, DNR does not divide the land 
base into fixed, permanent areas to 
be managed primarily for revenue or 
ecological values. Instead, DNR man-
ages the entire land base for both. 
DNR achieves integration through 
landscape-level planning and a com-
bination of passive and  active management. Active management involves silvicultural techniques 
designed to create and maintain a variety of forest stand structures. 

Key components of this approach include intentional learning through research and monitor-
ing and application of new information to management through a formal adaptive management 
process. Through its OESF research and monitoring program, DNR implements and coordinates 
projects; establishes and maintains research partnerships with universities, colleges, federal agen-
cies, and other organizations; collaborates with local land managers, tribes, environmental organi-
zations, and regulators; facilitates adaptive management; and provides educational opportunities 
such as internships and field trips.

DNR’s management strategies are described in the 2016 OESF Forest Land Plan and based on 
DNR’s State Trust Lands Habitat Conservation Plan (HCP) adopted in 1997. For more information 
on the OESF, visit http://www.dnr.wa.gov/oesf/.

About the OESF

http://www.dnr.wa.gov/oesf-forest-land-plan
http://www.dnr.wa.gov/programs-and-services/forest-resources/habitat-conservation-state-trust-lands
http://www.dnr.wa.gov/oesf/
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Presentation Abstracts

Session 1: Aquatic Ecology

Winter Water Temperature in Small Fish-bearing Streams.  
Warren D. Devine1, Teodora V. Minkova1, Alex D. Foster2, Kyle D. Martens1

1DNR, Forest Resources Division
2US Forest Service, Pacific Northwest Research Station

Winter temperatures in coastal Pacific Northwest streams have a strong influence on aquatic 
biota, including salmonids during egg development and juvenile life stages. Relatively little is 
known about winter stream temperatures, despite evidence that recent climate trends are af-
fecting stream temperatures in winter more than in summer. For 5 years, we measured stream 
temperature hourly in 54 fish-bearing headwater streams (elevation 90 to 1,280 feet) on the 
western Olympic Peninsula. Our objective was to identify characteristics at the landscape and wa-
tershed scales that influence winter stream temperature. Winters were generally long and mild 
(mean stream temperature is 42° F), with abrupt, region-wide fluctuations in stream temperature 
in response to weather patterns. Smaller streams were more responsive than larger streams to a 
warming effect from precipitation events. Stream temperatures were generally colder at higher 
elevations, though on the coldest days, elevation did not affect stream temperature. Streams 
with greater exposure to solar radiation had greater temperature variability and sensitivity to air 
temperature. Future monitoring and management of riparian and aquatic resources can be im-
proved through better understanding of how winter temperatures are distributed and controlled 
and through estimates of how these patterns and processes may change in the future.

Contact Information:
Warren D. Devine, Ph.D  | OESF Data Management Specialist
Warren.Devine@dnr.wa.gov
DNR, Forest Resources Division
1111 Washington St. SE, Olympia, WA, 98504
Phone: 360-902-1682

Stream Flow and Migrating Channels in the Olympic Experimental State Forest. 
Jeff Keck1

1DNR, Forest Resources Division

Channels and the water they convey control the spatial extent of aquatic ecosystems and the 
evolution of landscapes. Over geologic time scales (millions of years), flow rates have varied 
with changes in climate and tectonics; however, over shorter time scales, flow rates have been 
stable enough to permit the establishment of unique ecosystems accustomed to specific flow and 
sediment transport regimes. On the Olympic Peninsula, that relative stability was altered when 
humans converted vast areas of forest to tree plantations during the 20th century. As humans 
became aware of their influence on the landscape and the sensitivity of existing ecosystems, 
tree-farming practices were adjusted.
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This presentation will present preliminary flow observations in the OESF. The long-term goal of 
these observations is to quantify flow trends and help humans (State of Washington) determine 
if disturbances caused by present day tree-farming practices in the OESF are acceptably low. This 
presentation will also discuss the challenges associated with establishing a long-term flow record. 
The OESF includes rugged and unstable channels like the Clearwater river. These channels and 
their tributaries migrate, transport pulses of sediment, and violently swing between low and high 
flows.

Jeff Keck | Hydrogeologist
Jeff.Keck@dnr.wa.gov
DNR, Forest Resources Division
1111 Washington St. SE, Olympia, WA, 98504
Phone: 360-701-3283

Ecological Functions of Headwater Wetlands in Coastal Western Washington.  
Jack E. Janisch1, Alex D. Foster2, Teodora V. Minkova3, Deanna Olson2, Shannon Claeson2, Brooke 
Penaluna2, and Aimee McIntyre4 
1Washington State Department of Ecology
2US Forest Service, Pacific Northwest Research Station 
3DNR, Forest Resources Division
4Washington State Department of Fish and Wildlife

Which surface area is greater, that of small, channel-connected headwater wetlands or that of 
small, off-channel headwater wetlands?  Do counts of amphibians correlate with either of these 
categories of wetlands?  Research questions tie this study directly to natural resource manage-
ment uncertainties concerning sensitive sites along headwater streams. Headwater wetlands are 
still largely unknown, and the utility of small perennial headwater water sources as a predictor of 
amphibian populations and influence on stream temperature is unclear. Due to their small size, 
headwater wetland sensitive sites frequently go undetected or unsurveyed.

Janisch et al. (2011) is one of the few studies that describe headwater wetlands in the Pacific 
Northwest region, but aside from some physical characteristics and recognizing that these 
features are common in steep rugged topography, headwater wetlands are largely unstudied.  A 
new, related study is planned for implementation at one of the OESF watersheds that has been 
monitored for aquatic and riparian habitat since 2012.  In this presentation, we touch on our 
previous study (Phase I) and its key results, then describe how this new study (Phase II) builds on 
that previous work to broaden knowledge informing conservation and protection strategies for 
forested headwater riparian management throughout the Pacific Northwest.

Contact Information:
Jack Janisch | Data Coordinator for Watershed Health Monitoring Data System
Jack.Janisch@ecy.wa.gov
Washington State Department of Ecology
300 Desmond Drive SE, Lacey, WA, 98503
Phone: 360-407-6649
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Alex D. Foster | Ecologist
alexfoster@fs.fed.us
US Forest Service, Pacific Northwest Research Station
3625 93rd Avenue SW, Olympia, WA 98512
Phone: 360-753-7680

Update on the Large-Scale Integrated Management Experiment (T3 Experiment). 
Teodora V. Minkova1, Bernard Bormann2

1DNR, Forest Resources Division
2University of Washington, ONRC

In 2016, ONRC and DNR started planning a watershed-scale management experiment in the OESF. 
Called the T3 Experiment, this study evaluates the OESF Forest Land Plan by comparing it to two 
other management strategies and a no-action control. This study asks the question, will a higher 
sustainable level of rural ecosystem wellbeing emerge from an array of land management strate-
gies implemented and compared experimentally? A unique aspect of this study is the concept 
of “rural ecosystem sustainability," in which human communities are considered an integral part 
of the forest ecosystem and management strategies are intended to benefit both. Other distinc-
tive study characteristics include the study's large spatial scale and implementation of silvicul-
tural treatments through DNR's timber sale program. Recent developments in the study include 
identification of the 16 experiential watersheds, which averaged 1,200 acres each, and work-
shops for researchers from various organizations to discuss the silviculture and aquatic ecology 
components of the experiment. Additional workshops on operations research and social science 
are being planned. These workshops are intended to advance the development of the study plan 
by identifying research questions, the experimental design, monitoring approaches, and specific 
treatments. ONRC and DNR recognize that ongoing communication with the local community is 
critical for study success and continue efforts in this direction.

Teodora V. Minkova, Ph.D | OESF Research and Monitoring Manager
Teodora.Minkova@dnr.wa.gov
DNR, Forest Resources Division
1111 Washington St. SE, Olympia, WA, 98504
Phone: 360-902-1175

Session 2: Silviculture, Archaeology, and Acoustic Monitoring

Development and Application of a Geospatial Red Alder Site Index Prediction 
Tool. Brian C. Morris1, Steven Kimsey2.
1DNR, Pacific Cascade Region
2DNR, Forest Resources Division

DNR has been actively managing planted red alder (Alnus rubra Bong.) stands on state trust lands 
for over a decade. Proper site selection has been found to influence success of planted trees.  
Topographic position, elevation, soil texture, and growing season precipitation all factor into the 
success of a site. Traditional methods for site evaluation required extensive field data and subject 
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matter expertise which were not consistently available. To increase the effectiveness of site selec-
tion, one of the more prominent methods for site evaluation was adapted to develop a geospatial 
site index prediction tool in ArcGIS.  The tool utilizes topographic, soil, and precipitation data to 
estimate the red alder site index for state trust lands in western Washington.  Predicted site index 
values were compared to field-measured site index values from internal inventory data as well as 
from red alder research plots.  Future work will include further field assessment of the predicted 
values, internal publication of the tool, and training for field staff as well as continuing develop-
ment of new red alder planting stock.

Contact Information:
Brian C. Morris, Ph.D  | Silvicultural Scientist
Brian.Morris@dnr.wa.gov
DNR, Pacific Cascade Region
601 Bond Road, Castle Rock, Washington 98611
Phone: 360-773-5724

Applications of Passive Acoustic Monitoring for Forest Ecology and Monitoring. 
Lauren Kuehne1 
1University of Washington, School of Aquatic and Fisheries Sciences

Passive acoustic monitoring (PAM) using sound recorders is an emerging technology that can be 
applied to diverse research and monitoring questions related to wildlife populations and hu-
man impacts. This relatively inexpensive and accessible technology can produce large quantities 
of high-resolution sound recordings that can be analyzed at varying ecosystem scales to assess 
changes ranging from behavior of individual species to patterns and shifts in overall biodiversity. 
This presentation will describe potential applications of PAM to forest ecology and management, 
as well as discuss constraints and limitations. We will use preliminary results from passive acous-
tic data collected from three Olympic Peninsula locations over the past year (summer, fall, and 
winter) to demonstrate applications of PAM for research and monitoring. These data have been 
collected as part of a project to monitor impacts of increased military air traffic in the region, 
but also can be explored to contrast geographic or temporal patterns of species occurrence or 
biodiversity. New advances in application of PAM technology, including development for use by 
non-specialists and/or citizen scientists, also will be discussed.

Contact Information:
Lauren Kuehne| Research Scientist
lkuehne@uw.edu
University of Washington, School of Aquatic and Fisheries Sciences
1122 NE Boat Street, Seattle, WA 98105
Phone: 206-685-9582

Native Place Names, Landscape Features, and Refining Archaeological 
Expectations in a Sea of “High Risk.” Maurice Major1. 
1DNR, Forest Resources Division

Washington’s current archaeological predictive model classifies wide buffers inland of coastlines 
and around rivers and streams as “high risk,” but we know that humans prefer particular habitats 
and that Northwest tribes developed deep cultural relationships with certain landscape features. 
Native place names have been used to identify specific archaeological sites, but looking beyond 
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that, physical attributes of named places on the Pacific Coast show that archaeological potential 
changes with the terrain and environment of marine coasts and rivers. Also, as distance from the 
water’s edge increases, the archaeological record diminishes or changes in ways that elude the 
model. Landscape features identified by this analysis of coastal rivers from the Sol Duc to the Hoh 
are proposed as a means to assess archaeological potential and suggest likely feature types. I 
wish to thank the Quileute Tribe for their generosity with their cultural heritage.

Contact Information:
Maurice Major | Cultural Resource Specialist
Maurice.Major@dnr.wa.gov 
DNR, Forest Resources Division
1111 Washington St. SE, Olympia, WA, 98504
Phone: 360-902-1298

Poster Abstracts
Ethnoforestry: A New Tool Utilizing Tribal Knowledge for Ecosystem Sustainability 
on the Olympic Peninsula. Courtney Bobsin1, Bernard Bormann2, Franklin Hanson2 
1University of Washington, School of Environmental and Forest Sciences 
2University of Washington, ONRC

The new scientific discipline of ethnoforesty incorporates the traditional ecological knowledge 
of local tribes when making forest management decisions in order to achieve both ecosystem 
and community wellbeing. There are numerous plant species, such as bear grass, huckleberry, 
salmonberry, sword fern, and more, that have deep cultural importance to tribes that could be 
reinstalled onto our landscape after forest thinning or cuts. While these species add diversity and 
benefit wildlife, they also can be harvested commercially, generating local jobs and small busi-
nesses in rural communities on the Olympic Peninsula. 

ONRC has been working with coastal tribes to understand what plant species have cultural im-
portance and ways in which we can propagate these species. The feasibility of this management 
approach will be tested in the field as part of the large-scale integrated management experiment 
(T3 Experiment) planned on the OESF. Tribal members have noted that bear grass (Xerophyllum 
tenax) is an important species for weaving and basket making that is still widely used today. As a 
result, ONRC is running a propagation experiment on bear grass to determine its germination and 
growth requirements. Incorporating ethnoforestry into forest management has the potential to 
benefit the ecosystem while generating local jobs for rural communities.

Contact Information:
Courtney Bobsin | Research Botanist
cbobsin@uw.edu
University of Washington, School of Environmental and Forest Sciences
3715 West Stevens Way NE, Seattle, WA 98195
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Forest Disturbance in the Olympic Experimental State Forest.  Steven P. Buhler1, Kyle 
D. Martens2

1The Evergreen State College
2DNR, Forest Resources Division

The OESF is a DNR planning unit on the western Olympic Peninsula that includes approximately 
270,000 acres (110,000 hectares) of DNR-managed state trust land, as well as private, tribal, and 
federal lands (Olympic National Forest and Olympic National Park). Land management practices 
within the OESF have changed over time among these different ownerships. Under its 1997 State 
Trust Lands Habitat Conservation Plan (HCP), DNR manages state trust lands on the OESF to 
integrate revenue production with ecological values across the landscape. Natural disturbance re-
gimes are used as a reference in managing forest conditions; therefore, it benefits DNR to under-
stand the spatial scales and frequencies of both natural and anthropogenic disturbances on the 
OESF. Through remote sensing and the LandTrendr methodology, I plan to use NASA/US Geologi-
cal Survey Landsat images from 1985 to 2012 to identify and compare forest disturbances among 
the major landowners’ groups over time: private, DNR, Olympic National Park, Olympic National 
Forest, and Tribal lands. This project will help DNR better understand natural disturbance, to 
identify differences in disturbances among landowners, and to document changes in forestlands 
since the adoption of the HCP.

Contact Information:
Steven P. Buhler| Masters of Environmental Studies Candidate
buhlers83@gmail.com
The Evergreen State College
2700 Evergreen Parkway NW, Olympia, WA 98505

Mercury Concentrations in Coastal Stream Periphyton. Morgan Maupin1, Erin Martin1, 
Teodora V. Minkova2, Abir Biswas1 
1The Evergreen State College
2DNR, Forest Resources Division

This research project examines mercury concentrations in stream periphyton from three water-
sheds in the OESF. Periphyton was chosen for mercury analysis for ease of uniform sample collec-
tion and because as the base of stream food webs, it represents the primary pathway for mercury 
bioaccumulation in higher order organisms such as macroinvertebrates and fish. Data collection 
will take place in April and May, 2018. Periphyton samples will be collected by securing artificial 
substrates to the streambed of each stream for a period of six weeks, allowing periphyton to col-
onize the substrates, and removing substrates at the end of the six-week sampling period. I also 
will collect stream data including stream discharge, temperature, light availability, and chemistry, 
and watershed scale data such as lithology, wetland density, and land use. Results from this study 
will not only provide baseline data on the biological mercury concentrations in remote stream 
ecosystems of the Pacific Northwest, but also may provide insight into the natural and anthropo-
genic factors that result in higher contamination levels.
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Contact Information:
Morgan Maupin | Masters of Environmental Studies Candidate
morganmaupin@gmail.com
The Evergreen State College
2700 Evergreen Parkway NW, Olympia, WA 98505
Phone: 360-301-4387

Washington Department of Natural Resources Riparian Validation Monitoring 
Program on the Olympic Experimental State Forest. Kyle Martens1

1DNR, Forest Resources Division

The Riparian Validation Monitoring Program (RVMP) was designed to assess the salmonid re-
sponse to DNR's riparian conservation strategy. This strategy was initially developed through the 
1997 State Lands Habitat Conservation Plan (HCP). The goal of the RVMP is to document whether 
the conservation strategy is achieving the desired outcome of maintaining or improving salmonid 
habitat and expressing stable or positive effects on salmonid populations. Observational monitor-
ing is used to identify potential effects. If negative effects are found, the RVMP will recommend 
experimental studies to further evaluate the cause-and-effect relationships between salmonids, 
habitat, and current DNR management practices. The RVMP fulfills the agency’s long-term com-
mitment for riparian validation monitoring in the HCP.  Overall, 54 DNR Type-3 watersheds, as 
well as an index section of the Clearwater River, are used to assess the status of multiple species 
and life stages of salmonids. As not all of the watersheds can be sampled within a summer, 20 
watersheds and the Clearwater River index section are sampled annually, while an additional 17 
watersheds per year are sampled on a 2-year rotation.  This poster outlines the current monitor-
ing plan, monitoring locations, and some initial findings of the RVMP.

Contact Information:
Kyle Martens | Fish Biologist
Kyle.Martens@dnr.wa.gov
DNR, Forest Resources Division
1111 Washington St. SE, Olympia, WA, 98504
Phone: 360-902-1272
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DNR use small unmanned aircraft, also known as drones, to rapidly collect two- and three-dimen-
sional geographic data to inform silvicultural treatments, track progress toward habitat goals, 
and monitor changes over time to support management objectives on forested state trust lands 
in Washington. The accurate and cost-efficient data collected by drones are a permanent visual 
record of site conditions and are easy for non-specialists to share and understand.

This workshop is designed to educate natural resource practitioners about use of drones for 
environmental monitoring and natural resource management and demonstrate DNR’s use of the 
technology. The focus will be on drone use in heavily forested landscapes such as the western 
Olympic Peninsula. 

We will start with a 45-minute indoor presentation in the ONRC’s Hemlock Conference Room. 
In the presentation, we will provide an overview of the technology and its potential uses, and 
discuss data processing, limitations, and regulations. Following the presentation, we will conduct 
an approximately 30-minute field demonstration of different drone systems and discuss mission 
planning and data collection. The field demonstration will require a 15-minute walk (each way) 
on forested trails near the ONRC campus. The trails may be muddy, so wear sturdy footwear and 
bring rain gear.  The workshop will conclude back at the ONRC with a 30-minute demonstration 
of collected data and products created from the data and 15 minutes for questions.

Workshop on Drone Use
Instructors: Miles Micheletti and Justin Schmal, DNR
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Lunch Options
The fastest and easiest options for lunch are listed below. All of these restaurants are located 
along Forks Avenue North or South (Highway 101), which is the main road through town. The 
closest option to the conference center is the Forks Outfitter Deli.

• Forks Outfitters Deli (sandwiches, soup, chicken, hot case), 950 South Forks Avenue
• Subway (76 Food Mart and Subway sandwich shop), 490 North Forks Avenue
• Sully’s Drive In (hamburgers, sandwiches, chicken, ice cream), 220 North Forks Avenue

The following options are good, but with the time allotted for lunch you may not make it back in 
time for the drone workshop.

• Pacific Pizza (pizza, pasta, sandwiches, soup, salad bar), 870 South Forks Avenue
• In Place Restaurant (sandwiches, burgers, soup, pasta) 320 South Forks Avenue
• Plaza Jalisco (Mexican food, full service restaurant) 90 North Forks Avenue

If you prefer to bring your own lunch, you may enjoy it in the conference room or at picnic tables 
scattered across the ONRC campus.


