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By David J. Vales and
Nathaniel Hayden

The Muckleshoot 
Indian Tribe in 
western Wash-

ington owns 42,560 
hectares (105,168 acres) 
of commercial forest-
land that is managed 
under contract by 
Manulife Investment 
Management Forest 
Management Inc. 
(Manulife), for multiple 
benefits to the Tribe 
and natural resources 
on the property. There 
is a Forestry Board 
comprised of Tribal 
members who make 
policy decisions and provide manage-
ment direction to Manulife. Since the 
property is a commercial forest, there is 
continuous active management to gen-
erate revenue. Seven primary objectives 
in the Tribe’s comprehensive property 
management plan (CPMP) include elk 
management, fisheries, operational, 
financial, and regulatory constraints 
on the property, as well as the various 
other management objectives. Trade-offs 

among objectives are considered in the 
Woodstock optimization model that has 
resulted in harvest unit deferral, delay, 
and/or redesign. The Forestry Board may 
make recommendations to modify the 
proposed actions from model outputs.

Muckleshoot Indian Tribal members 
rely heavily on elk and deer meat for 
subsistence and ceremonial uses. The 
White River elk herd is close to the Muck-
leshoot Reservation and is the largest 
elk herd within the Tribe’s Point Elliott 
and Medicine Creek Treaty hunting 
areas in western Washington. The Tribe’s 
property in the White River watershed 
north of Mount Rainier National Park is 
the Tomanamus Forest; it’s the largest 
contiguous forested area near the Muck-
leshoot reservation having abundant elk 
and deer and offers substantial hunting 
opportunity. Providing sufficient forage 
and adequate winter cover are both nec-
essary to ensure a healthy, resilient, and 
sustainable elk herd in the White River.

Managing for new objectives
The Tribe acquired the Tomanamus 

Forest in 2013. It had been owned and 
managed by Weyerhaeuser (White River 
Tree Farm) since 1900 and was acquired 
in 2005 by Manulife (prev. Hancock For-
est Management), whose client had a dif-

ferent set of management objectives. His-
torical harvest patterns of the early 1900s 
started at low elevation on the western 
part of the property and worked up in 
elevation and to the east. This resulted in 
boom-and-bust patterns of seral habitat 
that black-tailed deer and elk rely on, and 
consequently there were fluctuations 
in local ungulate numbers. With the 
implementation of the Timber, Fish, and 
Wildlife Agreement in 1987 and subse-
quently the Forest & Fish Agreement in 
1999, a mosaic of forest age classes and 
habitat has been and will continue to be 
created. With subsequent rotations, that 
distribution of habitat types across the 
landscape will provide a better mosaic of 
stand ages that may help the forest resist 
the effects of climate change, promote a 
greater abundance and variety of cultural 
needs, and promote a more consistent 
supply of cover and forage for ungulates 
throughout the Tomanamus Forest.

Elk management goals were developed 
for the Tomanamus Forest in 2017 (See 
https://doi.org/10.5849/jof.16-032), and 
those goals were added to optimization 
modeling for scheduling timber harvest. 
The objective is to minimize localized 
elk population fluctuations to have a 
predictable and sustainable supply of 
elk distributed throughout the property. 
We divided the Tomanamus into five elk 
management areas based on movement 
and use data from a radio-marked elk 
study the Tribe has conducted since 1998. 
The data showed that elk rarely moved 
among the areas, do not know what the 
cover and forage supplies are in other 
areas, and have home ranges confined 
within management areas. Summer and 
winter range were delineated within 
each elk management area, resulting in 
10 spatially defined areas. We used elk 
nutritional needs to develop an elk forage 
index, a pseudo-carrying capacity index, 
to set summer and winter targets within 
each elk management area. Without hav-
ing these spatial targets and using active 
management to move the forest toward 
these targets, elk and deer would contin-
ue to be faced with boom-and-bust cycles 
of forage and cover, resulting in localized 
swings in ungulate numbers within each 
of the elk management areas. 

We also consider snow accumulation 
on winter range in setting elk manage-
ment goals. One area of particular con-
cern is the availability and distribution of 
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winter cover and forage in the 3,700 ha 
(9,142.8 acres) Greenwater Elk Manage-
ment Area Winter Range (GWWR). This 
area has the deepest average snowfall, 
and the highest number of wintering elk 
of any of the elk management areas on 
the property. The area is also used heavi-
ly during winter by migratory animals. 

For these reasons, the GWWR can 
be critical for elk survival during heavy 
snowfall winters. Maintaining and im-
proving the quality of this habitat is the 
highest elk management priority on the 
property. In this area the forage index is 
a secondary target, the primary recom-
mendation for the GWWR is no less than 
40% and no more than 70% of the defined 
winter range to have trees greater than 33 
feet tall and 60% canopy cover to provide 
snow interception cover. These goals are 
achieved by increasing site dependent 
rotation age, the continued implementa-
tion of a commercial thinning program, 
harvest timing, implementation of the 
Forest & Fish Regulations, and minimiz-
ing harvest unit size. Within the GWWR 
there is the potential to feed elk during 
extreme snow conditions, and retaining 
cover helps us distribute feed to those 
areas where elk and deer are snowbound 
within stands.

The adjacent U.S. Forest Service 
(USFS) lands in the upper White River 
fall under the Northwest Forest Plan, 
which has significantly constrained 
timber harvest and lead to much lower 
ungulate carrying capacity on nation-
al forest lands compared to adjacent 

managed commercial timberlands. The 
USFS has recently approved the Sno-
quera Landscape Analysis that promotes 
more active management in the White 
River by using thinning and gap creation 
to promote structural and age diversity 
to open up the forest to improve ungu-
late forage. Despite some form of timber 
harvest, abundance and quality of un-
gulate forage will be markedly better on 
the Tomanamus Forest than on nearby 
federal lands.

Management means monitoring
Manulife is monitoring biodiversity on 

the Tomanamus using a forest structure 
biodiversity index as a surrogate for 
potential wildlife habitat diversity. The 
biodiversity index relies on a traditional 
approach designed to normalize the 
changes in a distribution over time. The 
index measures the distance between 
the measured forest structure (current) 
distribution on the Tomanamus Forest 
and the modeled base forest structure 
distribution of the property or region. 
The closer the measured structure is to 
the base structure, the higher the index. 
If there is a low supply of forest structure, 
even if the absolute value of the share 
is large, it will lower the biodiversity 
index. Likewise, if there is a high supply 
of a certain forest structure it will lower 
the biodiversity index. By evaluating 
the forest structural biodiversity index 
of a property, comparing the distance 
between the measured structure and the 
target structure, a substantial amount of 
information can be obtained for wildlife 
management, habitat conservation, and 
ongoing monitoring of trends. GIS and 
inventory land class categories are used 
to develop the index using stand height, 
age, and species composition. When 
the forest biodiversity index does not 
meet the target index, methods used to 
improve the index include a variety of 
silviculture and land management prac-
tices dependent on site.

Other examples of active management 
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Maintaining forest cover in the Greenwater Elk Management Area winter range reduces 
snow depth during severe winters and provides areas for winter feeding with weed-free 
alfalfa if necessary.

Continued on page 22
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herds, for example. SFI offers an inde-
pendent audit on how forest manage-
ment operates across these scales and 
considers endangered species, water 
quality and quantity, and diversity of 
forest structure at landscape scales. 
Application of harvesting and silvi-
cultural practices along with natural 
disturbances produce the matrix 
of habitat conditions that support 
wildlife on Weyerhaeuser’s managed 
forest.

We suggest the balance between 
wildlife and timber production can 
be assessed by persistence of habitat 
on timberlands. Forests grow and 
are altered by human and natu-
ral disturbances alike but keeping 
timberlands economically viable 
drives the ongoing active manage-
ment that creates a perpetual matrix 
of habitat conditions for fish and 
wildlife populations. When we look 
back 10 years to the 2013 Western 
Forester article about this very topic, 
this author (MJR) identified future 
challenges to forest wildlife interac-
tions from wildfire, forest health, and 
riparian conditions. The challenges of 
the future are still connected to these 
issues, with climate change serving as 
the over-arching impact exacerbating 
some of the greatest risks to today’s 
forests in the Pacific Northwest. From 
the blast zone of Mount Saint Helens 
to the footprint of the Labor Day 
Fires, the forest sector can focus on 
being nimble and adaptable to future 
and changing conditions and finding 
balance therein.  WF

Jessica A. Homyack is a Certified 
Wildlife Biologist® and director 
of Environmental Research and 
Operational Support at Weyerhaeuser. 
A WSSAF members, she can be 
reached at jessica.homyack@
weyerhaeuser.com or (360) 330-
1740. Mike Rochelle is Manager, 
Western Environmental Research and 
Operational Support at Weyerhaeuser. 
He can be reached at Mike.Rochelle@
weyerhaeuser.com or (541) 801-2316.
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on the Tomanamus include a commer-
cial thinning program that treats several 
hundred acres per year to improve un-
gulate habitat; avoiding harvest activities 
in identified calving areas during the 
months of elk calving; using a weed-free 
elk forage seed mix in commercial thins 
and on exposed soil after major road 
projects; deployment of visual slash 
blockages along public travel corridors; 
precommercial thinning game corri-
dors to promote animal movement; a 
reforestation program that 
incorporates red cedar, 
yellow cedar, and red alder 
in addition to Douglas-fir, 
noble fir, and grand fir for 
cultural use and climate 
resistance benefits; aggres-
sive noxious weed control 
program; and implemen-
tation of the Manulife 
stewardship policies and 
procedures, including Sus-
tainable Forestry Initiative 
certification of the Tribes 
forest properties.

Without active manage-
ment on the Muckleshoot 
Indian Tribe Tomanamus 

Forest, wildlife would be faced with 
boom-and-bust cycles of seral habi-
tat. Changing these patterns involves 
tradeoffs among objectives with spatial 
redistribution of harvest patterns to 
result in similar stand age distribution 
among each of the elk management 
areas.  WF

David J. Vales is a wildlife biologist, 
Muckleshoot Indian Tribe Wildlife 
Program. A WSSAF member, he can be 
reached at david.vales@muckleshoot.nsn.
us. SAF member Nathaniel Hayden is 
the North Cascades region manager with 
Manulife Investment Management Forest 
Management Inc. He can be reached at 
nhayden@manulife.com. 
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A commercial thin opened the canopy and promotes 
understory forage yet retains enough canopy to provide 
some snow interception.
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The Salish Elk Management Area summer range prior to Muckleshoot ownership had 
extensive clearcuts of similar ages, which led to temporary forage booms followed by 
large-scale reductions in elk habitat capacity as the canopy closed. This legacy landscape, 
which dates from the early implementation of the Timber, Fish, and Wildlife Agreement 
and Forest and Fish Agreements, led to the development of the Elk Forage Index to guide 
management and will take multiple rotations to fully realize those objectives.




