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Headwaters Forest Complex 

The following text refers to areas delineated on the map which accompanies it. 
The information may be used as guidance in detennining which lands may be acquired 
or otherwise protected by the U. S. Government. Acquisition of Headwaters Forest or 
other forest lands should be designed to protect the ecological integrity of the coastal 
forests and watersheds in Humboldt County, California. The area is located 
approximately 15 miles southeast of Eureka and 250 miles north of San Francisco. 

Landscape 

The watersheds within the Headwaters area rise from near sea level to over 
2000 feet. They include the headwaters of Salmon Creek; the North Fork, the South 
Fork, and Little South Fork of the Elk River; Lawrence Creek and most of the Yager 
Creek drainage, which are major tributaries to the Van Duzen River, a waterbody 
listed under Section 303 (d) of the Clean Water Act as impaired from source to mouth 
by "excessive sediment loading" due to logging and overgrazing. 

Protection for Headwaters will help maintain biodiversity by preserving the 
only significant ancient redwood forests between Redwood National Park and 
Humboldt Redwoods State Park, by maintaining critical habitat for the threatened 
marbled murrelet, and by protecting a significant percentage of spawning wild coho 
salmon in California. 

Critical Habitat 

In his decision in Marbled Murrelet v. Pacific Lumber Company (U.S. District 
Court for the Northern District of California), Judge Louis Bechtle wrote: "The 
harvesting ofTHP 237 [dark green, labeled Owl Creek Grove) or any other 
significant portion of the marbled murrelets' critical habitat in southern Humboldt 
County, will result in a high probability that the remaining population of marbled 
murre lets in the region will become extinct." 

The Draft Recovery Plan for marbled murrelets issued by the U.S. Fish and 
Wildlife Service (U.S.F.W.S.) in July 1995 confirms Judge Bechtle's fmdings: 

"Essential nesting habitats that occur on forest lands under non-federal 
management include: ... 

Suitable nesting habitat on Pacific Lumber Company lands in Humboldt 
County, California. These areas are the only available nesting habitat for the 
southern portion of Zone 4 [Siskiyou Coast Range Zone]. This area has known 
nest sites and is situated in a key area, close to the coast, with no Federal lands 
in the immediate area that are able to provide similar recovery contributions." 



The forestland designated CA-03-A (pink line) by the U.S.F.W.S. as critical 
habitat for marbled murrelets combined with the other nearby groves occupied or 
with murre let presence detected (dark green) should be protected by government 
acquisition. Areas exhibiting presence of murre lets or occupied behavior outside CA-
03-A should be protected to the standards promulgated in Section C of Standards and 
Guidelines for Management of Habitat for Late-Successional and Old-Growth Forest 
Related Species Within the Range of the Northern Spoiled Owl (Standards & 
GUidelines) dated April 13, 1994. These standards call for a 0.5 mile buffer around 
activity centers. 

Most of this designated critical habitat is owned by the Pacific Lumber 
Company which has been aggressively logging in the residual old growth and second 
growth between the occupied stands. Roughly 4200 acres adjacent to the north of the 
largest Headwaters Grove, is owned by Elk River Timber Company which began 
clear-cutting and road building within the critical habitat in September 1995. 

Other Habitat 

A variety of landscape types are found within Headwaters, including lowland 
riparian forests, ancient redwood forests, oak woodlands, residual old growth, and 
second growth stands. The area provides habitat for many species listed by the federal 
and/or state ESA as endangered or threatened, and for others that are candidates for 
listing. 

Among mammals present are black bear, Pacific fisher, marten, mountain lion, 
coyote, black tail deer, flying squirrel and red tree vole. Birds include Northern 
spotted owl, marbled murrelet, goshawk, and migratory and resident songbird 
populations. Amphibians include Pacific giant salamander, tailed frog, and southern 
torrent salamander. Anadromous fish runs of steelhead, trout, coho and other salmon 
complement resident fish populations. 

Headwaters Forest Descriptions 

Ancient Forest Groves (dark green) 

Acquisition of the Headwaters Forest area provides an opportunity to preserve 
the last significant unprotected groves of ancient redwoods in the world. These forests 
include large live trees up to 2000 years old, 300 feet tall and 16 feet in diameter, with 
multi-layered canopies, standing dead trees (snags), large down logs, clear-flowing 
perennial streams, and a thick organic soil layer. All of the ancient redwood forest 
groves have presence of marbled murrelets detected, and most support occupied 
nesting behavior. 
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With their acreage in parentheses, the groves include Headwaters (3000), Elk 
Head Springs (307), Boulder Creek (290), All Species (307), Shaw Creek (412), Owl 
Creek (455), Allen Creek (471), Nanning Creek (60 ac virgin, 120 ac residual), Mt. 
Bemis/Grizzly Creek (420), Larabee (200), Jordan Creek (300), Giacomini Prairie 
(120), Monument Creek (120), and Freshwater Creek (70). These groves are all 
identified on the map and are colored dark green. 

Old Growth Residual (not mapped separately, but lying within pink critical 
habitat line and orange preliminary injunction lines) 

Pacific Lumber Company's pre-Maxxam policy of selection logging left a 
legacy of residual old growth trees that retain much habitat value. Key areas for 
enhancing the biological value of the remnant untouched groves, they retain the multi­
story canopy which protects stream temperatures essential for anadromous fish like 
salmon, as well as provide prime habitat for many threatened species, including the 
northern spotted owl. Murrelet presence has been detected in many residual old 
growth groves. 

Younger Stands (not mapped separately, but lying within pink critical habitat 
line and orange preliminary injunction lines) 

Second growth stands up to 100 years of age exist throughout Headwaters, with 
trees standing up to 120 feet tall and 3-5 feet in diameter. These stands offer potential 
for enhancement of ancient forest maintenance and recovery. When adjacent to 
"islands" of ancient forest these stands provide buffers and habitat with high potential 
for re-colonization by old-growth dependent species. The inclusion as critical habitat 
of the residual old-growth and younger stands surrounding the virgin groves exhibiting 
presence or occupied behavior of murre lets is consistent with the U.S.F.W.S. 
regulation which provides that "when several habitats, each satisfYing the 
requirements for designation as critical habitat, are located in proximity to one 
another, an inclusive area may be deSignated as critical habitat" (50 CFR Sec. 
424.12( d) ). 

Elk River Timber (dotted black line) 

Part of the Elk River Timber property to the north of the main virgin grove, with 
stand age up to 100 years, provides an important buffer, contains excellent coho 
salmon habitat, provides the best road access into Headwaters and has been 
designated as critical habitat by the U.S.F.W.S. In spite of the designation, the 
company began clear-cutting in September 1995. 
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Headwaters Ancient Forest Groves 
(dark green within pink boundary) 

Wildlife surveys have shown that each ofthe following groves is "occupied" 
by marbled murrelets demonstrating breeding behavior. The U.S. Fish and 
Wildlife Service has included all of the following groves and the surrounding residual 
old-growth and younger stands in its draft designation of critical habitat for marbled 
murrelets. 

Headwaters - 3000 acres 
The largest grove of unprotected ancient redwoods in the world is the origin 

of the Little South Fork of the Elk River and Salmon Creek, both of which flow into 
Humboldt Bay (blue). Ranging from 1000 to 2000 feet in elevation, it is home to the 
marbled murrelet and the northern spotted owl, both listed as threatened by the u.S. 
Fish and Wildlife Service. 

Elkhead Springs is an additional 387 acre virgin grove 112 mile east of 
Headwaters. It includes the source of the South Fork of Elk River. During 
negotiations in 1994 regarding HR 2866, the Headwaters Forest Act, the Pacific 
Lumber Company offered to sell a total of 7500 contiguous acres which included 
the 3000 acre main grove, the rest of the Salmon Creek Lands (which totals 6000 
acres including the main grove) and the Elkhead Springs Grove. 

Boulder Creek - 290 acres 
Murrelets are exhibiting occupied breeding behavior in this grove. 

All Species - 307 acres 
The headwaters of Lawrence Creek flows through this most diverse of the 

groves. Ancient redwood, Douglas fir, western red cedar and hemlock occur here. 
Bear and deer utilize the forest for cover after feeding in adjacent oak woodlands and 
prairies while vine maples shimmer over Booth's Run Creek. This grove provides a 
stepping stone to the cliffs and old growth of the Bureau of Land Management's Iaqua 
Buttes, which rim the greater Lawrence-Yager Creek watershed. Murrelet eggshells 
have been recovered in the Booth's Run Grove, a portion of All Species. 

Shaw Creek - 412 acres 
A gently sloping forest of giant redwoods and Douglas fir. Logging in the 

upper watershed has caused a need for restoration 

Owl Creek - 455 acres 
Despite court-ordered murrelet surveys and an injunction, the company briefly 

logged twice in this grove. Still, it retains much of its beauty and habitat value, its 
towering trees and rugged terrain glimmering over the South Fork of Yager Creek. A 
transition from lowland redwood forest to upland prairie and butte, there are a 
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profusion of small streams feeding deep ravines. All logging in 237 acres of Owl 
Creek has been permanently enjoined by the U.S. District Court. 

Allen Creek - 471 acres 
Visible from Highway 36 near Hydesville, Allen Creek's untouched ancient 

forest anchors the southwest comer of the Headwaters area. Pacific Lumber has 
submitted a Timber Harvest Plan for this area. Rare Pacific fishers, a large member 
of the weasel family, have been detected here. 

Remnant Islands - 2 to 100 acres 
The pre-Maxxam Pacific Lumber Company left many scattered stands of old 

growth that contribute to the genetic and habitat diversity of Headwaters. Some 60-
acre stands demonstrate presence or occupied behavior of marbled murrelets. 

Occupied Groves Not Yet Designated as Critical Habitat 
(dark green within orange boundary) 

South of the CA-03-A designated critical habitat for murrelets are several 
groves of virgin redwood or virgin douglas fir, some of which are adjacent to residual 
old growth. These stands demonstrate either presence of murrelets or occupied nesting 
behavior and should be designated as critical habitat islands and protected to the 
standard in the Standards and Guidelines of April 13, 1994 document referred to 
above. 

Bemis/Grizzly Creek - 420 acres 
This mixed block of virgin and residual redwood is adjacent to Grizzly Creek 

State Park which contains an additional 250 acres of virgin redwood, bringing the 
total grove to 670 acres. This grove is occupied by murrelets demonstrating breeding 
behavior. Bemis/Grizzly Creek is the only private land nominated by the State of 
California for inclusion in the designation of critical habitat for marbled 
murrelets. 

Larabee - 200 acres 
This is a grove of virgin douglas fir. Murrelet presence has been detected and 

there is a high likelihood the site is occupied by breeding murrelets. 

Jordan Creek / Demonstration Forest - 300 acres 
This grove is adjacent to A venue of the Giants and is occupied by murrelets 

demonstrating breeding behavior. 

Monument Creek / Eel River - 120 acres 
Near the town of Scotia, this grove is occupied by murrelets. 
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Nanning Creek - 280 acres 
Although only 60 acres are still virgin, murre lets have been detected here as 

many as 50 times in one morning. 

Other Groves 
The map indicates other groves where murre lets have been detected or are 

known to be exhibiting breeding behavior. 

Elk River Coho Protection Area 
(dark blue line) 

Directly to the north of Headwaters Grove is the Elk River, some of the best 
habitat for coho salmon remaining in California. The Elk River watershed includes 
the lands in the northern area of the designated critical habitat (pink line), Maxxam 
land north of the critical habitat (blue line), and Elk River Timber lands (dotted black 
line). 

Dr. Peter B. Moyle, Professor of Fisheries Biology at the University of 
California, Davis, provided testimony for the U.S. House of Representatives about the 
Elk River area in 1994. To quote from the Congressional Record regarding HR 2866: 

"By present-day standards, the Elk River is an exceptional stream 
for coho salmon. This is because the channel in many areas is in reasonably 
good condition, protected by having old-growth redwood forest in the 
headwaters. Although exact numbers of spawning coho are not known for the 
Elk River, counts of redds, carcasses, and living fish indicate that the run 
probably averages at least 400 fish per year. For example, a CCC survey on 23 
January 1991 (peak run time, in some of the best habitat) of three miles of the 
north fork of the Elk River coUnted 51 coho. A run of 400+ coho may not seem 
like much, but it could represent about 5% of all wild coho spawning in 
California!" 

The upper reaches of the South Fork and the Little South Fork of the Elk River 
are mostly owned by Elk River Timber, which has indicated a willingness to sell this 
area. The upper reaches of the North Fork of the Elk River is mostly owned by Scotia 
Pacific Lumber Company (ScoPac)lMaxxam. Elk River Timber has begun logging 
this area, and ScoPac has many active Timber Harvest Plans in the area and plans 
more in the immediate future. At the current pace of logging, within five years this 
watershed will be severely degraded with substantial siltation and temperatures too 
high to support coho salmon. 
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Given the Administration's emphasis on multi-species ecosystem 
management, inclusion of the Elk River area for acquisition or significant riparian 
protection is appropriate. 

Virgin Douglas Fir Northern Spotted Owl Habitat 
(light green) 

The entire Pacific Lumber/Scotia Pacific ownership is operating under a so­
called "no-take" pennit for northern spotted owls. This pennit is due to be renewed by 
January 1, 1996. The effectiveness ofthis no-take regulatory method has not been 
demonstrated. A Habitat Conservation Plan should be developed to replace the "no­
take" permit. Special emphasis should be placed on the remaining virgin douglas frr 
and redwood outside the murrelet habitat to ensure adequate nesting opportunities for 
the northern spotted owl. 

Preliminary Injunction Bars Logging Without Permit 
(orange line) 

California regulation allows logging of dead, diseased, or dying trees without a 
Timber Harvest Plan. The U.S. District Court has issued a preliminary injunction 
which bars logging without a permit within the area of the orange line so regulators 
can evaluate protection for threatened and endangered species during logging 
operations. The company is appealing. 

Salmon Creek Watershed 
(purple line) 

West of Headwaters Grove, Salmon Creek flows approximately seven miles out 
to the Humboldt Bay National Wildlife Refuge (yellow) where it empties into the 
Pacific Ocean at Humboldt Bay. Multiple ownership complicates acquisition in this 
area. The purchase of conservation easements to protect the riparian areas could 
ensure that this link with existing Federal lands continues to provide a viable wildlife 
corridor to Headwaters. At a minimum, conservation easements should be sought 
which meet the Standards and Guidelines for fish-bearing streams adopted in the April 
13, 1994 document referenced above. These include no-cut zones on each side of the 
stream "extending from the edges of the active stream channel to the top of the inner 
gorge, or to the outer edges of the 100-year floodplain, or to the outer edges of riparian 
vegetation, or to a distance equal to the height of two site-potential trees, or 300 feet 
slope distance (600 feet total, including both sides of the stream channel), whichever is 
greatest. " 

Map and Text prepared by the Headwaters Forest Coordinating Commiuee 
November 1,1995 
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CLINTON LIBRARY PHOTOCOPY 
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Salmon Creek in the Headwaters Forest 
Home to Coho Salmon, Tailed Frogs, Olympic Salamanders, and other threatened and endangered species. 
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Shaw Creek Ancient Redwood Forest 
Coho salmon still live in this grove's water. 
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All Species Grove 



Allen Creek Ancient Redwood & Douglas Fir Forest 
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Yager Creek with Owl Creek Grove in the foreground 
Center strip of trees along Yager Creek was logged this summer. 
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Lawrence Creek 
More than 13 square miles of clearcuts can be seen in this photo. Most of this was ancient forest in 1985. 
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Clearcutting by Pacific Lumber east of Headwaters 
This area was an ancient redwood forest in 1985. 
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. Ancient redwood marked for cutting by Pacific Lumber in 
This tree along with hundreds of others would be cut soon if P.L. gets approval to extend their "wildlife study trail". 



Headwaters Forest to the left, Elk Head Springs Forest to the right 
(300 acres) clearcutting by Pacific Lumber surrounding the groves. 
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Owl Creek Grove- Pacific Lumber clearcuts surrounding the Grove 
Bootjack Prairie in upper left corner is one of the last upland prairies in the world completely surrounded by ancient redwoods & Douglas Fir 



PACIFIC 
WATERSHED 
ASSOCIATES 

WATERSHED RESTORATION PLAN FOR PROPOSED 
HEADWATERS REDWOOD FOREST COMPLEX 

INTRODUCTION 

The purpose of this document is to describe actions which must be undertaken to restore and 
rehabilitate the ecosystem within the proposed Headwaters Redwood Forest Complex of 
Humboldt County, California. 

The major goals of the forest and ecosystem rehabilitation program include: 1) to encourage the 
return of a natural pattern of native vegetation, 2) to minimize and eliminate man-induced 
erosion and sediment yield to stream channels, and 3) to restore the area and its stream channels 
to pre-disturbance biological health and diversity. 

In the long term, the program should result in the restoration of a naturally functioning, self­
perpetuating ecosystem which contains components similar to what would have existed without 
disturbance by man. 

PROGRAM APPROACH 

The restoration approach for the Headwaters Redwood Forest Complex employs well established 
principles of watershed dynamics, ecosystem. function and conservation biology to develop a 
drainage basin-wide strategy that restores altered hillslope, riverine and biological processes at 
the watershed level. The approach places emphasis on preventing future cumulative impacts to 
the physical and biological system from past timber harvesting and road construction, controlling 
existing watershed and biological damage and restoring natural physical and biological processes. 

The restoration program will consist of severallTJajor inter-related projects to be carried out over 
a 10 year period. The principal components or steps of the program are outlined below. 

1) Assemble restoration team: Recruit and assemble core multi-<iisciplinary professional, 
technical and administrative staff needed to conduct and coordinate a detailed ecosystem-based 
watershed restoration program (year 1); 

2) Conduct reconnaissance assessment: Conduct a reconnaissance level basin-wide assessment 
involving aerial photograph interpretation and cursory field surveys and inVestigations to identify 
major problems and high priority sub-basins for later detailed assessments. . Compile existing 
data, reports .and literature to detennine the current status and disturbance levels in stream 

. channels, on hillslopes and to the biological community (year 1); 
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3) Prepare environmental documents: Professional staff or consultants will prepare mandated 
environmental compliance assessments and documents for the conduct of restoration activities e' 
covering the remainder of the program (years 1 through 2); 

4) Develop mapping and database capabilities: Concurrently develop computerized mapping 
capabilities to ensure physical and biological watershed data is collected and stored in a useable, 
readily reproducible digital and spatial format (years 1 through 10); 

5) Develop resource base maps: Based on the reconnaissance level assessment of resource 
status, and aerial photo analyses, develop base maps identifying and classifying the current 
condition of the land base (road systems (including landings and stream crossings), landslides, 
impacted stream channels, harvest areas, altered vegetation types) and biological community in 
order to eventually direct the prioritization of rehabilitation needs (year 1); 

6) Establish criteria to prioritize work sites: Develop site specific selection criteria to be used 
to prioritize the immediacy of both physical and biological restoration and rehabilitation needs 
throughout the watersheds and sub-watershed areas of the Headwaters Redwood Forest Complex 
(year 1); 

7) Prioritize lVatershedsfordetailed inventories: Apply selection criteria to reconnaissance level 
inventory data to determine the sequence at which detailed watershed inventories will be 
conducted on the total land base (ie. a detailed listing of the most critical to the least critical 
areas in need of physical and biological restoration) (year 1); 

8) Conduct watershed inventories: Healthy watersheds will be inventoried for potential 
problems and treated first so that biological and physical conditions of these comparatively intact 
systems can be maintained and protected. Within more impacted sub-watersheds or areas (those 
exhibiting relatively degraded biological integrity and reduced complexity), professionals will 
begin conducting detailed watershed inventories. The purpose of each inventory will be to 
identify specific potential and existing threats to resources, and to prescribe appropriate 
corrective or preventive measures needed to reverse resource damage (years 2 through 10); 

9) Estimate cost-effectiveness of proposed work: Based on the results of the detailed watershed 
inventories, recommended treatments will be carefully and systematically reviewed and analyzed 
by the restoration team. Effectiveness and cost-effectiveness analyses of proposed treatments 
will be performed to ensure they efficiently and effectively accomplish restoration goals. This 
analysis will result in a prioritized listing of all proposed restoration work within each sub­
watershed of the Headwaters Redwood Forest Complex (years 2 through 10); 

10) Implement restoration work: Based on the recommendations and priorities established by 
the watershed assessments and cost-effectiveness evaluations, a local heavy equipment and labor 
intensive work force will be hired or contracted to implement on-the-ground erosion control, 
revegetation, fisheries and wildlife improvement, and stream channel restoration activities. The 
bulk of expenditures for the Headwaters restoration work will occur during this phase of the 
program. Most of the funds will be directed to local heavy equipment operators for use in 
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erosion prevention and restoration work on loggmg roads and in stream channels (years 2 
through 10); 

11) Monitor, document aiuJ evaluate restoration work: Develop and implement a qualitative 
and quantitative monitoring plan designed to determine the effectiveness of individual 
rehabilitation measures and the overall rehabilitation effort, as well as measure recovery of the 
ecosystem as a whole and in part. Results and findings from monitoring and evaluation data will 
be used to modify and improve restoration activities throughout the remainder of the program 
(years 2 through 10). 

SPECIFIC RESTORATION ACTIONS TO BE UNDERTAKEN 

Likely restoration activities associated with a basin-wide ecosystem restoration program for the 
Headwaters Redwood Forest Complex include, but would not be limited to, the following: 

1) erosion control and erosion prevention activities at hundreds of specific locations on logged 
and roaded hillslopes, 

2) complete removal and stabilization of unnecessary, unstable or poorly located roads, 

3) upgrading and "erosion-proofing" roads that will continue to be needed for wildlife and 
fisheries management, and for other purposes, 

4) where possible and desirable, stabilize eroding or unstable stream beds and stream banks 
along ephemeral, intermittent and perennial stream channels, 

5) where appropriate, implement fisheries and aquatic habitat improvement and restoration 
projects designed to protect, secure or restore wild stocks of anadromous fish and other native 
aquatic life, 

6) in the conduct of restoration work, utilize native vegetation and mulches to revegetate logged 
and roaded areas, riparian zones and disturbed grasslands, 

7) implement a program to systematically remove exotic and non-native vegetation and seed 
sources, and 

8) if deemed appropriate, implement thinning andlor management of second-growth stands in 
cutover areas to benefit wildlife habitat, to hasten successional rates and to speed the re­
establishment of an ecosystem characteristic of the previous old growth forest. 
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HEADWATERS REDWOOD FOREST 
REHABILITATION JOBS PROGRAM 

INTRODUCTION 

The Forest Rehabilitation Jobs Program offers a viable plan to unite the needs 
of displaced timber workers for local employment with the needs of the forest for 
restoration. The basic principle behind this proposal is that timber families are not 
responsible for l\1AXXAM's policy afforest liquidation, and they should not have to 
bear the brunt of it. The cost in monetary terms is insignificant, but the long-term 
benefit to the community and the forest is great. This is a perfect opportunity to 
implement President Clinton's ideas for ecosystem management, and putting 
America back to work building for our future. This plan, will at once serve the goals of 
social and ecological justice. 

This proposal offers displaced workers a severance package that creates an 
opportunity for equivalent jobs at equivalent pay to those jobs lost through the 
creation of the Headwaters Complex. This plan calls for providing those jobs in 
restoration, using the existing skills of the displaced timber workers as part of a forest 
rehabilitation plan for the damaged lands within the Headwaters Complex. 

In addition to providing jobs, this plan has two other advantages. First., it can 
help foster peace and understanding within the community between timber families 
and environmentalists. Second. it serves the needs of the forest itself. The 73,000 
acre Headwaters Complex consists of isolated groves of ancient forest connected by 
cut·over lands in various states of disrepair. The rehabilitation of damaged 
connecting lands is essential to the long term viability of the old growth. This is not a 
make-work program-it is an integral part of ecosystem management, and an 
investment in the future productivity of the forest. 

It is possible that the addition of a restoration jobs program, no matter how 
connected to the environmental component of a forestlands acquisition bill, would 
necessitate additional and uncertain Congressional Committee approvals for the bill. 
Therefore, there is the option of introducing this package as companion legislation to 
an acquisition bill. Should this occw', the two bills must be developed and presented in 
tandem. 

JOBS AND SEVERANCE PACKAGE 

Based on the recent history ofPL employment and cutting rates, an educated 
estimate can be made of how many jobs at Pacific Lumber would be eliminated 
through the creation of the Headwaters Complex. An in-depth study would be 
required to predict the exact number. The following program outline was derived from 
interviews with Pacific Lumber employees, other timber workers, and those familiar 
with PL operations. 



Since the MAXXAM takeover, PL has employed between 1200 and 1300 
people. Initial estimates oflostjobs total 400 positions over 5 years or 200 positions 
lasting 10 years at pre-MAXXAM cutting rates. The rehabilitation of the damaged 
forestlands, however, will create approximately 100 jobs. Therefore, this proposal 
offers a way for displaced workers to either continue forest-based employment or to 
opt out of the timber job market. A voluntary 6-point option package for PL workers 
would include: 

1) Incentives for early retirement 
2) Monetary assistance for relocation and job search 
3) Scholarships and monetary support for school or retraining 
4) Low Interest loans for starting of small businesses 
5) Priority hiring for Headwaters restoration jobs 
6) Or (if none of the other options are exercised), a lump sum 

severance payment 

These options would be offered on an incentive basis, with more value being 
placed on those options that provide re-employment opportunities, and less on the 
lump-sum payment. By offering this option package, the number of people 
competing for the restorations jobs will be reduced to something approximating 100 
jobs available. Although displaced PL workers will have priority for hiring, some non­
PL workers with special skills in restoration work may also be hired. 

LAND MANAGEMENT 

The cut-over lands in the Headwaters Complex will be managed for the 
restoration of old-growth characteristics and for the general health of the ecosYStem, 
including forests, soils, waterways, fisheries and wildlife. The Headwaters project can 
serve as a laboratory to learn the skills of ecosystem and old growth habitat 
restoration. 

Although the original ancient forests in the Headwaters Complex must remain 
undisturbed, thi-s proposal does not have to necessarily prohibit forest practices on 
all 73,000 acres. After the cut-over lands have been restored into a functioning old 
growth ecosystem, they could be gradually brought back into production. Forestry 
methods would not resemble those ofMAXXAM, however, and any form of depletion 
logging would be banned. Rather, the lands would be used to implement sustainable 
methods such as all-age, all-species management, and/or the 150 year rotation 
system proposed by the PL Takeback Committee. In this way, the forest 
rehabilitation program will be an investment in the future, providing bothjobs and 
forests for our grandchildren and their grandchildren, as well. We will be planning 
ahead, as the Native Americans have done, for the next seven generations. 



PROJECT MAl"lAGEMENT 

One of the most important elements of a successful land rehabilitation 
program is that it be controlled by local people with a long-term interest in and 
knowledge of the land and community. This proposal therefore recommends that the 
Headwaters Forest Rehabilitation Project be set up as a locally controlled ESOP 
(Employee Stock Option Plan) company. 

Before ~IA..xx..-\lYI can receive any monetary benefit from the sale of 
Headwaters, they must be required to pay back the PL Pension Fund. This fund was 
looted of $55 million dwing the MAXXAMjunk bond takeover ofPL, and replaced with 
unsecured annuities from the now bankrupt Executive Life Insurance Co. PL 
workers, both past and present, must be ·assured of a guaranteed pension plan. 

COSTS 

The provision of 100 jobs at $30,000/year (including wages and benefits) totals 
$3 million a year. Over a 10 year peliod this would total $30 million. In addition, the 
worker severance plan would cost $10 to $15 million to implement, on a one time 
basis. With start up costs, the entire plan should cost under $50 million over the ten 

. year peliod, costing an average of $5 million per year. These amounts are miniscule 
compru'ed to the annual subsidy given by the Forest Service to timber corporations in 
the form of below-cost sales. That subsidy reached $400 million/year dw·ing the 
ReaganlBush era. 

These small costs could also be offset by a boost of the local economy, the 
creation of secondary jobs. increased tax revenues and by the mru'keting the products 
of restoration. These include hru-vested overgrown hardwoods! crow.ded young conifers 
that need thinning, and even mushrooms and floral greens. A value-added local 
industry utilizing these resow·ces (such as for furniture and wood floOling 
manufactUl·ingJ ca~ be developed as part of the restoration project. 



Mr. Tom Osipowich 
Resource Manager 
California Department of Forestry 
P.O. Box 670 
Santa Rosa, California 95402 

Dear Sir, 

PATRICK HIGGINS 
CONSULTING FISHERIES BIOLOGIST 

791 Eilhth St.. Suite N 
Alcara. CA. 9SSZ1 

(707)822-9428 

I am offering comments below on THP 1-94-558 HUM which is within 
the Yager Creek watershed, a major salmon and steel head producing 
tributary of the Van Duzen River in the Eel River Basin. I have 
reviewed the timber harvest plan, California Department of Fish and 
Game (CDFG, 1992) file information on fisheries in the basin which 
are appended to THP 1-94-558 HUM. Other scientific documents that 
have bearing and that were also reviewed are listed in the 
references section. Yager Creek water temperatures already exceed 
stressful or lethal limits for salmonids and less than 4% of the 
canopy shading the stream remains. Despite these serious 
ecological problems, old growth timber shading the stream will be 
harvested if this plan is approved. 

Ecosystem function of the entire Eel River is severely impaired 
(Brown and Moyle, 1990). Coho salmon (Oncorhynchus kisutch), 
chinook salmon (0. tshawystcha) and steelhead trout (0. mykiss) 
stocks endemic to the Eel River basin are currently at risk of 
extinction (Nehlsen et al., 1991; Higgins et al., 1992; Brown et 
al., 1993) and this timber harvest will contribute substantially to 
further degradation of their habitat. 

My Qualifications 

I am a consulting fisheries biologist with a specialty in salmon 
and steelhead restoration. I hold a degree in ~iology (B.A.) and 
have compl eted all course work required for aM. S. degree in 
Fisheries at Humboldt State University. My studies in the latter 
pursuit included classes in soils, geology, geomorphology, and 
hillslope processes to better understand the impact of watershed 
disturbances on fisheries resources 'in our region. 

I recently contributed fisheries chapters to the south Fork Trinity 
River Watershed and Fisheries Restoration Action Plan, (Pacific 
Watershed Associates, 1994,' under contract to the Trinity River 
Restoration Program. I also was the primary author of several 
chapters in the Long Range PI an for the KI amath Ri ver Basin 
Conservation Area Fishery Restoration Program (USFWS, 1991) under 
contract with U.s. Fish and Wildlife Service. Chapters that I 
wrote included Habita~ Restoration, Fish Population Identification 



and Protection, and Use of Hatcheries in Fish Population 
Restoration. On behal f of the Humboldt American Fisheries Society, 
I served as principal author of Factors in Northern- California 
Threatening stocks with Extinction (Higgins et al., 1992) which 
details the potential loss of salmon, steelhead and coastal 
cutthroat trout regionally. This document was peer reviewed by 
over 100 fisheries scientists. 

Among my other publ icati ons is a chapter on the importance of 
preserving native stocks of salmon and steelhead in California 
Salmon and Steelhead: The Struggle to Restore an Imperiled Resource 
(Lufkin, 1990). I was retained to review the Aquatic Elements of 
the Forest Ecosystem Management Plan (FEMAT, 1993) and acknowledged 
as a member of President Clinton's Ecosystem Management Assessment 
Team. 

Canopy, Shade and Large Wood Recruitment 

The stream habitat inventory of lower Yager Creek, which covered 
over 14 miles (77,332 feet), was conducted by California 
Conservation Corp (CCC) members on behalf of CDFG (1992). The 
survey found that 96% of the reach survey lacked shade with 3% 
shaded by deciduous trees and less than 1% shaded by conifers 
(Figure 1). 

The canopy is also extremely sparse over most other tributaries of 
Yager Creek surveyed (Table 1). Lack of shade is an acute problem 
on the North Fork (Figure 3), Middle Fork (Figure 5) and South Fork 
(Figure 7) of Yager Creek, with no shade on 91%, 60% and 63% of the 
r:eaches surveyed, respectively. Lower Lawrence Creek also lacks 
canopy over 65% of the reach surveyed (Figure 9), while Shaw Creek 

lacks shade over 39% of the creek (Figure 11). 

As shown by Photo #1, some of the conifers slated for harvest do 
cast shade onto Yager Creek. Riparian areas immediately adjacent 
to the THP have been harvested in recent years (Photo #2). Water 
temperatures measured during the survey showed a maximum stream 
temperature of 77 degrees F even though maximum air temperature was 
only 80 degrees F (CDFG, 1992). It is likely that even higher 
stream temperatures occur in this reach during warmer weather. 
salmonids become stressed at temperatures of over 68 degrees F and 
77 degrees is generally considered to be in the lethal range 
(Reiser and Bjornn, 1979). Stream surveys observed dead juvenile 
steelhead (CDFG, 1992). Removal of some of the last large conifers 
shading Yager Creek, when water temperature for salmonids is 
already at a critical level, shows a blatant disregard for 
protection of fisheries resources. > 

• 

The recent FEMAT (1993) report _demonstrated conclusively that 
I arger tributaries, such as Yager Creek, that harbor anadromous 
salmonids, should have a riparian buffer strip as wide as two site ~ 
potential tfee heights. This would amount to about a 600 foot 
buffer on both sides of this stream which encompasses most of this 
THP (Photo #3). The reaso~s given for protecting riparian zones 

-2~ 



Photo ~1. Because of the sinuous nature of Yager creek within the 
area of THP 1-94-558, some of the large redwoods to be cut do shade 
the creek. 

Photo ~2 ~i~arian areas on the south bank of Yager Creek accross 
from and adjacent to THP 1-94-558 HUM have been harvested in recent 
years as shown in the center of the photograph. 

- 24. .-



Table l. ?mount (in oercent) and Type of Shade on Yager creek 
and Its Tributaries (from CDFG. 1992) 

Stream No Shade Deciduous Coniferous , 
Trees Trees 

1 ., 
, Yager Creek 96% 3% 1% I .-
1 
1 N.F. Yage:- Cr. 91% 6% 3% • 
i 
1 M.F. Yager Cr. 60% I 24% 16% 
1 I I i S.F. Yager Cr. 63% I 18% I 19% 
1 • I 

1 Lawrence Creek 65% I 30% I 5% 
I I I 

Middle Reach 62% I 31% I 7% 
Lawrence Creek I I 

I 

I 
Upper Reach 41% 50% I 9% 
Lawrence Creek I , 

Shaw Creek 39% 45% 16% 
~ 
1 Cooper Mill Cr 58% 42% (not broken down) 

I Booth's Run 63% 34% 3% 

1 Blanton Cr. 34% 39% 27% 
1 

- -1 Strawberry Cr. 18% 59% 24% 
• ~.t 

are to maintain shade and cool ambient air temperatures near 
salmonid streams and to allow for recruitment of large wood into 
the stream channel (FEMAT 1993). Seddell et al. (1988) have 
demonstrated that large wood provides habitat complexity for 
salmonids. The lack of canopy cited above also indicates a lack of 
large wood for potential recruitment into Yager Creek (Photo #4). 
This timber harvest will further diminish this potential supply of 
large organic debris, increase ambient air temperatures surrounding 
the stream and remove shade canopy. 

High Sediment Levels and Continuing Stream Widening Trends 

Yager Creek and its tributari es show signi ficant probl ems wi th high 
levels of sediment, as shown by embeddedness measurements and 
widespread bank cutting (CDFG, 1992). In addition to sediment in 
storage reflected by embeddedness, widespread logging in the Yager 
Creek watershed has continued (Photo #5) and is likely to yield 
additional pulses of sediment in future storms. Stream channels 
respond to elevated sediment loads by increasing in width, which 

I 
i , 
I , 
1 
1 
1 
1 
1 

I 
1 
j 

j 
I 

I 
1 
1 

1 

I , 
I 
I 

l 
I 
! 

also leads to increased water temperatures (Frissell and Liss, A 
1986). The combination of stream widening and direct reduction of ~ 
shade canopy in tributaries through logging are likely to continue 
warming trends in Yager Creek for some time. 

- 3-



?hoto #3. Most of THP 1-94-558 HUM (center of photo) lies within 
what is considered a functional riparian zone under FEHAT. 

?hoto ~4. ~any of th~ tall redwood tr~es to h~ harvested under THP 
1-94-558 H~~ ~ight otherwis~ re~len~sh large woody elements in the 
stream which a~e needed to ad~ cQrnpl~~ity to fish habitat. 

-"3A-
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Nawa et al. (1990) studied cumulative watershed effects in 
southwest Oregon streams and found an· interesting reI ationship 
between timber harvest in tributaries and changes in mainstem 
temperatures. Tributary temperatures were elevated after logging 
as a result of direct canopy removal and stream widening. After 
about a decade of recovery; canopy in these sub-basins had grown 
back and stream temperatures started to decrease. However, they 
found that larger order stream channels lower in these basins 
showed a lag time in cooling trends .. The reason for this seemed to 
be that sediment routed from sub-basins accumulated in downstream 
areas which promoted continued widening of channels. 

Yager creek is very likely experiencing a similar pattern of 
disturbance and recovery shown by southwest Oregon streams. The 
habitat typing reports (CDFG, 1992) document widespread problems 
with bank erosion in the Yager Creek watershed. Such landslides 
are in evidence along Yager Creek within the area covered by the 
THP (Photo #6). The problems are also particularly acute in the 
North Fork of Yager Creek, where 22 large scale bank failures exist 
in the less than four miles of stream surveyed. 

Table 2 shows the relative embeddedness of pool tail crest in Yager 
Creek and its tributaries. Embeddedness is the degree to which 
cobbles at pool tail crests are buried in fine grained material. 
The surveys catagorized four levels of embeddedness using a range 
of 0-25% (Value 1), 26%-50% (Value 2), 51%-75% (Value 3) and 76%-
100% (Value 4). The amount of fine sediment surrounding cobbles· 

.. - . " .. - .... 

Table 2 . Relative Embeddedness of Yager Creek and Its 
Tributaries (CDFG, 1992). 

stream #1 (0 -.2S'if) #2 (26-50?) # 3 (51 -75"?-) #4 (7'-ICO?) 

Yager Creek 3% 27% 29% 41% 

N.F. Yager Creek 0 24% 66% 10% 

M.F. Yager Creek 17% 30% 52% 0 

S.F. Yager Creek 4% 15% 63% 19% 

Lawrence Creek 0 40% 40% 20% 

Middle Reach 0 28% 62% 10% 
Lawrence Creek 

Upper Reach 17% 41% 42% 0 
Lawrence Creek 

.: 
3% Shaw Creek 8% _. 42 47% 

Cooper Mill Creek 31% 32% 12% 23% 

Booths Run . 5% 51% 34% 10% 

Blanton Creek 35% 26% 30% 9% 

strawberry Creek 8% - 31% 57% 4% 

- 4-
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photo #5. Aerial photograph of the Lawrence Creek watershed taken 
in 1994 showing that over 80% of Pacific Lumber Company's holdings 
in the drainage have been logged within the last decade. 
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Photo 36. Typical landslide along Yager Cteek adjacent to THP 1-
94-558 ~u~~. E:~tensive bank cutting in the basin' is related to 
aggraciatio:1. 
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reflects the amount of sediment in transport in a stream. Pool 
tail crests are adjacent to ar~as normally selected by salmonids 
for spawning and embeddness reflects spawning habitat quality. 

According to the CDFG (1992) habitat inventory report « A rating of 
2 or more (>26%) is considered poor quality for fish habitat." 
Almost all reaches surveyed in the Yag~ Creek Basin were found to 
be poor habitat using this measurement. Onl y 3% of pool tai I 
crests measured in the main stem of Yager Creek had less than 25% 
embeddedness. No measurements below 25\ were recorded in the North 
Fork of Yager Creek, lower Lawrence Creek and the middle reach of 
Lawrence Creek. The main stem of Yager Creek and all major 
tributaries except upper Lawrence Creek had embeddedness greater 
than 50% in more than half of the sites measured (Table 4). 

The high degree of embeddedness reflects a large amount of sediment 
in storage in.Yager Creek and its tributaries. This sediment, and 
additional sediment from recent timber harvests, will continue to 
be routed through lower Yager Creek promoting stream bed widening 
and increases in water temperature. Therefore, it is very unwise 
to allow removal of large conifers shading Yager Creek that will 
help to buffer this effect both through direct shading and 
decreased ambient air temperatures adjacent to the stream. 

THP 1-94~558 HUM Threatens Salmonids and Helps Squawfish 

Salmon and steelhead require cold water for their survival. High 
stream temperatures related to removal of riparian canopy and 
channel widening are making Yager Creek increasingly hostile for 
chinook salmon, coho salmon and steelhead trout. The habitat 
typing report for Shaw Creek (CDFG, 1992) found juvenile coho 
salmon in that tributary. Brown et al. (1994) noted that coho 
salmon also occurred in very low numbers in Cummings Creek and 
Grizzly Creek in the Van Duzen River basin. Their report stated 
that coho salmon deserved a threatened status under state law. The 
National Marine Fisheries Service (NMFS) is expected to propose 
listing of coho salmon under the Endangered Species Act in early 
1995. 

NMFS will also put forth a determination on the need for protection 
of steelhead under ESA by May 14, 1995. The lower Yager Creek 
field report (CDFG, 1992) noted an 18-24 inch long ste~lhead 
holding in the stream during August. It is quite possible that 
this fish was a summer steelhead which is a species at high risk of 
extinction in the Van Duzen sub-basin (Higgins et al., 1992). 

The Eel River is now experiencing an invasion of a predacious non- a 
native species, the Sacramento squawfish (Ptychocheilus grandis). ,., 
Squawfish p~edation on salmonids is thought to be responsable for 
the percipitous decline of salmon and steelhead in portions of the 
Eel River basin in recent years (Weeks, 1992). Squawfish thrive in 
warm water and have already begun colonizing the Van Duzen River 
basin, including Yager Creek (Brown and Moyle, 1992). There seems 
to be a direct relationship between lack of canopy in Yager Creek 



sub-basins and dominance of warm water adapted species. 
removal of stream canopy aids squawfis,ll colonization 
creek. " 

FUrther 
of Yager 

Fish samples taken during habitat inventories noted that roach out 
numbered salmonids in both the main stem (Figure 2) and North Fork 
(Figure 4) of Yager Creek. California roach (Lavinia sYmmetricus) 
can live in water temperatures exceeding 95 degrees F and gain a 
competitive advantage over salmonids as stream temperatures 
increase. There seems to be a direct correlation between that 
amount of shade canopy retained in various reaches of Yager Creek 
and the dominance of salmonids or warm adapted species. This 
relationship can be seen by contrasting shade canopy graphs 
(Figures 1,3,5,7,9,11) and fish community graphs (Figures 
2,4,6,8,10,12). 

Lower Yager Creek has less than 4% shade (Figure 1) and its fish 
community structure, as indicated by electroshocking samples of 
index reaches, is dominated by California roach (Figure 2). The 
North Fork Yager Creek has a similar lack of canopy with less than 
10% shade (Figure 3) and roach are also more numerous than 
salmonids (Figure 4). In the Middle Fork Yager Creek canopy is 
greater with approximately 40% shade (Figure 5) and roach are 
present but not more numerous than steelhead (Figure 6). Results 
for the South Fork Yager Creek are similar, with 37% shade (Figure 
7) and steelhead out numbering California roach (Figure 8). Shaw 
Creek retains over 60% shade CanODY (Figure 11) and has no roach 
and even retains coho salmon (Figure 12). 

Brown and Moyl e (1992) saw both Cal i fornia roach and Sacramento 
squawfish in the Van Duzen River basin and in lower Yager Creek in 
1989. Squawfish have rapidly colonized most Eel River tributaries 
except where there are impassabl e barriers (Brown and Moyl e, 1992). 
They also found that squawfish tended to displace California roach 
due to predation. Therefore, it is likely that Sacramento 
squawfish will become the dominant fish species in seasonally warm 
portions of the Yager Creek sub-basin if they have not already. It 
is difficult to distinguish between juvenile roach and squawfish 
juveniles so the "roach" in the 1991 may actually have been the 
vanguard of squawfish colonization. As logging under THP 1-94-558 
HUM removes ·some of the last remaining shade canopy on Yager Creek 
and raises ambient air temperatures near the stream, it will 
further aid the rise to dominance of Sacramento squawfish in the 
Yager Creek sub-basin. . 

Cumulative Waterhsed Effects and Trends tn Salmonid Abundance 

Habitat typing results (CDFG, 1992) show that all Yager Creek 
tributaries ~ave very few pools (Table 3). For optimal salmonid 
habitat, pools should constitute 50% of all habitat units. Lisle 
(1982) noted that aggradation of stream channels in .northwestern 
California resulted in a considerable reduction in the number and 
depth of pools. The predominance of riffles and flat water (runs 
and glides) habitats is a result of severe problems with erosion in 
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I Table 3. Comparison of Relative Abundance of Pools, Riffles 
and Flat water Habitat Types by Length in Yager Creek and Its 
Tributaries (from CDFG, 1992) 

stream Riff 1 e Flatwater Pool Dry 

Yager Creek 21% 60% 20% .1% 

I N.F. Yager Creek 33% 51% 16% 0 

M.F. Yager Creek 50% 16% 32% 2.4% 

S.F. Yager Creek 37% 48% 16% 0 

Lawrence Creek 33% 54% 13% .4% 

Middle Reach 43% 38% 19% 0 
Lawrence Creek 

Upper Reach 27% 36% 38% 0 
Lawrence Creek 

Shaw Creek 46% 31% 23% 0 

Cooper Mill Creek 26% 39% 35% .7% 

Booths Run I 30% 56% 15% 

Blanton Creek 44% 36% 21% 0 

Strawberry Creek 67% 10% 24% 0 
- . . .. .. " .. 

the Yager Creek watershed which has filled in pools. Habitat in 
lower Yager Creek consisted df only 20% pools. On the North Fork 
and South Fork of Yager Creek, pools comprised only 16% of the 
habitat units by length. The lowest pool frequency occurred in 
lower Lawrence Creek where only 13% of habitats were pools. 

Lisle (1982) also noted that" steeper or more confined stream 
reaches flush sediment more rapidly and pools recover more quickly 
from aggradation. This may explain in part why the upper reach of 
Lawrence Creek and the Middl e Fork Yager Creek had higher pool 
frequencies. Upper Lawrence Creek is also above recent timber 
harvests. The "dry" stream habitats are a result of severe 
aggradation where the stream course is buried so deeply that 
surface flows are lost during summer. The Middl e Fork of Yager 
Creek is so severely aggraded that it is underground 2.4% of its 
length. The habitat typing-survey also noted that Strawberry Creek 
was underground at its convergence with Yager Creek (CDFG, 1992). 

Huge areas .of the Yager Creek watershed have been clear cut, 
tractor logged wi thin the I ast ten years. Lower Lawrence Creek, 
within Pacific Lumber Company pwnership, appears to be over 80% 
logged since 1985 (Photo 5). All Yager Creek tributaries bear the 
imprint of severe cumulative watershed effects. Some of the 
sediment in the stream channel may have resulted from past logging 



damage, but recent activities have greatly elevated erosion risk. 
The fisheries samples in 1991 (CDFG, 1992) are.only snap shots and 
do not show trends. With the recent removal of stream canopy and 
continuing stream aggradation, the stage may already be set for a 
further decline of salmonids. There should be at least a decade 
moratorium on all logging activity in the basin, until it is clear 
that further logging will not extirpate salmonids. 

Restoration Efforts Confounded by THP 1-94-558 HUM 

Brown and Moyle (1992) concluded that "The best way to promote 
production of juvenile steelhead (and salmon) is to increase the 
amount of cold, tributary stream habitat available through stream 
restoration and habitat improvement efforts." The CDFG (1992) 
habitat typing reports end with similar recommendations: increase 
large wood in the stream channel, improve riparian conditions and 
decrease sediment inputs. It will take decades to re-grow riparian 
zones and unti 1 that riparian recovery has advanced, no new timber 
harvest in riparian zones should be allowed. A great deal of large 
wood could also be recruited from the area covered by THP 1-94-558 
HUM and the 1 arge trees shoul d be 1 eft in pI ace. New roads wi th 
THP 1-94-558 HUM will also increase sediment yields. The current 
fisheries habitat improvement program that Pacific Lumber Company 
is pursuing cannot possible succeed if the company is destroying 
habitat faster than it is restoring it. 

Cooper Mill Creek watershed has also had substantial timber harvest 
in the last decade and only 42% of the creek is now shaded (Table 
1) despite the fact that it is the source of water for the Pacific 
Lumber Company salmon hatchery. Disease outbreaks have occurred in 
the last two years which have resulted in substantial reductions in 
the hatchery's output. Increasing incidence of disease at that 
facility is probably linked to the loss of shade on Cooper Mill 
Creek. The runs of salmon and steelhead in Yager Creek cannot be 
replaced with hatchery fish, particularly if logging activities in 
the basin make stream temperatures unsuitable for salmonids. 

Conclusion 

Thresholds for cumulative watershed effects have clearly been 
exceeded in the Yager Creek sub-basin. The viability of salmon and 
steel head runs in this very important tributary of the Van Duzen 
River is threatened. Pacific Lumber Company has removed too much 
timber in too short a time period to avoid such impacts. Not only 
should THP 1-94-558 HUM be rejected, but all timber harvest in the 
basin should be deffe~ed for at least a pecade. 
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Figure 1. Amount and Type of Shade on Lower Yager Creek 
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Figure 2. Number and Species of Fish in Lower Yager Creek 
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Figure 3. Amount and Type of Shade on N.F. Yager Creek 
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Figure 4. Number and Species of Fish in N.F. Yager Creek 
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Figure 5. Amount and Type of Shade on M.F. Yager Creek 
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Figure 6. Number and Species of Fish in M.F. Yager Creek 

Lamprey 

Suckers 

~ 
en Sculpin u: 
-0 

en Roach - - 9 
CII --- -- -----
u 
CII 
Co 

II) Coho 

- - - - ----
Steelhead - -- - -- - 22 

o 1 0 20 30 

Number of Fish 

-I~-



Figure 7. Amount and Type of Shade on S.F. Yager Creek 
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Figure 8. Number and Species of Fish in S.F. Yager Creek 
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Figure 9. Amount and Type of Shade on Lower Lawrence Creek 
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Figure 10. Number and Species of Fish in Lower Lawrence Creek 

lamprey 17 

Suckers 

J: 
Sculpin III ... 

-0 
Roach 

III 
QI 

u 
QI 
Q, Coho 
II) 

Steelhead 

0 100 200 300 

Number of Fish 

-15 -

-, 



.c: 
III 

u. 

-0 

III 
ell 
u 
ell 
D-
en 

Figure 11. Amount and Type of Shade on Shaw Creek 
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1 I, Chris Maser, do declare and if called as a witness would competently testify 

2 as follows: 

3 1. I have spent over 20 years as a research scientist in natural history and 

4 ecology in forest, shrub steppe, subarctic, desert, and coastal settings. I am trained 

5 primarily as a vertebrate zoologist, and was a research mammalogist in Nubia, Egypt, 

6 (1963-1964) with the Yale University Peabody Museum Prehistoric Expedition. I also 

7 was a research mammalogist in Nepal (1966-1967) for the U.S. Naval Medical 

8 Research Unit #3 based in Cairo, Egypt, where I partiCipated in a study of tick-borne 

9 diseases. I have conducted a three-year (1970-19730 ecological survey of the Oregon 

10 Coast for the University of Puget Sound, Tacoma, Washington. I also was a research 

11 ecologist with the U.S. Department of the Interior Bureau of Land Management for 

12 twelve years (1975-1987) ...:. the last eight studying Old-growth forests in western 

13 Oregon -- and a landscape ecologist with the Environmental Protection Agency for one 

14 year (1990-1991). 

15 2. Today, I am an independent author as well as an international lecturer, 

16 facilitator in resolving environmental disputes, and working toward sustainable 

17 commt:mity development. I am ·Chief Facilitator for the Center of Resolution, Vision, 

18 and Change, based in Corvallis, Oregon. I also am an international consultant in 

19 forest ecology and sustainable forestry practices. I have written over 240 publications 

20 (104 of which dealt with some aspect of forest ecology), including my last six books: 

21 Forest Primeval: The Natural History Of An Ancient Forest (1989, listed in School 

22 Ubrary Joumal as best science and technical book of 1989), Global Imperative: 

23 Harmonizing Culture And Nature (1992), Sustainable Forestry: Philosophy, Science and 

24 Economics (' 994), From The Forest To The Sea: The Ecology Of Wood In Streams, 

25 Rivers, Estuaries, And Oceans (1994, with James R. Sedell), ResolVing Environmental 

26 Conflict: Towards Sustainable Community Development (1995), and The Seasons Of e 27 
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1 My Ditch (1996). A copy of my curriculum vitae is attached hereto and incorporated 

2 by reference herein. 

3 3. I 'have been asked by Sharon Duggan, on behalf of the Environmental 

4 Protection Information Center, to address the ecological implications that arise if 

5 logging in the Headwaters Forest and other old growth forest stands under exemption 

6 harvests proceeds. I have reviewed the regulations that govern exemption harvests 

7 under California law, and am aware that, in part, the harvests as proposed by Pacific 

8 Lumber will result in removal of downed woody debris i~ unentered forests regions, 

9 cutting of dying, diseased, and dead trees, and the reopening of roads in other forest 

10 stands that are old growth and late seral stage. 

11 4. It is my opinion that entry through the logging operations into old growth, 

12 native forests stands, will result in an irreversible compromise of the forest ecology, 

13 altering the structure, composition and function of the stand that could well lead to 

14 extirpation of species 'and communities within a stand, thereby forever altering the 

15 entire forest landscape because we will never allow the old growth forests that exist 

16 today to be replaced. 

17 5. To understand the effect of such logging operations, it is important to 

18 recognize why landscape patterns are important, the value of old growth as part of 

19 those landscape patterns, and the effect of the exemption, or salvage, logging 

20 operations. 

21 WHY LANDSCAPE PATTERNS ARE IMPORTANT 

22 6. To maintain ecological functions means that one must maintain the 

23 characteristics of the ecosystem in such a way that its processes are sustainable. The 

24 characteristics one must be concerned about are: (1) composition, (2) structure, (3) 

25 function, and (4) Nature's disturbance regimes. 

26 7. The composition or kinds of-plants and their age classes within a plant 

27 community creates a certain structure that is characteristic of the plant community. 
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1 is the structure of the plant community that in turn creates and maintains certain 

2 functions. In addition, it is the composition, structure, and function of a plant 

3 community that determines which animals can live there and how many. If one 

4 changes the composition, one changes the structure, one changes the function, one 

5 affect the animals. People and Nature are continually changing a community's· 

6 structure by altering its composition, which in tum affects how it functions. 

7 8. For example, in this case Pacific Lumber wants to change the forest's 

8 structure by removing or cutting trees, which in tum will change the plant community's 

9 composition, which in tum will change how the community functions, which in tum will 

10 change the kinds and numbers of animals that can live there. These are the key 

11 elements with which one must be concerned, because an effect on one area can -

12 and usually does - affect the entire landscape. 

13 9. Composition, structure, and function go together to create and maintain 

14 ecological processes both in time and across space, and it is the health of the 

15 processes that in the end creates the forest. The forest is a living organism, not just a 

16 collection of trees. 

17 10. Scale is an often forgotten component of healthy forests and landscapes. 

18 The treatment of every stand of timber is critically important to the health of the whole 

19 landscape, which is a collection of the interrelated stands.-

20 11. Thus, when one deals only with a stand, what can be ignored is the 

21 relationship of ·that particular stand to other stands, to the rest of the drainage, and to 

22 the landscape. It's like a jigsaw puzzle where each piece is a stand. The relationship 

23 of certain pieces (stands) make a picture (drainage). The relationship of the pictures 

24 (drainages) makes a whole puzzle (landscape). Thus, relationships of all the stands 

25 within a particular area make a drainage and the relationships of all the drainages _. 
26 within a particular area make the landscape. Each piece (stand) is critically important 

e 27 in its rel~tionship to the completion of the whole. puzzle (landscape). Therefore, the 
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1 way each stand is defined and treated by the timber company is critically important 

2 how the landscape, encompassing both the company's land and beyond, looks and 

3 functions over time. 

4 12. Nature's distu.rbance regimes are evidenced by, among other things, 

5 wildfire. Old-growth, coniferous forests are frequently considered to be vulnerable to 

6 catastrophiC fire because of the large amounts of fuel on the ground (particularly since 

7 the days of fire suppression) and the sometimes-abundant ladder fuels. Although 

8 older forests in the northern Rocky Mountains, particularly those in transition from 

9 lodgepole pine to spruce and fir, are indeed the most susceptible to wildfire, the 

10 situation appears to be different in forests west of the Cascade Mountains of Oregon, 

11 Washington, and southwestern British Columbia These forests appear to be most 

12 susceptible to fire during their first 75 to 100 years. 

13 13. In Northern California old-growth forests are less vulnerable to wildfire, 

14 because they frequently have a greater patchiness in the crown layer, which hampers 

15 the spread of flames. Although older stands do tend to develop fire ladders in the 

16 form of understory trees (particularly since the era of fire suppression began), such an 

17 understory, depending on its flammability, mayor may not act as a fire ladder. 

18 14. In addition to fire suppression, we are fragmenting landscapes by 

19 simplifying their biological structure, composition and function. As we do that we must 

20 understand that diversity in habitat and species is related to the landscape pattems we 

21 create. 

22 15. When conSidering diversity, it is important to remember that it is 

23 relationship of pattern that confers stability on ecosystems. To understand this, 

24 according to soil scientist David A. Perry, it is helpful to think of an ecosystem as 

25 somewhat analogous to language. The raw material for languages is words, but its 

26 richness is imparted by syntax and context, the way words are arranged into 

27 sentenc~ and sentences into phrases. In an ecosystem, stability flows from the 
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1 patterns of relationship that have evolved among the various species. Creating a 

2 sustainable, culturally oriented system, even a very diverse one, must attend to these 

3 co-evolved relationships or it has about as much chance of succeeding as has a 

4 sentence made out of randomly selected words. 

5 16. Consider invertebrates, such as insect populations, as an example. 

6 (Evidence has emerged only within the past decade or so to show that many of the so-

7 called pests provide largely unrecognized benefits to the forest, even during apparently 

8 destructive epidemics.) 

9 17. Landscape patterns influence populations of insects in three general 

10 ways: (1) through the degree of diversity in the distribution of their sources of food, (2) 

11 through the quality and quantity of habitat provided for their predators, and (3) through 

12 influencing how insects move across a landscape. Not surprisingly, insects multiply 

13 and disperse much more effectively when suitable food plants are uniformly 

14 distributed. "Suitable" in this sense may mean a given species of plant or a group of 

15 species of plants of a certain age or size. 

16 18. Old-growth forests are thus not only more suitable but also support far 

17 more predatory invertebrates (mainly spiders) than do younger forests. As a 

18 consequence of suitable habitat in old growth forests, the predators exist in sufficient 

19 numbers to help control the insects. 

20 

21 

22 

23 

24 

25 

26 

27 

19. The predators' effectiveness is reduced however when forests are cut 

The success of tree damaging insects increases when the landscape is intersected 

with roads and the foreSt is biologically Simplified in structure and composition, and 

therefore in function. This biological simplification of habitat makes it easier for the 

insects to find suitable host trees by removing the confusion factors inherent in a 

diverse habitat and thereby reducing the time it takes the insects to locate food. _. 
20. Biological simplification of the forest also reduces the diversity of habitats 

and the. variety of species of prey that are necessary to maintain the populations of 
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1 opportunistic predators, such as spiders and birds. These predators are more e 
2 important in preventing outbreaks of insects than are host-specific predators; such as 

3 parasitic wasps, which are dependent on finding a particular species of prey to exploit. 

4 21. Landscape patterns also influence the habitats provided for birds and 

5 mammals that prey on defoliating insects. For example, bird communities in 

6 coniferous forests of the west are dominated by species that feed on insects in the 

7 foliage. Roughly 80 percent of the food consumed by northwestern birds is animal 

8 prey, mostly foliage-feeding insects. It would cost about $1800 per 1.5 square miles 

9 per year in insecticides to kill the same number of spruce budworms that are eaten by 

10 birds in the forests of northcentral Washington, and this does not even count the 

11 predaceous ants that complement the birds. These insect-eating birds and mammals, 

12 such as bats, depend on forests in certain older age classes for nesting and roosting, 

13 and their numbers are declining where the landscape no longer contains the required 

14 habitats. 

15 22. Thus, old-growth forests in the Pacific Northwest with their complex array 

16 of species of both trees and predators, large size of stands, and high diversity of age 

17 classes, are less vulnerable to epidemics of forest-damaging insects than are the 

18 simplified plantations that are being creating over vast areas-through which the 

19 landscape pattern is being altered and simplified. 

20 THE VALUE OF OLD GROWTH 

21 23. There are many valid reasons for saving old-growth coniferous forests 

22 from extinction. Such forests as those of the Pacific Northwest are beautiful, and 

23 unique in the world. They are irreplaceable and finite in number. Old growth forests 

24 exist only once in the world because whatever is created in the future will be different -

25 - and centuries away. Large trees can perhaps be grown over two or three centuries, _. 
26 but such trees will not be Nature's trees in Nature's landscape; they will be humanity's 

27 trees in-society's cultural landscape. These forests, perhaps especially the 
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e 1 Redwoods, inspire spiritual renewal in many people and are am~ng the rapidly 

e 

2 dwindling living monarchs of the world's forests. Old-growth forests are the oldest 

3 living beings on earth, and as SU9h they form a tangible link with the past and provide 

4 a bond in the present. Consider that trees can and do live for centuries or millennia 

5 Coast redwood, for example, is known to, live over 2,000 years and bristlecone pine 

6 over 5,000. 

7 24. An important reason for maintaining old-growth forests is that a number 

8 of organisms, such as the red-cockaded woodpecker, the spotted owl, the northern 

9 flying squirrel, and red tree vole, either find their optimum habitat in them or require 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

the structures provided by the live old trees, the large declining trees, the large 

standing dead trees, or the large fallen trees. In other words, old-growth forests are 

tremendous storehouses of biological diversity. As such, they are genetic reservoirs, 

harboring plants of potential use in medicine, agriculture, and industry. 

25. This has already proven to be the case in the forests of southern Mexico 

and Central American with their exceptionally rich biotic diversity. In 1978, for 

example, a wild variety of perennial maize (or com) was discovered in a forest of 

southern Mexico. Through cross-breeding, this new strain could enable the com­

growing industry to avoid the seasonal costs of plowing and sowing. In addition, the 

wild germ plasm offers resistance to several viruses that attack commercial com. The 

economic benefits of this discovery could eventually reach billions of dollars. 

26. In North America, the Pacific yew, a shade-tolerant tree in the understory . 

of Old-growth forests of the Pacific Northwest, was once considered a weed. It 

became of medical importance in recent years because it was the sole source of one 

of the most promiSing new drugs (Taxol) for the experimental treatment of ovarian 

cancer, more recently lung and breast cancer, in women. 

27. The Pacific yew was once widely distributed from the southern tip of 

southeastern Alaska throughout the Pacific Coastal regions of British Columbia and the 
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1 

2 

3 

4 

5 

6 

Olympic Peninsula in Washington. Although relatively rare in the Coast Range so. 

the Olympic Peninsula and'north of the Umpqua River in Oregon, its frequency was 

and is greater in the Coast Range in southwestern Oregon and northwestern California 

Today, however, the Pacific yew is rapidly disappearing because of clearcutting the 

old-growth forests and because of uncontrolled, commercial harvesting of its bark for 

medicine. 

7 28. This recent threat to the Pacific yew prompts questions about what other 

8 species of plants are growing in the Old-growth forests of the world, the benefits of 

9 which will never be known if these remaining habitats are liquidated and the existing 

10 ecosystem is compromised. 

11 29. Yet another reason to maintain old-growth forests is that each old-growth 

12 

13 

14 

15 

16 

17 

18 

19 

20 

tree is a "carbon sink, U a storehouse of immobilized carbon, the storage of which 

reduces the potential carbon dioxide in the atmosphere and thereby has a positive 

influence on the greenhouse effect. In a comparison of total carbon stored in DOU~ 
fir trees, there is 2.2 to 2.3 times as much carbon stored in a stand of Nature's 450- I 
year-Old Douglas-fir as there is in a 60-year-old plantation. In fact, landscapes with 

plantations that are cut on rotations of 50, 75, and 100 years would be able to store at 

most 38, 44, and 51 percent, respectively, the amount of carbon stored in the old­

growth stand. And these values are conservative, ,because the intense utilization of 

wood fiber in plantations removes even more of the soil's capacity of store carbon. 

21 30. In addition to carbon storage, such forests are the only living laboratories 

22 

23 

24 

25 

26 

27 

through which we and Mure generations may be able to learn how to create 

sustainable forests, something no one has so far accomplished. As a living laboratory, 

old-growth forests serve many vital functions, including the following four. First, old­

growth forests are native and as sU£h form our link to the past, to the historical forest. 

The historical view tells us what the present is built on, and together the past and the 

present-tell us on what the future can be projected. The whole forest cannot be s~ 
LAW OFFICES ~ 
THOMAS N. up"! B DECLARATION OF CHRIS MASER IN 

SUPPORT OF MO'I1ON FOR,TAO 
......... , miT . .... -.... JIWC8C:O. CA .,. 

TIL. .. 1 ....... 



1 without taking long views both into the future and into the past, to lose the remaining, 

2 commercially available old-growth forests is to cast ourselves adrift in a sea of almost 

3 total uncertainty with respect to the biological sustainabiJity of the forests and 

4 plantations of the future. 

5 31. Second, because we did not design the forest, we do not have a 

6 blueprint, parts catalog, or maintenance manual with which to understand and repair it. 

7 Nor do we have a service department in which the necessary repairs can be made. 

8 Therefore, we cannot afford to liquidate the old growth, which acts as a blueprint, parts 

9 catalog, maintenance manual, and service station and is our only hope of 

10 understanding the sustainability of the redesigned forests and plantation forest 

11 32. Third, we are playing "genetic roulette" with forests of the future. What if 

12 our genetic engineering, genetic cloning, genetic streamlining, and genetic 

13 simplifications run amuck, as they so often have around the world? Native forests, 

14 whether old or young, are thus imperative because only they contain the entire genetic 

15 code for living, healthy, adaptable forests. 

16 33. Fourth, intact segments of the old-growth forest from which we can leam 

17 will allow us to make the necessary adjustments in both our thinking and our 

18 subsequent course of management to help assure the sustainability of the redesigned 

19 forest. If we choose not to deal with the heart of the old-growth issue, which is the 

20 biological sustalnability of present and future forests, we will find that reality is more 

21 subtle than our understanding of it and that our "good intentions" will likely give bad 

22 results. 

23 EXTINCTION OF THE OLD-GROWTH AGE CLASS 

24 34. In Nature's forest, old trees often develop root rot, which so weakens 

25 them that they are easily blown over by strong winds. This is how Nature reinvests 

26 biological capital into the soil, which in tum nurtures and grows the trees ofihe forest e 27 
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2 

3 
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35. Trees are the only part of the forest to which the timber industry, , 

exception in my experience, assigns value. The rest of the forest is largely 

disregarded in favor of the potential profit presented by the tree. As a result forest 

soils are impoverished by the disruption of the myriad organisms and processes at 

work in the soil. 

6 36. With the elimination of old-growth forests in the Pacific Northwest, for . 

7 example, there will be no more old trees to die and stand as large snags, and to 

8 topple as large fallen trees and lie for centuries decomposing, providing a rich variety 

9 of habitats, and performing their myriad functions as they recycle and reinvest their 

10 biological capital into the soil from which they grew. 

11 37. And with the old-growth forest shall go species, such as the northem 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

spotted owl and the marbled murrelet, that have evolved in concert with that particular 

habitat. In fact, the owl and the murrelet have evolved adaptations to particular 

features of that habitat. e 
38. The owl nests in tall, broken-topped, old-growth Douglas-fir and Redwoou 

trees. The murrelet - a seabird - nests on carefully-selected, large, moss-covered 

branches at least 100 feet up in Old-growth trees with other branches close overhead 

to protect the nest site. In addition, the nest tree can be located several miles inland 

from the coast. Being so specialized in the selection of their reproductive habitats, 

neither is capable of adapting to the rapid changes wrought by the logging of the old­

growth forest. 

22 39. It is not only species that will become extinct with the loss of the old-

23 growth forests but also the "grandparent trees. U As the old trees are liquidated and 

24 replaced by young trees, crop after crop, the ecological functions performed by the old 

25 trees become extinct processes, such as creation of the pit-and-mound topography on _. 
26 the floor of the forest with its mixing of mineral soil and organic top soil. Why? 

27 Becaus~ there are no more grandparent trees to blow over. 
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--- 1 40. Pit refers to the hole left as a tree's roots are pulled from the soil, and 

2 mound refers to the soil-laden mass of roots, termed ·rootwad,· suddenly projectEtd 

3 into the air above the floor of the forest. The young trees, with which the grandparent 

4 trees are replaced, are much smaller and different in structure than the old trees and 

5 can't perform the same functions in the same ways. 

6 41. For example, of all of factors that affect the soil of the forest, the 

7 microtopography of the surface, particularly the pit and mound topography, is the most 

8 striking. The effects of this topography have a major influence on creating and 

9 maintaining species richness of the herbaceous understory and on the success of tree 

10 regeneration. 

11 42. Vegetation may be uprooted or buried by soil as an old tree's roots are 

12 pulled from the ground. Falling trees also create opportunities for new plants to 

13 become established in the bare.mineral soil of the root pit and the mound, and with 

14 time, the fallen tree itself presents habitats that can be readily colonized by tree 

15 seedlings and other plants. In addition, pit and mound topography is a major factor in 

16 mixing the soil of the forest floor as the forest evolves. 

17 43. The extinction of the grandparent trees changes the entire complexion of 

18 the forest through time, just as the function of a chair is changed when the seat is 

19 removed. The ·roughness· of the floor of the forest, which was a result of the 

20 cumulative addition of pits and mounds and of fallen grandparent trees over the 

21 centuries, will become transformed to an unprecedented ·smoothness· - without pits 

22 and mounds, without large fallen trees. 

23 44. Now the water moves differently over and through the soil, which is 

24 devoid of large, fallen trees to act as reservOirs, storing water throughout the heat of 

25 the summer, and which held soil in place on steep slopes. Gone are the huge snags 

26 and fallen trees that acted as habitats for many creatures. Gone are the stumps of the 

27 
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1 

2 

grandparent trees with their below ground ·plumbing systems,· which guided rain _­

melting snow deep into the soil. 

3 45. This plumbing system of decomposing tree stumps and roots is the 

4 frequent formation of hollo~, interconnected, surface-to-bedrock channels that rapidly 

5 drain water from heavy rains and melting snow. The collapse and plugging of these 

6 channels as roots rot completely away forces water to drain through the soil matrix, 

7 reducing soil cohesion and increasing hydraulic pressure, which, in turn, causes mass 

8 soil movement These plumbing systems cannot be replaced by the young trees of 

9 plantations. 

10 SALVAGE LOGGING 

11 46. Salvage logging (=Exemption Logging), is one of the most ecologically 

12 

13 

14 

15 

16 

dangerous practices in modern forestry because it employs linear economics as an 

excuse to summarily ignore all current ecological knowledge about the long-term 

biological sustainability of forests. The sole objective of s~vage logging is to conve 

trees into money, without recognizing the role and ecological value of downed or dying 

trees within the forest. 

17 47. In traditional linear economic thinking, any merchantable tree that falls to 

18 the ground and reinvests its nutrient capital into the soil is considered an economic 

19 waste, i.e., it has not been converted into money. 

20 48. However, there is no such thing as biological waste in a forest. But, the 

21 economic concept of waste, which excludes nonmonetary social values and all intrinsic 

22 ecological values, has spawned the industrial concept of salvage logging, 

23 49. Consider, for example, the coniferous forests of the Pacific Northwest in 

24 which Douglas fir and western hemlock are the predominant trees in the old-growth 

25 canopy. Herein lives the spotted owl, which preys on the flying squirrel as its stable 

26 diet. The flying squirrel, in turn, depends on truffles, the below ground fruiting bodies 

27 of mycqrrhizal fungi. (The term mycorrhiza, meaning "fungus-root,· denotes the e 
LAW OI'FlCES~ 
THOMAS N. upJlf' 12 DECl.ARAlION OF CHAI8 MASER IN • 

SUPPORT OF M0110H fOft TAO 
..... ...w srlT . .... -..... nwc.co. CA It'. 

tm.. .. ' ....... 



1 obligatory symbiotic relationship between certain fungi and plant roots.) Flying 

2 squirrels, having eaten truffles; defecate live fungal spores onto the forest floor, which, 

3 upon being washed into the soil ~y rain, inoculate the roots of the forest trees. These 

4 fungi depend for survival of! the live trees, whose roots they inoculate, to feed them 

5 
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sugars, which the trees produce in their green crowns. In turn, the fungi form 

extensions of the trees' root systems by collecting minerals, other nutrients, and water 

that are vital to the trees' survival. Mycorrhizal fungi also depend on large rotting trees 

lying on and buried in the forest floor for water and the formation of humus in the soil. 

Further, nitrogen-fixing bacteria occur inside the mycorrhiza, where they convert 

atmosphere nitrogen into a form that is usable by both the fungus and the tree. 

Mycorrhizal/small mammal/tree relationships have been documented throughout the 

coniferous forests of the United States (including Alaska) and Canada They are also 

known from Argentina, Europe, and Australia 

50. All this is complicated, but so is a natural forest. To add to the overall 

complexity, a live old-growth tree eventually becomes injured and/or sickened with 

disease and dies. How a tree dies determines how it decomposes and reinvests its 

biological capital (organic material, chemical elements, and functional processes) back 

into the soil, and eventually into another forest. 

51. A tree may die standing as a snag to crumble and fall piecemeal to the 

forest floor over decades. Or, it may fall directly to the forest floor as a whole tree. 

How a tree dies is important to the health of the forest because its manner of death 

determines the structural dynamics of its body as habitat. Structural dynamics, in tum, 

determine the biological/chemical diversity hidden within the tree's decomposing body 

as ecological processes incorporate the old tree into the soil from which the next forest 

must grow. What goes on inside the decomposing body of a dying or dead tree is the 

hidden biological and functional diversity that not only is totally ignored by economic 

valuation but also critical to the viability of growth in the forest. That trees become 
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1 Injured and diseased and die is therefore critical to the long-term structural and 

2 functional health of the forest 

~ 52. The forest Is thut' an Interconneetec( interactive, organic whole defined 

4 not by the piece. of its body but rather by the interdependent functional relationships 

6 of mos. pieces In creating the whole -- the intrinsiC value of eacl'! piece and Ita 

6 complementary function. These functional relationships are totally ignor~d In salvage 

7 logging. 

8 63. ConSider that the spotted owl in the Pacific Northwest preys; on the flyIng 

i .squirrel, which depends on truffles for Its diet. The fungus, of which the truffle Is a 

10 

11 

12 

14 

.. 

part, is closely associated with large wood on and In the forest floor. The squirrel, the 

owl, and the fungus all depeneJ on the same woodl 

54. This is precisely the interconnected, interactive, Interdependent 

relationship that salvage logging disrupts, particularly in\ the few remaining unroa. 

stands, by removing merchantable dying and dead trees. 

15 55. Whereas initial logging makes a clear determination of what is and is not 

15 to be cut, sa/vege logging may be open to individual on-site interpretation of what to 

17 cut, including such thIngs as live "risk trees" or live "associated trees. II 

18 I declare under penalty of perjury that the foregoing is true and correct of my 

19 own knowledge and if called to do so, I would and could competently testJfy thereto 

21 

22 

2S 

24 

26 

27 

and that this deelaration was executed this 15th day of September, 1995 in Corvallis •. 

Oregon. 
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.Chr is. Mas.er 
00569/01330 

1983-1984 

1983 

1983-1987 

1983 

1983-1987 

1984-1986 

1984-1987 

1984 

1984-1986 

1984-1987 

1984 

1985 

1985 

1985 

1986 

TEL:l-S03-757-3479 13:43 No.OOl P.31 

" 

4 

Technical Advisor to waehington P4rk Zoo tor H.(>ir Cucade _ 
Exhibit. ,., 

Te~hnica1 reviewer for: Journal of Malllmalogy, tnn~dian 

Journal of Zoology, The Auk. 

SCientific advi aor to the "North American Tru(f 1 i 11(1 

Society." 
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Oregon Wildlife Society Award: for dedicated serVice and 
outstanding cont dbutions to the management or t he.· wildlife 
resources of Oregon. 

Technical reviewer for: Canadian Miniatry of Envil'onment, 
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Technical reviewer for: We!;tem Journal of Applied 
Forestry. The Auk. Northwesf Science. Canadian 
Joumal of Zoology. Journal of Forest Ecology 
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Selected USDJ Bureau of Land Management. (Or~g()n 
State) Professional Employee of the Year. 

Portland Oregon Federal Executive Board 
Certificate of Merit "in appreciation of 
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Government. " 

Testified at Weaver's congressional hearings 011 
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1986 

1986 

1987 

Museum. University of Washington.· Seattle. 

Cenificate of Appreciation from the ·New Mexicu 
Department of Game and Fish. To: "Chris Mascl'.· 
who. in conjunction with the New Mexico 
Department of Game and Fish. advanced Lhe 
awareness of natural resource managers in New 
Mexico at a sllstainable forestry seminar." 

Superior Service Honor Award of the U.S. 
, Department of the Interior. 

Technical reviewer for: Journal of Wildlife' 
Management, Natural Areas Journal. Journal of 
Mammalogy, Canadian J{)urnal of Zoology. 

1987·1990 Private consultant in Sustainable Forestry. 

1987 ·date Author and Jecturer. 
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1987 ·1989 Board of Directors for thc Institute of Domestic 

Tranquility. 

1988 H.J. Andrews Experimental Forest Award (USDA 
Forest Service): "For outstanding contributions to 
research/management working relationships." 

1 9 8 9 USDA Forest Service Certificate of Appreciation: 
"In appreciation for your leadership, cooperatioll, 
and dedication that led to the successful 
accomplishment of the Oregon Range Evaluation 
Project." . 

1 9 8 9 Forest Primeval, the Natural History of all Ancknl 
Forest is selected as the "One of two outstanding 
scientific and technical publicalions of 1989" by the 
School Library Journal. 

1990·1992 Council for the Institute of Domestic Tranquility. 

1990-1991 l.andscape Ecologist with the Environmental 
Monitoring and Assessment Program of the 
Environmental Protection Agency, Environmental 
Monitoring Systems Laboratory. Las Vegas, NV. 

1990 Submined invited testimony to the U. S.Congl'cl>s 
011 sustainable forestry and spotted owls. 

1 9 9 0 Technical reviewer for: The Auk, Canadian Journal 
of Forcst Research; USDA Forest Service, Pacific.: 
Northwest Research Station. 

1991·date Private consultant in Sustainable Forestry. 

.1991 Technical reviewer for: The American Midland 
Naturalist . 
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United States Department of Agriculture Certific:.tte 
of Appreciation "For your oursranding presenration 
entitled 'H~manism and Ecology' presented to the 
Forese Service's Staff and Senior Community S(:rvicc 
Employment Program Coordinators on January 1 J. 
1991. You made a Difference!" Irving W. Thomas, 
Director of Human Resources Programs. 

,Gave invited testimony at the government tribulJal 
held in Toroneo, Canada, on forestry practices ill the 
province of Ontario. 

Member Scientific Advisory Board for The 
Ecoforestry Institutes, U.S. and Canada. 

Member Scientific Advisory Board for Colorauo's 
Ocean Journ~y Aquatic Life Park, Denver, CO .. 

Guest in eastern Slovakia, Czechoslovakia, to sllIdy 
and to recommend alternatives to the management­
created damage in the forest of Cergov. 

Guest in Japan to help organize II 1994 world 
conference on tbe Earth's environmcnt and 
sustainable forestry, to examineoJd-growth forests, 
and to help establish a thousand-year-old forest l(I 

ensure the future rebuilding ehe Shinto Shrinc~. 

Member Environmental Issues Advisory 
Committee for Benton County in the Statc of Ort':gun. 

Guest of Fort Liard Indian Band in McKenzie District 
of Northwest Territories, Canada, to help the Band 
creme a vision for asustltinabJc forest. including 
historic cultural values, over 800 square kilometers 
of the Fort Liard Valley. Worked with member:.; of 
three tribal councils and two Canadian 
governments • 
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1993·d ate Member Scientific and Technical Advisory Board 
of the Silva P'ore!;t Foundation. Slocan Park, B.C., 
Canada. 

8 

1993·date Member International Advisory Committee, S~~vcn 
Sislers Ventures, inc .• White Rock, B.C., Canada. 

1993 Guest in Japan to teach the forest ecology portioll of 
the outdoor school at Taneyama ga Hara. 

1993·date Co-founder and Chief Facilitator, Center for 
Resolution, Vision, and Change, Inc., Corvallis, OR. a 
nonprofit organization. 

1994 

1994 

Testified before the Canadian House of Commons, 
Ottawa, Ontario, Canada. 011 forestry practices and 
clearcutting. 

Invited member of Grey Towers conference, hosted 
by the Pinchot institute for Conservation. to hclp 
guide the direction the US Forest Service is to take! 
into (he next century. 

1994·1996 Appointed to the Federal Livestock Grazing Fee 
lncentjve Program Advisory Committee of the tiS 
Department of the. Interior and the US Departnll~nt 
of Agriculture, where my explicit task is to keep 
committee members both ecologically and soci,lIly 
honest. 

1995·to date Member Scientific and Technical Advisory 
Board VLK Fmest Protection Foundation, Tulcik. 
Solvakia. 

1995 MeritorioliS Service Award, Society for Northwestern 
Vertebrate Biology. "This award is presented hy 
t~e Society for Northwestern Vertebrate Biolog.y· in 
recognition of your long-term contributions to thc 
Society and to the field of vertebrate biology in the 
Pacific Northwest. It 
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9 
1995 Guest in Malaysia to help scientists of the Forestry 

Research Institute Malaysia (in Kua.la Lumpur) 
integrate their theoretical and applied research 
efforts into a view of forest systems. 
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Member of: 

Current: 
American Society of Mammalogists 
American Society of 'Ichthyologists and Herpetologists 
Northwest Natural History Society 
Society of Range Management 
Sigma Xi 

fall: 
North American Truffling Society 
North west Scientific Association 
Oregon Entomological Society 
Society of American . Foresters 
The Wildlife Society 

Listed in: 

Who's Who in the West 
American Men and Women of Science 
Contemporary Authors 
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1 Thomas N. Lippe, Esq., SB #104640 
LAW OFFICES OF THOMAS N. LIPPE 

2 90 New Montgomery Street, Suite 1400 
San Francisco, California 94105 

3 (415) 495-2800 

4 Sharon E. Duggan, Esq.,SB #105108 
LAW OFFICES OF SHARON E. DUGGAN 

5 1032 Irving Street, Suite 218 
San Francisco, CA 94122 

6 (415) 566-5321 

7 Attorneys for Plaintiffs 
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FOR THE NORTHERN DISTRIC:r OF CALIFORNIA 
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MARBLED MURRELET (Brachyramphus 
marmoratus); NORTHERN SPOnED OWL ) 
(Strix occidentalis caurina); ENVIRONMENTAL) 
PROTECTION INFORMATION CENTER, INC. ) 

Plaintiffs, 

v. 

BRUCE BABBln, Secretary, Department of 
the Interior; MOLLIE BEAniE, Director, 
United States Fish and Wildlife Service;) ) 
MICHAEL SPEAR, Region 1 Director, United 
States Fish & Wildlife Service; U.S. FISH & )) 
WILDLIFE SERVICE; THE PACIFIC LUMBER 
COMPANY, a Delaware Corporation; 
SCOTIA PACIFIC HOLDING COMPANY, a 
Delaware Corporation; SALMON CREEK 
CORPORATION; a Delaware Corporation, 

Defendants. 

Civil No. 

DECLARATION OF S. KIM 
NELSON IN SUPPORT OF 
MOTION FOR TEMPORARY 
RESTRAINING ORDER 

DEClRATIOH OF S. KIll NELSON 
IN SUPPORT OF IIOTION FOR TAO 



1 I, S. Kim Nelson, declare under penalty of perjury that: 

2 1. . I make this declaration in response to questions posed by David Henkin, 

3 of the Law Offices of Joseph J. Brecher, in a letter dated April 4, 1995, which were 

4 presented to me again in a letter from Sharon Duggan dated September 13, 1995. A 

5 true and correct copy of the letter from Sharon Duggan is attached hereto as Exhibit 

6 . "A" and incorporated herein by this reference. I make this declaration as a 

7 resubmission of the Declaration I submitted on behalf of the Sierra Club and the 

8 Environmental Protection Information Center in April, 1995. 

9 2. I am a Research Wildlife Biologist with the Oregon Cooperative Wildlife 

10 ReSearch Unit (OCWRU) at Oregon State University. I have conducted surveys of 

11 avian and mammalian species in old-growth and mature forests of the Oregon Coast 

12 and Cascade Ranges since 1982. I participated in research on juvenile dispersal of 

13 the Northern Spotted Owl and conducted my thesis project on densities and nest-site 

14 characteristics of nine cavity-nesting species. In relation to the Marbled Murrelet, I 

15 have been conducting research on this species since 1989, including, but not limited 

16 to, survey techniques, nest-site characteristics, breeding biology, and habitat 

17 associations. I lead the Marbled Murrelet research program for the OCWRU in the 

18 State of Oregon. A true and correct copy of my curriculum vitae is attached hereto as 

19 Exhibit "B" and is incorporated herein by this reference. 

20 3. I am co-author and compiler of the Pacific Seabird Group's (PSG) survey 

21 protocols, entitled "Methods of Surveying for Marbled Murrelets at Inland Forested 

22 Sites" (Ralph and Nelson 1992; Ralph et a1. 1993, 1994, 1995) and was Chair of PSG's 

23 Marbled Murrelet Technical Committee from 1990 to 1993. The PSG Protocol is the 

24 generally accepted methodology employed to determine where marbled murrelets are 

25 located and J"hat type of use they are making of particular inland forested sites. The 

26 Protocol has been adopted for use by the U. S. Forest Service, the U. S. Bureau of 

27 Land Management, and the state fish and wildlife agencies of Washington, Oregon and 

28 California In addition, I am author of six papers that appear in the U. S. Forest 
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3 

Service Marbled Murrelet Conservation Assessment (April, 1995) and cO-editor of 

PSG's second symposium proceedings on the Marbled Murrelet. 

4. The Marbled Murrel.et is a small and uncommon member of the diving 

e, 

4 seabird family Alcidae. Ad,ults weigh approximately 220 g. They forage in bays, inlets, 

5 fiords, and the open ocean primarily within 1-2 km of shore (occasionally on freshwater 

6 lakes), and feed on a variety of small schooling fish (e.g., sandlance) and invertebrates 

7 (e.g., euphausiids). This species is found along the Pacific Coast from south central 

8 Alaska to central California. 

9 5. In the southern portion of their range (southeast Alaska, British Columbia, 

10 Washington, Oregon and California), the murrelet's nesting habits are unique from 

11 those of other alcids; instead of nesting on the ground or in large colonies, Marbled 

12 Murrelets nest in large trees, individually. or in loose colonies. In these areas, they 

13 range up to 108 Km (67 mil inland. The nesting habits of this species had long 

14 remained a mystery; the first confirmed tree nest was not located until 1974. The e 
15 secretive behavior of this alcid, which flies at high speeds during low light levels, 

16 combined with the difficulty of capture and their ephemeral nature at sea, have made 

17 this species difficult to study. 

18 6. The current estimated size of Marbled Murrelet populations range from 

19 100,000 to 300,000 individuals. In California, current estimates range from 5,000 to 

20 6,450 individuals. The current distribution of murrelets throughout their range is 

21 disjunct; birds are not observed in areas where they historically occurred in large 

22 numbers during the early 1900's. Gaps in their distribution correspond to areas where 

23 nesting habitat is limited or non-existent. For example, in Oregon, birds are not 

24 observed in areas on the north coast and central coast, where they were abundant in 

25 . the 1930's, because their primary halbitat (old-growth forests) has been logged and 

26 burned. 

27 7. The estimated population sizes listed in paragraph 6 are probably lowee 

28 than historically, and the populations are p,robably still in decline. Reasons for their 
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1 decline primarily include loss of nesting habitat from logging, development and fires. 

2 The Marbled Murrelet was federally listed as a threatened species because of the 

3 extensive loss of habitat in Washington, Oregon and California. 

4 8. Marbled murrelets initiate nesting as early as March in some years. They 

5 are most active at nest sites from April through August (breeding season), but also visit 

6 inland forests year-round. Murrelets use nest sites for nesting, selecting nest sites, 

7 and perhaps roosting and selecting mates. Females lay a single egg which both 

8 adults incubate for 30 days on 24-hour shifts. The chick is brooded for 1-2 days and 

9 then is left alone in the nest site for 30-40 days; adults return only to feed the chick 

10 between 1 and 8 times daily. The chick fledges alone at dusk and flies directly from 

11 the nest to the ocean. 

12 9. Within the contiguous United States, Marbled Murrelets nest only in old-

13 growth and mature forests (forests with old-growth components), up to 108 km inland. 

14 Mature forests have characteristics of old-growth forests including large, old-growth 

15 trees (>80 cm dbh), multi-layered canopies, snags, and woody debris. Murrelets need 

16 large platforms upon which to lay their single egg, because they do not build a nest. 

17 They lay their single egg on the moss or duff on a large tree limb (generally > 1 0 cm in 

18 diameter) of a large conifer tree (>80 cm in diameter [dbh]). Nests are usually in the 

19 middle of the live crown, often more than 45 m (150 ft) above the forest floor. The 

20 structures of these older forests, including, most importantly, the presence of large 

21 conifer trees and the availability of next platforms with high vertical cover (concealment 

22 cover), are necessary for Marbled Murrelet nesting. 

23 10. Predators of Marbled Murrelet chicks and eggs include Common Ravens 

24 (CONUS corax), Steller's Jays (Cyanocitta stellefl), and Sharp-Shinned Hawks (Accipiter 

25 striatus). Great-Horned Owls (Bubo virginianus), American Crows (CONUS 

26 brachyrynchos) and Grey Jays (Perisoreus candadensis) are suspected predators of 

27 chicks and eggs. Adults have been killed at nests or in nesting stands by Sharp-

28 Shinned Hawks, Common Ravens and Pecegrine Falcons (Falco peregrfnus). 
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1 11 . The only protection Marbled Murrelets have at nest sites is their ability 

2 remain hidden. Therefore, murrelets are very secretive at their nest sites to protect 

3 themselves and their young from. predators. Visits to the nest are brief and birds are 

4 primarily silent while at or near their nest. They are primarily crepuscular; they fly in 

5 darkness or very low light levels, at dawn and dusk. They also fly very rapidly to and 

6 from their nest sites, at speeds up to 97 kmp (60 mph). Both adult murrelets and their 

7 chicks have cryptic plumage that provides them camouflage at the nest site. The 

8 murrelet also nests on limbs with thick vertical and horizontal cover (concealment 

9 cover). 

10 12. The removal of dead and dying trees from old-growth habitats impact the 

11 availability of nest sites, foraging sites, and overall structure of the habitat for species 

12 that are dependent on: (1) dead and dying trees, (2) forests with limited disturbance, 

13 and (3) forests with relatively closed canopies. For example, cavity-nesting birds 

14 depend on the availability of dead and dying trees for making their nesting and 

15 roosting cavities. They also depend on these trees for foraging. Assuming that the 

16 planned exemption logging in and around the Headwaters Forest will include the 

17 building of tractor roads and/or the harvest of or disturbance to trees used by a variety 

18 of avian, mammalian and insect species for nesting, roosting and feeding, the logging 

19 would have negative impacts on their nest success, breeding, and/or food resources. 

20 13. As defined by Section 895.1 of the Forest Practice Rules, dying and 

21 diseased trees could include old-growth trees used by murrelets for nesting. In 

22 addition, the accidental limbing of trees, by one tree colliding with another during 

23 falling, could destroy murrelet nest platforms. If these were to occur, then logging 

24 dead and dying trees will directly impact murrelet nesting habitat. 

25 14. Additionally, creating tractor roads, felling of individual trees or groups of 

26 trees, and felling one tree into another, will open up the canopy and create gaps in the 

27 forest that probably will have negative impacts on murrelet nesting success, by 

28 eliminating necessary hiding cover and allowing predators easier access to nest sites. 
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As stated above, Marbled Murrelets have no protection at the nest site other than the 

2 ability to remain hidden from predators. Hiding cover and the availability of nest sites 

3 away from edges and disturbed ?l'eas are important for nesting success. 

4 15. Harvesting of murrelet habitat (clearcuts, selective harvest) would 

5 probably also adversely affect the familiarity of individual birds with their nesting area 

6 Changes in the physical features of nesting habitat of many bird species is known to 

7 cause delays (sometimes of several years) in nesting attempts and sometimes 

8 abandonment of nest sites. 

9 16. Creating openings in the forest can also increase blowdown and cause 

10 other long-term cumulative impacts. For example, an increase in sunlight and wind 

11 effects would probably affect the microclimate of the forest, and over time, limit the 

12 availability of epiphytres. Murrelet nests are often located on accumulations of moss 

13 or lichens. 
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17. Because Marbled Murrelets are found in inland forests year-round, the 

exemption logging in forest stands would probably disrupt mu,rrelets at all times of the 

year. During the winter, Marbled Murrelets fly into forests to select nest sites and 

probably monitor historic nest sites and individual territories. Marbled Murrelets are 

known to have high site fidelity; in other words, birds are known to return to the same 

forest stands year after year, and birds are known to use the same nest tree or nest 

platform in successive years. Returning to a modified habitat in winter or early spring 

would probably. adversely affect the ability of individual birds to secure nest sites or 

find their historic nest site. In addition, the future nesting success of these birds would 

probably be compromised if the canopy has been opened up and, as a result, 

predators are more successful at locating murrelet nests. 

18. The amount of habitat available to the murrelat in California is limited. In 

28 
LAW OFFICES OF 
THOMAS N. UPPE 
.NftIlOll~IT. 

addition, many of the coastal forests near the exemption areas that are suitable for 

murrelets are located in parks that are heavily used for recreation. Corvids (ravens 

and jays) are very abundant in these are~ because of human food and garbage. 
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1 Nesting success is probably low in these areas as a result. For example, most (67%; 

2 of 6) nests in Big Basin State Park in California have been unsuccessful. The 

3 abundance of Common Ravens and Steller's Jays is believed to be the cause for this 

4 nest failure. Successful nesting is critical to the survival of the species, because of 

5 their life history characteristics (e.g., they only lay one .egg). Maintaining quality habitat 

6 (limited disturbance; forest structural characteristics that allow for successful nesting) in 

7 the Headwaters Forest and other nearby forests that are occupied by murrelets will be 

8 important for maintaining murrelet populations in northern California Because the 

9 Marbled Murrelet is state listed as endangered in California, any harvesting in these 

10 forests that will open up the canopy and disturb nesting habitat will minimize the 

11 murrelets chances for recovery in California 
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r. S. Kim Nelson, declare under penalty of peIjury that the foregoing is true and correct 

and that this declaration was executed in Corvallis Oregon on September 13. 1995; 

s. KIM NELSON 
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LAw OFFICES OF SHARON E. DUGGAN 

1032 Irving Street Suite 218 
San Francisco, CA 94122 
(415) 566-5321 

September 13, 1995 

S. Kim Nelson 
Oregon State University 
Department of Fisheries & Wildlife 
Nash Hall, Room 104 
Corvallis, Oregon 97731 

RE: Exemption logging in Headwaters Forest 

Dear Kim: 

Facsimile: By Request 
Connect 10: SEDUGGANe 

Thank you for agreeing to assist us by providing a declaration in a soon to be filed federal 
court case. As I explained to you, EPIC is interested in knowing the likely impacts on marbled 
murrelets associated with logging operations on Pacific Lumber lands in and around the 
Headwater Forest under the exemptions recently granted by the California Department of 
Forestry. 

As we discussed, here are some questions that I hope you can answer relating to the 
effects of exemption logging on the remaining old-growth stands in the exemption area and on the 
marbled murrelet in particular. Please make your responses as detailed as possible. If you do not 
feel qualified to answer any of these questions, please let me know. Obviously, I would like you 
to respond only to those questions that lie within your area of expertise and experience. 

1. Please describe your professional experience related to the study of old-growth 
species and habitat in general and of the marbled murrelet in particular. 

2. Please provide general background infonnation about the marbled murrelet, 
including historic populations and current status (including locations of current populations.) 

3. What are the marbled murrelet's nesting and breeding habitat"? Does it nest only 
in old-growth forests, and ifso, why? What is the normal breeding season? 

4. What animals prey on the murrelet? What strategies does the murrelet use to 
avoid predators? 

5. Want are the principle causes of the marbled murrelet's decline? 

6. What impact would the removal of dead and dying trees from exemption logging 
areas have on the old-growth ecosystem in general? 

EXHIBIT A 



7. What impact would the removal of dead and dying trees from the exemption 
logging areas have on the marbled'murrelet in particular? 

8. Would activities under the exemptions disrupt the marbled murrelet only during 
the breeding season or at alI times of year? Please explain. 

9. Is it important for the murrelet's continued survival to preserve old-growth habitat 
on private lands in south-central Humboldt County in addition to existing parkland preserves? 
Why? 

I have attached for your review a copy of the Forest Practice Rules for exemption logging 
(14 Cal. Code of Regulations, §I038) and of the definition for "dying" and "diseased" trees under 
the rules (I4 Cal. Code of Regulations §895.1) If you need further information please let me 
know. 

Thank you very much for your help. 

Sincerely, 

SHARON E. DUGGAN 

sed.fw 



S. KIM NELSON 
Oregon Cooperative Wildlife Research Unit 

Oregon State University 
Department of Fisheries and Wildlife 

Nash Hall 104 
Corvallis, OR 973331-3803 

(503)737-1962 

RESEARCH AND PROFESSIONAL EXPERIENCE 

Research Wildlife Biologist/Senior Faculty Research Assistant. 
Oregon Cooperative Wildlife Research Unit, Oregon State 
University, Corvallis, OR. 4/89-Present. Conducting research on 
the distribution, behavior, and habitat associations of Marbled 
Murrelets in the Oregon Coast Ranges. 

Wildlife Biologist. Oregon Department of Fish and Wildlife 
Nongame Program, Portland, OR. 5/88-4/89. Developed and tested 
inventory techniques for Marbled Murrelets in the Oregon Coast 
Ranges. 

Graduate Research Assistant. Oregon Cooperative Wildlife Research 
Unit, Oregon State University, Corvallis, OR. 1/85-3/89. Thesis 
entitled "Habitat use and densities of cavity-nesting birds in 
the Oregon Coast Ranges". 

Faculty Research Assistant. Oregon Cooperative Wildlife Research 
Unit, Oregon State University, Corvallis, OR. 7/83-1/85. Assisted 
on a study of juvenile dispersal of the Northern Spotted Owl. 

Biological Technician. Oregon Cooperative Wildlife Research Unit, 
Oregon State University, Corvallis, OR. 6/83-7/83 and 1/84-2/84. 
Variable circular-plot censuses of forest birds and arboreal 
mammals were conducted in the Oregon Cascade Mountains. 

Biologist/Education Specialist. Oregon Museum of Science and 
Industry, Portland, OR. 9/80-12/81. Involved developing and 
implementing field and laboratory research projects with birds 
and marine invertebrates; teaching natural history and physical 
science to adults and children; public relations; development of 
science education materials. 

EDUCATION 

M.S. Wildlife Science, Oregon State University, Corvallis. June 
1989. 

Classes in Wildlife Science, Oregon State University, Corvallis. 
September 1982-June 1983. 

B.A. Art History and Business Administration, Lewis and Clark 
College, Portland, Oregon. Augu~t 1980. 

EXHIBIT 13 



s. Kim Nelson 

PUBLICATIONS 

De Santo, T.L. and S.K. Nelson. 1995. Comparative reproductive 
ecology of the Auks (Fam~ly Alcidae) with emphasis on the 
Marbled Murrelet. In: Ralph, C.J., G.L. Hunt, Jr., J.F. 
Piatt, and M.G. Raphael, eds. Ecology and conservation of 
the Marbled Murrelet: An Interagency Scientific Evaluation. 
u.S. Department of Agriculture, Forest Service General 
Technical Report PSW-GTR-152. 

Hamer, T.E. and S.K. Nelson. 1995. Characteristics of Marbled 
Murrelet nest trees and nesting stands. In: Ralph, C.J., 
G.L. Hunt, Jr., J.F. Piatt, and M.G. Raphael, eds. Ecology 
and conservation of the Marbled Murrelet: An Interagency 
Scientific Evaluation. U.S. Department of Agriculture, 
Forest Service General Technical Report PSW-GTR-152. 

Hamer, T.E. and S.K. Nelson. 1995. Nesting chronology of the 
Marbled Murrelet. In: Ralph, C.J., G.L. Hunt, Jr., J.F. 
Piatt, and M.G. Raphael, eds. Ecology and conservation of 
the Marbled Murrelet: An Interagency Scientific Evaluation. 
u.S. Department of Agriculture, Forest Service General 
Technical Report PSW-GTR-152. 

Nelson, S.K. and T.E. Hamer. 1995. Biology and behavior of the 
Marbled Murrelet. In: Ralph, C.J., G.L. Hunt, Jr., J.F. 
Piatt, and M.G. Raphael, eds. Ecology and conservation of 
the Marbled Murrelet: An Interagency Scientific Evaluation .. 
u.S. Department of Agriculture, Forest Service General 
Technical Report PSW-GTR-152. 

2 

Nelson, S.K. and T.E. Hamer. 1995. Nest success and the effects 
of predation on Marbled Murrelets. In: Ralph, C.J., G;L. 
Hunt, Jr., J.F. Piatt, and M.G. Raphael, eds. Ecology and 
conservation of the Marbled Murrelet: An Interagency 
Scientific Evaluation. U.S. Department of Agriculture, 
Forest Service General Technical Report PSW-GTR-152. 

Nelson, S.K. and R.W. Peck. 1994. Behavior of the Marbled 
Murrelet at nine nest sites in Oregon. In: Nelson, S.K. and 
S.G. Sealy, eds. Biology of the Marbled Murrelet: Inland 
and At-Sea. Northwestern Naturalist 75(3). 

Nelson, S.K. and S.G. Sealy, eds. 
Murrelet: Inland and At-Sea. 

1994. Biology of the Marbled 
Northwestern Naturalist 75(3). 

Ralph, C.J., S.K. Nelson, M.M. Shaughnessy, and S.L. Miller. 
-1993. Methods for surveying Marbled Murrelets in forests. 

Pacific Seabird Group, Technical Paper #1. 
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Nelson, S.K., M.L.C. McAllister, M.A. Stern, D.H. Varoujean, and 
J.M Scott. 1992. The Marbled Murrelet in Oregon, 1899-
1987. Pages 61-91 IN Carter, H.R. and M. Morrison, eds. 
Status and Conservation of the Marbled Murrelet in North 
America. Proceedings of the Western Foundation of 
Vertebrate Zoology 5(1). 

Carey, A.B., V.E. Castellano, C. Chappell, R. Kuntz, R.W. 
Lundquist, B.G. Marcot, S.K. Nelson, and P. Sullivan. 1990. 
Training guide for bird identification in Pacific Northwest 
Douglas-fir forests. U.S. Department of Agriculture, Forest 
Service, General Technical Report PNW-GTR-260. 

Paton, P.W.C., C.J. Ralph, H.R. Carter, and S.K. Nelson. 1990. 
Surveying Marbled Murrelets at inland forested sites: a 
guide. U.S. Department of Agriculture, Forest Service, 
Pacific Southwest Research Station, General Technical Report 
PSW-120. 

Anthony, R.G., E.D. Forsman, G.A. Green, G. Witmer, and S.K. 
Nelson. 1987. Small-mammal populations in riparian zones 
of different-aged coniferous forests. Murrelet 68:94-102. 

Miller, G.S., S.K. Nelson, and W.C. Wright. 
female Spotted Owl breeds successfully. 
16:93-94. 

MANUSCRIPTS IN PRESS 

1985. Two-year old 
Western Birds 

Nelson, S. K.- In press. Marbled Murrelet (Brachyramphus 
marmoratus). In: Poole, A. and F. Gill, eds. Birds of 
North America. The Academy of Natural Sciences, 
Philadelphia; The American Ornithologists Union, Washington, 
D.C. 

PRESENTATIONS AND SEMINARS 

3 

Marbled Murrelet habitat associations and vocal repertoire. June 
1993. Seminar, Cornell Laboratory of Ornithology, Sierra 
Nevada Research Station, Sattley, California. 

The Endangered Species Act: a case study on the Marbled Murrelet. 
May 1993. Seminar, Oregon State University, Department·of 
F~rest Science, Corvallis, Oregon. 

Inland habitat use and status of the Marbled Murrelet. March· 
1993. The Wildlife Society, Oregon Chapter, Annual Meeting, 
Newport, Oregon. 

Marbled Murrelets and habitat diversity. March 1993. Seminar, 
Biodiversity Panel. Environmental Law Conference, 
University of Oregon, Eugene, Oregon. 
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. 
Shore-based surveys of the Marbled Murrelet along the Oregon 

Coast, 1988-1992. February 1993. Pacific Seabird Group 
Annual Meeting, Seattle, Washington. 

Biology and management of the Marbled Murrelet. November 1992. 
Seminar, Cornell University, Laboratory of Ornithology, 
Ithaca, New York, and Lewis and Clark College, Portland, 
Oregon. 

The Marbled Mur~elet: an enigma of the Pacific Northwest. 
October 1992. Society of American Foresters National 
Convention, Richmond, Virginia. 

4 

Testimony to the U.S. Senate Environment Committee on the 
and management of the Marbled Murrelet. August 1992. 
Senate, Washington, D.C. 

biology 
U.S. 

Marbled Murrelets and oceanography. March 1992. Seminar, 
Department of Oceanography, Oregon State University, 
Corvallis, Oregon. 

The Marbled Murrelet and the endangered species act. February 
1992. Seminar, Department of Fisheries and Wildlife, Oregon 
State University, Corvallis, Oregon. 

Nest-site characteristics of the Marbled Murrelet in the Pacific 
Northwest. January 1992. Pacific Seabird Group Annual 
Meeting, Charleston, Oregon. 

A preliminary analysis of the vocal repertoire of Marbled 
Murrelets. January.1992. Pacific Seabird Group Annual 
Meeting, Charleston, Oregon. 

Nesting biology' of Marbled Murrelets. November 1991. Society of 
American Foresters, Annual Meeting, Tillamook, Oregon. 

Marbled Murrelet biology and evolution. April 1991. Seminar, 
Evolutionary 'Biology Seminar Series, University of Oregon, 
Eugene, Oregon. 

Discovery of two tree nests of the Marbled Murrelet in western 
Oregon. February 1991 and January 1991. The Wildlife 
Society, Oregon Chapter, Annual Meeting, Newport, Oregon, 
and Pacific Seabird Group Annual Meeting, Monterey, 
California. 

Preferred snag characteristics of cavity-nesting birds in western 
Oregon. March 1990. The Wildlife~Society, Oregon Chapter, 
Annual Meeting, Welches, Oregon. 

Distribution and behavior of the Marbled Murrelet. March 1990 
and February 1990. The Wildlife Society, Oregon Chapter, 
Annual Meeting, Welches, Oregon,. and Pacific Seabird Group 
Annual Meeting, Victoria, B.C. 
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Nesting biology of Marbled Murrelets. March 1990. Seminar, 
Central Oregon Community College, Bend, Oregon. 

PROFESSIONAL SOCIETIES 

Pacific Seabird Group; Chair, Marbled Murrelet Technical 
Committee, 1990-1993. 

The Wildlife Society - National, Western Region and Oregon 
member; Executive Board Member, Oregon Chapter, 1990-1993; 
Executive Board, Student Chapter, 1984-1986. 

Society for Conservation Biology 
Society of Northwestern Vertebrate Biology 
Cooper Ornithological Society 
Wilson Ornithological Society 
Association of Field Ornithologists 
American Ornithologists Union 
Society of American Foresters 

PERSONAL Born 31 December 1957 in Richmond, Virginia 

REFERENCES 

Dr. Robert Anthony, Leader, Oregon Cooperative Wildlife Research 
Unit, Oregon State University, Nash Hall 104, Corvallis, OR 97331 
(503)737-4531. 

Richard Holthausen, Regional Wildlife Ecologist, USDA Forest 
Service, Oregon State University, Department of Fisheries and 
Wildlife, Nash Hall 104, Corvallis, OR 97331 (503)737-4531. 

Martin Nugent, Nongame Wildlife Coordinator, Oregon Department of 
Fish and Wildlife, P.O. Box 59, Portland, OR 97207 (503)229-5454. 

Robin F. Brown, Nongame Wildlife Biologist, Oregon Department of 
Fish and Wildlife, Marine Region, Marine Science Drive, Building 
#3, Newport, OR 97365 (503)867-4741. 
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The HOAo,.Dlc AlbeR Gon: 
Vice Praident 
The White Houle 
1600 PeacuylYUlia A VI. 
Wu.biD.cton. DC 20500 

Deu Viee President Gore: 

November 9, 1995 

A. Caliiomiu., we an writiDg to ur;e your :iiumediate assistance and leadcruhip ill 
acquiring the Headwater. Poresr in NORhcrll California. PII,:jfic LUIIlbc:r Comp.IIY, the 
ownCT of the Headwaurs Forese, bas secured regullltory :JpproV'.d to remove trees from the . 
virp old iWWlh redwood forest for thl'! fin;t rjme ever, 1n mid September luore tll4l:l two 
thousand protelter~ demoDstnLttd against harvesting of the old growt/l trees. Although the 
FecIeraJ. Court bas recently wued a prelimlnary iajunction, Pacific: l.urnber has indicated iu 
intention to appeal. Therefore, tbere is an imminent threat that the delic:ate halance and 
fabric: of this anci.nt foRSt will be irreversibly disl'Urb~ ,tid the public: I?IOUI"C,e, value 
comprQmi:scJ. 

We are convinced that your Administration's leadership of a cOOrdinlted. inuw' 
agency effOrt is necessary to aehieve permanent prolt!cLioD of tbe Headw'~ters Forest. 
S~ .. will requite the ability to mlilSh211 Ii broad range of cash equivalents. 

. Build.inS OJ!. the strong support indic.au.d by the House of Rl!presentatives' passage 
oE the HMti'll12.totJ Forest Act in the 103rt1 C".(Ingres$.rhp nf'!pnrt.m~nt of Interior b:u:' 
initiated efforu to identify available resourcell. Preliminary disr4sIion8 with th.e Pedenl 
Deposit Iruunmce Cozporation (PJ;>TC) iudicolte receptivity to consideration. of & "dcbt for 
nllLure- exchange as a means of maximizing n:c:ovety ill the FDICs rccr:n~ly filed acr.ian 
again.t Mr. Cbarl .. HQAlitz. President of Pacific Lumber. '{'his action was filed in early 
Au.SU" co recover II. pORion of the' $1.6 billion loss associated wh:h tn" failure of UDited 
Savinp A5sociation of Texas while under Mr. llurwitz' cOlltrol.. 

We urge you to indicate your IUppon for pursuing the possibility of 3 adebt.for­
nature· "change c:oorciioatecl with identitiC'~tilJJl of ocher f'~I~l:r:aI feJ;nUrCI'!.' r.hat mlty be 
nocu.suy ~ Qcsotiue fecL:nl IIC~\\isitjon lind p"rmancDt pru.ect;on "'( ~h~ Hclld'W':Ucrs 
Forest. A.A indiation aE th& .Adm.inistruion'. commitment i!: Cll~ey 51:ep to foteBt:til 
logging. The owner continues to indicate a willingness to r.raosfel· the Forest to I"lblie 
o"WD.erahip in exc.b3.llge for fairmirket value. Your lelild,~rship at this .:riri(:ul jUII(;t:III" will 

141 002 
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Nancy PelOti 

6Sf.v MiIltr 
George er 
Member of Conpis 

MemberofCoD&ft!SS 

Member of COngt'l'.£.~ 

Bob 
Memberof~; 

x . Bcccn'a om lantoi 
M ber of CODIte8. Member of Congress 

~~ .. ·6Zsr~ 
U.S. Smaror u.s. Senator 
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la.ge HarmAn 
Member of CoDgre" 

141004 

/jIJ003 

• 



• 11/10/95 FRI 11:39 FAX 
.... v'" 'rI'rI "' ..... "", I" 4U. 

+-H JP1 
I'UUj/UUO 

I 
~ 

.11/011111 ·11:11 

demoM1'Ite to the propezty ownlr and the public A.commitZDCJlt to pursuit of cre:a.tive 
alttn1uives to resolve thi. lonaSWldiug controvcny. 

Thank '0" for your immediate attention to this critiml issue. 

Sincerely. 

larOO! 

POltney Pete Stu 
Member of Coapcsi 

}{.,,& C ~ .. n.. 
George . Brown. Jr. . r 

ADt40a.y C. Beileuson 
Mem.Dcr of COD[VCIS 

-.. 

Member of Congress 

Member of Congress 

• MDtSUl 

Member Qf Coul:rc~1i 

Mcmbe)' of Conueu 

7,_ 

I4i 003 
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OI.PiNNE FEII'ISTEIN 

C:ALlP'ORN'A 

Honorable Albert Gore 
Vice President 
The White House 
Washington, D.C. 20500 

Dear Mr. Vice President: 

...... JP3 

~b'~hths~maft 
WASHINGTON, DC 20510-0504 

September 28, 1995 

I am writing to urge your immediate assistance and leadership in protecting the 
Headwaters Forest in northern California. The Headwaters Forest is the last superb area of 
primeval redwoods in private ownership, as well as essential nesting habitat for the marbled 
murrelet, a federally listed threatened species. 

On September 15, 2,000 people rallied in Humboldt County to protest the plans of 
Pacific Lumber Company to log Headwaters Grove, located on the company's property in 
the Headwaters Forest. Pacific Lumber has obtained a salvage exemption from the 
California Department of Forestry allowing the company to helicopter log dead and dying 
trees in the forest. For the moment, there is a temporary injunction issued by the U.S. 
District Court to prevent the logging. 

As you know, efforts to protect the Headwaters have been considerable to date. 
Both the Department of Interior and the California Resources Agency have been exploring 
various means to protect the Headwaters, including a debt-for-nature-swap. The Federal 
Deposit Insurance Corporation, which in August filed a lawsuit against Charles Hurwitz for 
his role in connection with the failure of United Savings Association of Texas, has 
indicated the agency is open to any appropriate settlement of this litigation, including a 
debt-for-nature-swap. 

I support protection of the Headwaters Forest, and again encourage the 
Administration to explore all options, including a debt-for-nature-swap, to acquire the 
property and protect this valuable and highly threatened California resource. I believe such 
a swap should include sufficient acreage that will offer long-term protection to the 
magnificent ancient forest grove that is the jewel of this crown. 

Thank you for your immediate attention to this critical issue. 

, ----- . 
lM:"';:;;;---:;J!:~""""" ~ 1 VL-- --

141002 
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26-Apr-1996 02:27pm 

Elena Kagan 
Dawn Chirwa 

Elisabeth Blaug 
Council on Environmental Quality 

Kathleen A. McGinty 

headwaters 

PRE SID E N T 

Now that the litigation letter has been signed, sealed and 
delivered, John Martin, from Hurwitz's firm Patton Boggs, wants to 
meet with us on Wednesday at 10:00 to start talking about 
available properties (recall that they already have that dated GSA 
list which provides little information). Allen McReynolds met 
with GSA on Monday (Tony Costa, Chief of Staff to the 
Commissioner) to convey the message that we want to work with a 
senior level appointee on this to get an updated list of 
properties, and go through that list carefully, and ASAP. In 
addition, FDIC is putting together a more extensive list of 
available properties, and would like to meet with us prior to the 
Wednesday meeting to provide us with the new list, give us any 
info they can provide on a preliminary settlement figure they and 
OTS think would be sufficient in the event Hurwitz requests 
settlement discussions with FDIC/OTS, and follow up on other 
issues. 

I would like to have the Wednesday meeting in the CEQ conference 
room. I haven't connected with Jack Smith, but I will suggest 
Tuesday at 10:00, same place. Hope one or both of you can attend 
both meetings. Let me know if timing is a problem. Thanks! 
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Honorable John Garamendi 
Deputy Secretary 
Department of the Interior 
1849 CSt., N.W. 
Washington, D.C. 20240 

Dear Deputy Secretary: 

April 16, 1996 

This letter addresses the manner in which the Department of the Interior, MAXXAM Inc., 
MAXXAM Group Inc., The Pacific Lumber Company, Scotia Pacific Holding Company, and Salmon 
Creek Corporation will characterize their discussions regarding a possible land exchange with the 
United States involving certain timberlands in Humboldt County, California owned by The Pacific 
Lumber Company through .its subsidiaries Scotia Pacific Holding Company and Salmon Creek . . 
Corporation ("subsidiaries"). 

During a recent meeting with our attorneys to discuss a possible land exchange with the 
United States, you expressed on behalf of the Department of the Interior a concern; namely, thilt 
statements made during the course of any discussions might be thereafter used in subsequent litigation 
in a manner that is adverse to the interests of the United States ... As I said on prior occasions, it was 
not and is not my intent that statements made during any land exchange discussions by the parties, 
including their employees, agents, officers, representatives, experts, consultants, assigns or 
subsidiaries, would be used in any subsequent litigation between the United States, MAXXAM Inc., 
MAXXAM Group Inc., The Pacific Lumber Company, Scotia Pacific Holding Company, and Salmon 
Creek Corporation ("parties"). . 

. Accordingly, and in consideration of the mutual benefits to all parties of frank and open 
discussions regar4ing the possible land exchange, this letter represents our agreement that any 
statements made during the discussions of the possible land exchange are inadmissible in any future 
judicial proceeding involving the United States of America. 

I view this letter of agreement and attached principles when countersigned below by an 
·authorized represeQtative of the United States, as binding upon the parties and fuUy enforceable 
against any of the parties. My signatur.e below constitutes a representation that I have been duly 

5847 San Felipe. Suite 2600 • Houston. Texas 77057 • Telephone 713-975-7600 
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Honorable John Garamendi 
April 16, 1996 
Page 2 

authorized to execute the letter. I also represent that this agreement by me is binding on behalf of 
all the corporations identified in this letter, and that this agreement is authorized, or will be 
authorized, by appropriate corporate bylaws and resolutions ofMAXXAM Inc., MAXXAM. Group 
Inc., and The Pacific Lumber Company and its subsidiaries. 

The attached principles set forth in greater detail the agreement between the parties on how 
oral and written information would be characterized in our discussions. 

Let me also take this occasion to assure you of our good faith interest in pursuing our 
discussions with the Department of the Interior. We are prepared to engage iii meaningful discussions. 
over both the value of any property that may be acquired through an exchange by Pacific Lumber and 
the type and mix of compensation to be received by Pacific Lumber .. 

With every good wish, I am 

Agreed to by the United States 
acting through the Department 
of Justice, by: 

J1/£ttl~;rul'7. ~ 
Date: tj'f 11('f C;. .' 

Attachment 

Sincerely yours, . 

MAXXAMInc. 
MAXXAM Group Inc. as parents of 
The Pacific Lumber Company and its 
subsidiaries 

~/~:I 
Charles E. Hurwitz 
Chairman of the Board & 
Chief Executive Officer 
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PRINCIPLES GOVERNING DISCUSSIONS 

For the purposes of this agreement: 

The tenn "Property" generally denotes an area of timberland in Humboldt County, 
California owned by Pacific Lumber Company through its subsidiaries Scotia Pacific 
Holding Company and Salmon Creek Corporation. 

The tenn "discussion" refers collectively to communications, meetings, expert reports, 
appraisals, telephone communications, correspondence, memoranda, and any and all 
documents regarding the contemplated land exchange involving the Property', whether 

, written or oral between the parties. Discussion includes but is not limited to any 
commercial or financial infonnation that is confidential or privileged. All such 
discussions between the parties as of July 1, 1995 are considered discussions 
encompassed by this agreement. 

The tenns "party" or "parties" includes the departments, agencies and offices of the 
United States governnient, MAXXAM hic., MAXXAM Group, Inc.; Pacific Lumber 
Company, Scotia Pacific Holding Company or Salmon Creek Corporation and all their 
respective employees, agents, officers, representatives, attorneys, experts, consultants. 
assigns and subsidiaries. ' 

The promises to abide by the principles contained herein are made in consideration of the benefit, 
to the parties of frank and open discussions. 

Any party may tenninate the land exchange discussions without consequence and for any reason. 
Participation in these discussions shall not constitute a waiver of any legal positions, rights or 
claims of the parties, nor shall either participation in these discus:;ions or the discussions 
themselves constit,ute the basis for any legal position, rights or claims of any the parties. 

The parties agree that all discussions which occur shall be considered "compromise negotiations" 
pursuant to Rule 408 of Federal Rules of Evidence and shall be inadmissible in any future 
judicial proceeding between the parties, including all agencies of the United States, and that no 
party will seek to introduce these discussions in any civil discovery requests or motions, nor' 
reference such discussions in any legal proceedings; provided that the parties may agree prior. 
thereto in writing to allow admission of certain otherwise inadmissible discussions. In addition . 
the parties agree that all discussions shall not be discoverable or admissible as evidence of 
admission against interests, prior inconsistent statements, impeachment, or for other purposes 
that is "otherwise discoverable" under Rule 408 of the Federal Rules of Evidence. 

It is al~o agreed that (a) the parties will keep confidential between themselves all discussions, to 
the extent pennitted by law, and (b) unless otherwise mutually decided in writing prior thereto, 
no party will disclose the substance of these discussions to third parties, except as otherwise 
required by law. However, parties may respond to requests from duly authorized committees of 
the Congress and may, with mutual prior written agreement, issue generalized informational 



statements to third parties. including the public. pertaining to the status of the discussions under 
the foregoing principles. provided that they do not disclose or characterize the parties' respective 
positions. 

Should a request be made of the federal party under the Freedom of Information Act for 
information related to discussions (as defined in these Principles), the federal party will contact 

. the other parties before responding in order to determine whether any of the information 
requested is commercial or financial information which is confidential or privileged subject to 
5 U.S.C. §552 (b) (4). 

To the extent that any other documents. communications, or correspondence between the parties· 
are inconsistent with the rights of the parties as set forth in the. principles contained herein. the 
principles' contained herein shall govern. 
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United States Deparunent of the Interior 

OFnCEOFTHESOUCrrOR 
Washington. D.C. 20240 

April 19, 1996 

william M. Cohen 
Chief, General Litigation Section 
Environment and Natural Resources Division 
.Department of Justice 
601 p.ennsylvania Ave, 
Washington, D.C. 20004 

Dear Bill: 

This relates to our conversation of April 18, regarding t~e 
potential land exchange negotiations between this Department and 
MAXXAH, Inc. and its various subsidiaries. This Department agrees 
with the terms and conditions of the letter, including the 
enclosure, signed by Hr. Hurwitz, which I hand delivered to you 
yesterday. We recommend that you sign the second page of the 
letter on behalf of the Department of Justice. Again, we 
appreciate you and your office taking the time to help us craft the 
terms of the letter and agreement. 

?:1 
David A. Watts 

","" .... 


