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Figure 1. Map showing all six refuges

in the Klamath Basin Refuge Complex,

1990.




KLAMATH BASIN REFUGES - TINTRODUCTION

A historical consideration of the Klamath Basin reveals the origination of
two conflicting interests which promote opposite ideals of land management.
On one hand, there is the farming community with its associated needs of
uniform fields and an ample water supply. On the other hand are the
considerations of wildlife (particularly waterfowl) with its related
dependency upon vegetated marsh habitat. The following historical profile
illustrates the natural setting that the Klamath Basin was in prior to its
"reclamation" for farming, as it portrays the subsequent habitat alteration
which led to the development of the present human-oriented condition of
this area.

The Klamath Basin, in southern Oregon and northern California, at one time
contained approximately 187,000 acres of shallow lakes and expansive
marshes. This region, with its rich soils and abundant food, supported
peak concentrations of over 6 million waterfowl which rested in the Basin
during the spring and fall to gather energy reserves for their migration
along the Pacific Flyway. Additionally, the Klamath Basin provided vital
nesting habitat for waterfowl, and colonial nesting species of pelicans,
cormorants, egrets and herons.

Early settlers were also attracted to these rich lands, and their potential
to grow crops for human use was soon realized. Water was diverted for
agricultural irrigation purposes in 1882, and by 1883 approximately 13,000
acres of farmland were irrigated by means of works constructed by private
landowners. In that year, the newly created U. S. Reclamation Service
(predecessor to today’s Bureau of Reclamation) began investigations which
led to the first withdrawal of land by the Secretary of the Interior for
the development of a federal irrigation project. On May 1, 1905, following
a cession of California’s and Oregon’s water rights to the Federal
government, the Secretary authorized the establishment of the Klamath
Irrigation Project (since renamed the Klamath Reclamation Project), which
directed the eventual irrigation of 235,400 acres. Construction on the
project began in 1906, and the first areas were irrigated under this
program on May 22, 1907. This initial construction effort was supplemented
by the completion of the Clear Lake Storage Dam in California in 1910 and
the Lost River Diversion Dam in Oregon in 1912,

The diversion and subsequent redistribution of this water, which was the
life blood of the Basin's seasonal marshes and lakes, led to a reduction in
waterfowl populations. As the marshlands were dried and converted to
fields for farming, the Basin lost its capacity to support the large
numbers of waterfowl which historically relied on the wetland’s providence.
In defense of the wildlife, the U. S. Department of Biological Survey
(predecessor to the U. S. Fish and Wildlife Service) entered into an
increasingly acrimonious debate with the U. S. Reclamation Service.

As an eventual result of this struggle, a complex of six National Wildlife
Refuges - Clear Lake, Tule Lake, Lower Klamath, Upper Klamath, Klamath
Forest, and Bear Valley - were established to preserve the Basin’s
remaining wildlife values.



Less than 25% of the historic welland acreage of the Basin remains today, and
virtually all of it is included in the refuge system. The refuges are
protected and managed to insuvre future habitat for one of the nation's largest
remaining concentrations of wildlife. With the exception of Bear Valley
Refuge, which is managed as Bald Eagle wintering habitat, the Klamath Basin
Refuges have been established primarily to manage waterfowl., The six refuges
encompass 175,552 acres of various habitat types: extensive marshes, open
water, grassy meadows, sagebiush and juniper uplands, coniferous forests,
agricultural lands, rocky slopes aud cliffs. This variety supports a
tremendous diversity of resident and migratory wildlife., A total of 411
species of wildlife have been observed or are considered present on the
refuges. FEach refuge within the complex has a unique complement of wildlife
dependent upon its own composition of the various habitat types.

Lower Klamath Refuge, established by President Roosevelt in 1908, was our
nation's first waterfowl refuge. The 53,598 acre refuge is a varied mix of
shallow marshes, open water, grassy uplands and croplands that are used by
waterfowl and colonial birds.

Clear Lake Refuge, established in 1911, is Lhe primary source of water for the
agricultural program of the eastern half of the Klamath Basin, with water
levels regulated by the Bureau of Reclamation., Tts 33,440 acres consist of
20,000 acres of water surivounded by upland habitat of bunchgrass, low
sagebrush, and junipeyr, Small islands in the lake provide nesting sites for
pelicans, covmoirants, aud othev colonial birds,

Established in 1928, the Tnle Lake National Wildlife Refuge encompasses 39,116
acres of mostly open water and cioplands, Approximately 15,000 acres are
leased by farmers under a program administered hy the Bureau of Reclamation.
Refuge personnel or permittees tavm another 1,700 acres of cereal grain and
alfalfa. These crops, logethey with Lhe waste grain and potatoes from the
lease program, provide a major Jood source {or migrating and wintering
waterfowl,

Upper Klamath Refuge is a 14,376 acre refuge consisting entirely of marsh and
open water, and is accessible onlv by hoat, Established in 1928, the marsh
provides excellent nesting and hyood-rearing habitat for waterfowl and
colonial birds such as pelicans, egrets and herons.

Klamath Forest Refuge was eatablished in 1958 when the majority of its 37,616
acres was purchased from the Klamath Indians with Duck Stamp funds. The large
natural marsh that makes up the wajority of the refuge is an important nesting
and migration area for waterfowl., The meadowlands around the marsh are
attractive feeding areas foy caudhill cranes, shorebirds, waterfowl and
raptors. The pine forest adjacent to the meadows supports a diversity of
species not found on most of Lhe olher Basin refuges, A large addition was
made to the Refuge in 1987, when the Nichol and Horton ranches were purchased,

Bear Valley Refuge was established in 1978 to protect a major winter night
roost site for bald eagles. An ongoing acquisition/easement program will
eventually protect a total of 4,200 acres. The refuge is one of five eagle
roosts in the Basin, and consists of large stands of old growth timber which
protect the birds at night from the barsh winter weather.
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Figure 2. Acreages for the six refuges within the Klamath Basin Refuge Complex:
Tule Lake, Lower Klamath, Upper Klamath, Klamath Marsh, Clear Lake,
and Bear Valley, 1990.
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Figure 3. Acreage by refuge, Klamath Basin Refuges, 1990.
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TL-90-01 General view of Tule lake Refuge from Sheepy Ridge,
showing its intensive agricultural program.
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TULE LAKE NWR - INTRODUCTION

The Tule Lake National Wildlife Refuge is located in extreme northern
California in Modoc and Siskiyou Counties, approximately six miles west of
the town of Tulelake. Created by Executive Order Number 4975 dated October
4, 1928, and amended by two subsequent Executive Orders (Number 5945 dated
November 4, 1928, and Number 7341 dated April 10, 1936), the refuge was
superimposed on lands ceded to the United States for reclamation purposes
by the State of California as part of the Modoc Unit of the Klamath
Reclamation Project.

The geologic processes al work throughout the history of the region are
evident in the sparsely-timbered hills, uplifts, and cinder cones which
surround the refuge. Other significant geologic, historic, and
archaeological features are preserved in the National Park Service's Lava
Beds National Monument, located divectly south of the refuge.

Prior to 1977, these lands were jointly administered by the Fish and
Wildlife Service and the Bureau of Reclamation under Agreements dated
January 8, 1942, and June 28, 1946, Au that time, pursuant to Public Law
94-223 (the National Wildlife Reluge System Administration Act Amendment of
1976) and Public law 88-56/7 (Kuchel Act of 1964), the Service and the
Bureau negotiated a new managemenl agreement for lands in refuge status
which overlay Bureau withdrawn lands in the Klamath Reclamation Pro ject.
Under the agreement signed on August 2, 1977, the Service assumed
administration of all grazing and haying, and now issues these leases
rather than the Bureau. The Burean continues to administer the leasing of
agricultural croplands and the Service directs all public use and wildlife
management programs. The Tulelake Irrigation District, under contract with
the Bureau, is responsible for maintenance of dikes and roads, and for,
water management. The Service is responsible for providing habitat for
migrating and wintering waterfowl. The management of land and water units
for this purpose is subject to contracts with the Bureau and the District
for control and disposition of irrigation waters.

Most of the Tule Lake Refuge is comprised of lands reclaimed from under the
waters of historic Tule Lake. Of the Refuge’s total 39,116 acres,
approximately 17,203 acres are irrigated croplands, 13,535 acres are water
and marsh and 8,378 acres are uplands.

The 1,291 acre Peninsula Unit was added to the Refuge on February 20, 1980.
Originally, it was a part of the lands withdrawn by the Bureau of 1905.
They filed a relinquishment of withdrawal on October 14, 197/, after
determining it was excess to their needs. The Service filed a withdrawal
application on the same day because of the unit'’s importance as a raptor
nesting and use area, and its abundant archaeological and geological
history. A publicr land order was eventually signed transferring it to the
Service.



A. HIGHLIGHTS

The Refuge staff reviewed 4 parcels of land as part of expanding Farm Bill
responsibilities (see Section C-2).

The Refuge again cooperated in cackling Canada goose and snow goose collar
reading projects to help gain additional knowledge of population dynamics

throughout the flyway (see Section D-5).

The second comprehensive wellness exam was completed as a follow up to the
wellness program initiated in 1989 (see Section E-6).

John Matthews retired after 30 years of service (see Section E-8).

A significant archaeological find was made on Sheepy Ridge (see Sections D-
4 and 5).

Contaminant issues were prevalent in 1990 (see Sections D-5 and F-10).

Fire Management Officer, Jay Parks, came on board in July, 1990,
transferring from BLM (see Section E-1).

Below normal moisture in the latter part of the year is expected to affect
water resources for the coming year (see Section B).

Botulism losses were moderate and avian cholera losses were mild for 1990
(see Section G-17).

B. CLIMATIC CONDITIONS

Tule Lake Refuge is located at an elevation of about 4,000 feet, with
climate characterized by wide seasonal and daily temperature ranges. In
general, winters are cold, while summers are moderate and dry. Most
precipitation falls during winter months. Cold weather is possible any
time - frost and snow have been recorded in nearly all months. Moderately
heavy winds are common February through early May.

Overall, the conditions for 1990 were colder, with above average annual
precipitation and snowfall. Spring habitat conditions on the Refuge were
normal with vernal wetlands in the local area recharged from snow runoff to
near normal levels. However, during November and December we experienced
above average temperatures and below normal moisture. This lack of
moisture during this period may be a critical concern for the 1991 water
supply. ,

The climatological data summarized in Table | was collected at Tulelake
Irrigation District weather station, a distance of 6 miles from the Refuge
Headquarters. ’




TABLE 1. Climatological Data, Tule lLake Refuge, 1990.

Mthly Dep Dep

Max Min Mean 5-Yr Precip 5-Yr Snow 5-Yr
Month Temp Temp Temp  Avg (In) Avg (In) Avg
January 50 2 29 4+ 2 2,16 +1.13 9.75
February 58 - 28 - 4 0.49 -0.35 7.50
March 67 4 39 0 1.59 +1.49 7.00
April 77 21 48 4 L 0.54  +0.10 - N
May 83 23 47 -5 1.66 +0.73 - 0
June 88 28 55 -6 0.80 +0.31 =
July 91 31 63 -1 0153 -0.16 - D
August 93 32 60 -3 0.87 +0.6/ - A
September 88 30 55 + 1 0.31 +0.63 - T
October 76 15 61 -5 0.46 +0.05 - A
November 69 15 36 + 1 0.71 -0.58 0.50
December 59 -6 23 6 0.53 -0.12 .25
Summary 93 -16 44 - 4 10.25 +1.64 26.00
TID Information on Snowfall: 1985 986 1987 1988 1989 TOTAL
(inches) 23.75 4.50 0 20,75 3L./5 21.00 101.75
Average 20.35

C. 1.AND ACQUISTITTONS

2. Easements

Refuge staff made on-site reviews and "move the dirt" money plans on
four parcels of land in Siskiyou County in 1990. The reviews
involved conservation easements on FullA toreclosures and funding to
complement the Conservation Reserve Program as part of the Food
Securities Act of 1985.




Wetland restoration projects were funded for all four of these
parcels in 1990. The proposed Fish and Wildlife total cost share
amount was $26,946.00 for approximately 1,415 acres of restored
seasonal wetlands and adjacent waterfowl nesting habitat. TIn
addition to these funds, the Reftuge received money to complete the
following projects which had been initiated in 1989:

1. Circle 5 Ranch S 10,300 CMP structures, water
control survey
2. Sheller property 6,000 Fence material, spray

Again the emphasis on Farm Bill projects resulted in a noticeable
increase of staff time required to administer the program.
Approximately ten staff days were devoted to these activities in
1990.

D. PLANNING

Management Plan

The wildfire dispatch plan was updated and submitted to the Regional
Fire Management Coordinator. Copies were provided to local fire
districts that respond to fires adjacent to or on the Refuge.

An annual work plan for the Refuge was prepared and submitted to the
Regional Office. A
A habitat planning tour of Tule Lake Refuge was organized for key
refuge staff. An amnual habitat plan and synopsis of planned land
use were subsequently prepared and used throughout the year.
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Public Participation

The Refuge staff was actively involved in public participation
programs in 1990. We continually tried to provide information to,
and solicit input from our Refuge users through public meetings, news
releases, refuge tours, and other avenues. A listing of these
efforts follows:

= Post-hunt staff meeting to discuss public
issues/problems/concerns (Jan)

- Public meeting in Klamath Falls re: public use programs -
primarily hunting (Feb)

- Hunt meeting at Mt. Shasta Rod & Gun Club

- Sent out response to public meeting topics issued to public (Mar)

- Federal Register submissions for publication/comment

- Public contacts for Bear Valley prescribed burn - newspaper,
door-to-door (Apr)

- Open Audubon meeting to discuss Bear Valley prescribed fire
activities

- Established Refuge newsletter with wide circulation (Aug)

- Pre-hunt staff meeting (Sep)

- Television newsclips broadcast nationally (NBC) and/or statewide

(4)

- Prepared and cirvculated Klamath Forest Habitat Plan/responded to
comments

- Visitor Center contacts (11,500)

- Local historical tour with Ron Hellman Y

- Tulelake Butte Valley TFair - 5,000 personal contacts, 50,000
viewers (Sep)

- Sought recommendations from Oregon Waterfowlers Assoc. re:
changes to Upper Klamath hunt boundary

- Bald Eagle Conference chaired by Refuge personnel (Feb)

- Public tour of Lower Klamath habitat management activites (May)

- Three staff members served as presidents of local service clubs

Other:

- Response to phone calls 8,000 (3,700 hunting-related)

- Response to lelters 7,550 (5,400 hunting-related)

B Daily staff contacts 17,000 (during hunting season)
w/individual hunters

- Local fair contacts 5,000

- Various meetings/progurams 50

We have scheduled additional efforts toward increasing public
awareness and participation in ouwr management programs for 1991,
These activities will involve [ive of the six refuges in the complex.
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Compliance with Environmental and Cultural Resource Mandates

A review of pesticide application practices on BOR lease lands and
Refuge lands was made in 1990. The Siskiyou County Agricultural
Commissioner reviewed and approved all pesticide use proposals for
the Refuge. The Refuge reviewed all BOR applications for restricted
chemical use, and we received summaries of all BOR pesticide
applications on Refuge lands.

A Federal Antiquities Permit (90-KLB-R1-002) and a Special Use Permit
for access were issued to Dr. John M. Beeton of University of
California, Davis, to resurvey and investigate certain rockshelter
cave sites along Sheepy Ridge. The research was focused on ancient
human occupation of lakeshores. A sample of burned wood from a small
hearth associated with a few bits of chipped stone and some fish bone
has been dated to 11,450 years before present, with an error of plus-
minus 340 years. This is quite a significant date, and is somewhat
older than the archaeologists expected. Although this is only a
single date, it stands as good preliminary evidence for early
occupation of the shores of Tule Lake. Because this finding is among
the older dates in the Americas, it is expected to generate
considerable excitement in the archaeological community, and possibly
beyond. Dr. Beeton anticipates announcing the date soon in an
archaeological journal, and following that, will put out the word
more widely to the media.

An effort to renew a blanket ACE 404 Permit for maintenance “
activities on Tule lLake and Lower Klamath Refuges was initiated in
February, 1989, and continued through 1990 with no progress toward
getting a permit. Our previous blanket permit expired in November,
1989. Administration of these permits is much too long. To date it
has been 2 years since a request for renewal was initiated.

Research and Investigation

WHITE-FRONTED GOOSE STUDY - With the completion of the field work in
the spring of 1990, a computer gimulation model, REFMOD, was
developed by Robert Frederick, William Clark (both of lowa State
University), and John Takekawa (Northern Prairie Wildlife Research
Center). The model can be used to address the question of how
currenlt management of refuges and agricultural practices may affect
the goose populations and what changes might benefit the populations.
An abstract of a paper written by the biologists follows, to give an
idea of therkinds of information REFMOD can provide:




APPLICATION O A COMPUTER SIMULATION MODEL
TO MIGRATING WHITTLE-FRONTED GEESE
IN THE KLAMATH BASITN

Robert B. Fredericl, lowa Cooperative Fish and Wildlife Research
Unit, Iowa State University, Ames, TA 50011.

William R. Clark, Department of Animal Lcology, lowa State
University, Ames, 1A 50011.

John Y. Takekawa, U. S. Fish and Wildlife Service, Northern Prairie
Wildlife Research Center, 6924 Tremont Road, Dixon, CA 95620,

Abstract: A computer simulation model, REFMOD, was applied to white-
fronted geese (Anser albifrons) in the Klamath Basin, northern
California, to investigate Lhe importance of food availability and
hunting disturbance to migrating and wintering populations. The
model validly described distances moved by geese from their Tule Lake
Refuge roosting site (core) to feeding sites within the surrounding
Klamath Basin arena, and exhibited a capability to simulate observed
behavior, including time spent feeding and habitat use. Based on 25
stochastic simulations with input parameters set at control levels,
white-fronted goose population dynamics were validly simulated over
the fall and early-winter season (P>0.8). When food was removed from
within the Tule Lake Refuge boundaries, simulated geese had to fly
farther (P<0.0001) to find food, hastening emigration and resulting
in a decline (P<0.05) in use of the Klamath Basin by geese. Although
barley is normally abundant within the basin and is extensively used
by geese, simulated elimination of barley within the arena did not
cause a reduction in goose numbers (P>0.05). The elimination did
cause an increase in the distance traveled to feed (P<0.05), but the
availability of other foods within the basin (e.g. potatoes) was
evidently sufficient to support the population. The elimination of
hunting within the Klamath Basin and the related decrease in
disturbance of feeding birds had little effect (P>0.05) in reducing
the distance traveled to feed or in increasing goose numbers over the
season. REFMOD can easily be used to evaluate the effects of other
scenarios related to hunting regiuwes and food distribution and
availability.

SNOW GOOSE BANDING/OBSERVATION PROJECT - The Klamath Basin Refuges
continued as a cooperator in the International Snow Goose Neckbanding
Project, monitoring neckbanded bhivrds as they migrate through the
basin. A total of 339 individual collars were sighted in the spring,
while only 66 individual collars were recorded in the fall. The few
collars observed in the fall were due to the low number of snow geese
staging in the Klamath Basin this fall. The snow geese that did stop
only stayed a short time, and then migrated south to the Sacramento
Valley.




CACKLING CANADA GOOSE NECKCOLILAR PROJECT - In accordance with the
Office of Migratory Bird Management, neckcollars of cackling Canada
geese were recorded in the Klamath Basin during the periods of
October 15 - November 15, January 15 - February 15, and April 1 - 30.
One biologist worked fulltime on this project, observing neckcollars

trom behind a spotting scope. Supplemental to the neckcollar
recordings were characterizations of flock size and habitat use. The

ratio of marked to unmarked geese was also estimated.

A grand total of 1,272 collar recordings were made this fall. Many
repeat sightings of individual collars are included in the number; a
total of 350 unique collars were observed.

In the fall, cacklers primarily feed on sprouting winter wheat or
alfalfa on Tule Lake Refuge. This year was the exception rather than
the rule. The majority of the time the cacklers mixed with other
geese and fed on cereal grains and occasionally potatoes. This made
collar reading a challenge, with the cacklers’ heads just poking
above the grain stubble and hiding behind the larger geese.

During the mid-winter reading period (January 15 - February 15) very
few collars were seen in the Basin, and the collar reader spent a
week at Sacramento Refuge Complex assisting with their collar reading
effort. A total of 49 collar sightings were reported, but only 6
were unique individuals.

Most of the collar reading effort during the April period centered
around Klamath Wildlife Area and the surrounding pasture lands gear
Klamath Falls. Some collars were observed at Tule lLake and Lower
Klamath as well, but the ma jority of the sightings were made in the
Klamath River/Tingley Lakes area. A total of 90 unique collars were
recorded during this period.

ARCHAEOLOGICAL STUDY - Dr. John M. Beaton of the University of
California, Davis, Department of Anthropology has been conducting
surveys and test excavations al archaeological sites SIS 217, SIS
218, and SIS 108 on Tule Lake Refuge. Initial work began in 1989,
and continued in 1990. 1In October of 1990, Dr. Beaton received the
first radiocarbon date for human occupation of the archaeological
sites. Dr. Beaton wrote, "A sample of burned wood, from a small
hearth associated with a few bits of chipped stone and some fish
bone, has been dated to 11,450 years before present, with an error
factor of plus-minus 340 years. Although this is only a single date,
it stands as good preliminary evidence for very early occupation of
the shores of Tule Lake." Dr. Beaton also said that this is among
the older dates in the Americas, and is quite a significant date. We
are anticipating this study to continue in the summer of 1991.



PESTICIDE STUDY - Charles J. Henney of Patuxent Wildlife Research
Center in Corvallis, Oregon, produced the following evaluation:

An Evaluation of the Effects on Upland Wildlife Species From
Pesticides Applied to Crops on the Klamath
Wildlife Refuges - A Preliminary Report - 1990

Introduction - General concern about the effects on wildlife of
pesticides applied to crops on the Klamath Basin National Wildlife
Refuges has been voiced over the last several years. Pesticides used
on the refuge include some of the more toxic organophosphorus
compounds including two (methamidophos and dimethoate) that were
recently implicated in the deaths of sage grouse (Centrocerus
urophasianus) in southeastern Idaho (Blus et. al. 1989). Some
knowledge of the pesticides used on the refuge, cowmbined with the
tremendous decline in ring-necked pheasants (Phasianus colchicus) in
the Klamath Basin (including the refuges), resulted in a feasibility
study in 1990 to determine the best approach to evaluate pesticide
wildlife interactions in the uplands.

The Department of the Interior "Task Group on Irrigation Drainage"
designated the Klamath Basin as one of its sites for detailed
studies. Although trace elements have been the most concern at other
irrigation drainage projects, pesticides entering the marshes from
nearby fields in the Klamath Basin may be sources for serious
wildlife problems in the basin. This preliminary work was initiated
in the spring of 1990 and was limited to upland bird species.

Study Area - The main portion of the study area is located at Tule
Lake NWR, California, and includes about 17,400 acres of refuge lands
involved in agricultural leases by Bureau of Reclamation. Crops
grown on these lands in 1990 included: potatoes (16.5%), onions
(3.1%), hay (2.0%), grain (67.9%), and Fish and Wildlife agricultural
lands (10.5%). Control areas used during the investigation were
Lower Klamath NWR, CGlear lLake NUR, and Bear Valley NWR.

Results - Spray season -- spray activities were monitored throughout
the field season. Alwost all pesticides were applied by aircraft.
Applications of herbicides and some fungicides began during the last
week of June and continued to the second week of July.
Organophosphorus insecticide applications began on 12 July and
continued to the third week of August. Sprays were applied from 6:00
AM to about”"1:00 PM. Afternoon breezes dictated the curtailment of
daily spray operations. Methamidophos (for potatoes) is applied
firstc in the morning, followed by applications of parathion and
disulfoton to grain or onions (usually after 11:00 AM). The carrier
used for these insecticides was walter; however, applications of
micro-nutrients or fungicides could have been mixed with the
insecticides to limit costs.



Fields sprayed with 0OPs werec not entered until 48 hours after

| application. Searches were made to located dead or moribund birds

{ along field edges and daily activity areas outside of fields. Bird
collections in sprayed areas were done at 2, 5, and 10 days post
spray. The bird species collected depended upon use patterns in the
ag lands. Species sampled in 1990 included Ring-necked pheasants
(Phasianus colchicus), Brown-headed cowbirds (Molothrus ater), Red-
winged blackbirds (Agelaius phoeniceus), Brewer’s blackbirds
(Euphagus cyanocephalus), Yellow-headed blackbirds (Xanthocephalus),
Savannah sparrows (Passerulus sandwichensis), and Song sparrows
(Melospiza melodia). Attempts were made to collect at least 5 birds
of each species for each collection period. A list of birds
collected is shown below:

No. Birds Collected

Species 0 Day 2 Day 5 Day 10 Day Control
Ring-necked pheasants 1 2 2 2 8
Brown-headed cowbird 0 0 3 0 1
Red-winged blackbird 0 0 1 5 5
Brewer’'s blackbird 0 0 1 5 5
Yellow-headed blackbird 0 0 1 5 5
Savannah sparrow 0 6 7 6 5
Song sparrow 0 7 6 5 5
Totals 1 15 20 27 34

Raptors - Kestrel boxes erected in March were visited in late May and
followed through the nesting season. Eight of 13 control boxes were
occupied by kestrels, with 6 of 8 boxes fledging young (24 young
fledged). Two of the control boxes were depredated. Kestrels did
not nest in any of the 14 boxes placed in the ag lands. Also,
kestrel young fledged before OP sprays were applied, therefore, they
will not be used in the detailed study.

Other raptor species fledged well before OP insecticide applications,
and could not be used to determine nesting success in relation to
insecticide exposure. However, raptors associated with ag lands may
be trapped and bled to monitor cholinesterase activity.

A young Great Horned Owl was found on 7 August between a potato field
and a wheat field that were sprayed 5 days earlier with methamidophos
(potatoes) dnd parathion (wheat). The bird was weak and wet from
being on the ground. 1t was in good flesh and had no apparent
injuries. A blood sample was taken and the bird collected. The
young owl may have been exposed to OPs.
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Pheasants - During the field season, daily observations were made of
pheasants using the ag lands. The birds were found throughout the
study area. Pheasants spend a considerable amount of time in potato

fields foraging, but they roost in the grain fields. Many times
pheasants were sprayed with both methamidophos and parathion. No
mortalities were found, but the vegetative cover was such that
mortalities would be almost impossible to find. Next year, 40
pheasant hens will be radioed Lo determine if OP insecticides are
affecting the pheasant population.

Other Birds - Several other bird species associated with ag lands
were monitored Lo determine habitat use and time spent in the various
crops. Three species of blackbirds (Brewer's, Red-winged, and
Yellow-headed) and the Brown-headed cowbird used the grain and potato
crops for foraging. During spray applications, blackbirds and
cowbirds would leave, but would return soon after the application.
These birds tended to stay in one crop for up to an hour, then fly to
another field and forage there. They would move back and forth
between potato and grain fields. Therefore, these bird species could
be exposed to several OPs following spray applications in several
fields.

The Savannah sparrow set up nesting territories within the potato
fields. Adult males perched on sprinkler heads to defend their
territories. They fed in grain and potato fields and in the edges
along fields and dike systems. Song sparrows nested in the riparian
zones of the ditches, but fed in the same places as the Savannah,
sSparrows.

Blackbirds, cowbirds, and sparrows were collected because of their
potential exposure to pesticides. No other bird species were found
in adequate numbers in the ag lands. No dead birds were found during
the study, but the dense vegetative cover made it impossible to
search for dead birds.

The 97 birds collected will be assayed for cholinesterase activity in
the near future. This will provide additional information on degree
of pesticide exposure.

Literature Cited - Blus, L. J. et. al. 1989. Fffects of
organophosphorus insecticides on sage grouse in southeastern Idaho.
J. Wildl. Manage. 53:1139-1146.

CONTAMINANT» STUDY - ‘The Fish and Wildlife Service and U. S.
Geological Survey initiated a project to study the effects of
organophosphorus compounds on sediments and drainwater at Tule lake.
The study is a continunation of a similar study conducted the last 3
years on inorganic compounds in drainwater and sediments.



E. ADMINISTRATION

TL-90-02 Back Row: 2, 25, 20, 3, 23, 22 AJS 3/91

»

Middle Row: 5, 14, 9, 10, 16

3

F'ront Row: 21, 17, 1b, 4, 18, 19

Personnel
1. Roger D. Johnson GM-14 PFT Project Leader
2. Gary A. Hagedorn GS-12 PET Deputy Project Leader
3. Ronald S. Cole GS-9 Pt Refuge Manager
EOb: 7/31/90 - K Marsh
4. Akimi J. Shono GS-7 PEFT Refuge Operations Spec.
5. Jayson R. Parks GS-11 PET Wildlife Biologist - FMO
i EOD: 7/29/90 trom BLM
6. James L. Hainline GS-11 PFT Wildlife Biologist
7. David M. Mauser GS-7 PFT Coop Ed Student Trainee
(Wildlife Biology)
8. William C. Kent GS-11 PET Outdoor Rec. Planner
9. Patricia A. Durham GS-7/ PFT Admin. Support Assistant

10. Vicki W. Verley GS-4 PFT Office Automation Clerk
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12,

13.

14.
15.
16
17.

18.
19.
20.
215
22.
23.
24 .

25.

Michael H. Phillips
Craig K. Emery
Michael W. Parker
Marsha L. Schreiner
Lowell D. Green
Lawrence F. Bigoni
Henry A. Ebinger
Roger H. Nelson
Bill E. Sellers
David E. Thomas
Rodney G. McCollam
A. Dean Barker
Ronald M. Hellman
John F. Matthews

Cecil C. Moore

Aaron D. Drew
David P. Deemer
Mark A. Lowrie

Pamela C. Thomas

GS-11

GS-5

GS-5

GS-4
WS-9
WG-10
WG-10

WG-10
WG-10
WG-8
WG-8
WG-7
WG-10
WG-10

WG-6

PFT

TFT

TFT

TFT
PFT
PFT
PFT

PFT
PFT
PFT
INT
PFT
PFT
PFT

TFT

1990 Fire Crew

GS-5

GS-4

GS-4

GS-3

TFT

TFT

TEFT

TFT
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Fire Mgmt. Officer (RO)
Transferred Boise 6/90
Biological Technician
Term: 5/4/90

Wildlife Biologist

EOD: 5/6/90
Interpretive Specialist
Eng. Equip. Opr. Foreman
Eng. Equip. Operator
Eng. Equip. Operator
Resigned 7/14/90

Eng. Equip. Operator
Eng. Equip. Operator
Eng. Equip. Operator
Eng. Equip. Operator
Maintenance Worker
Automotive Worker
Automotive Mechanic
Retired 11/30/90
Tractor Operator

EOD: 3/25/90 TERM:11,/17/90

Range Technician

EOD: 5/20,/90 RES: 8/31/90
Range Technician

EOD: 6/3/90 TERM: 10/6/90
Range Technician

EOD: 6/3/90 TERM: 10/6/90
Range Aid

EOD: 6/3/90 RES: 8,/21,/90
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Other Manpower Programs

TL-90-03 Fire crew mopping up wildfire at AJS 7/90
Oklahoma Flats (off-refuge).

The Refuge fire crew completed many maintenance projects this year,
in addition to their fire-related duties. Major work accomplishments
included:

- Posted a portion of Bear Valley boundary and replaced faded
boundary signs on Tule Lake and Lower Klamath Refuges.

- Installed underground sprinkler system at south headquarters
house.

- Cleaned CCC Camp buildings.

- Replaced fence on Lower Klamath Unit 1.

- Moved duck hospital cages to Lower Klamath Refuge.

- Maintained headquarters landscaping.

- Weekly trash hauling.

= Brushed out Bear Valley access routes.

- Cleared” weeds around tour route signs.

- Disease surveillance and pickup.

- Duck banding.

- Washed/waxed all vehicles.

- Cleaned/swept all buildings.

- Picked up litter on Tule Lake, Lower Klamath, and Stateline
Highway.



\
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4. Volunteer Program

The year provided excellent opportunities for the volunteer program.
Twelve volunteers contributed 1,148 hours, assisting us in meeting
our objectives. A list of volunteers, projects, and donated time

follows:
Name Project Total Hours
Joe & Geri Sloss Upper Klamath maintenance/ 520
visitor contact
Mark Lowrie Hunter checkstation, CL plant surveys, 350
organize map file, disease pickup,
fire equipment maintenance
Dave Deemer Fire equipment maintenance 70
N CA DU chapters Assist w/disease pickup 40
Mary Paetzel KF plant survey 200
Dean Baker Photo blind construction/ 48
rehabilitation
Greg Hagedorn Disease pickup 20
Howard West Photo blind rehabilitation 8
5. Funding

Following is a summary of funding over the past five years for the
Klamath Basin complex (funds x 1000). Funding is presently
inadequate to maintain programs and staffing, especially with new
staffed refuge at Klamath Marsh.

TABLE 2. Funding by Subactivity, Klamath Basin Refuges, 1990.

MB 0&M Exp Sales
Fiscal Year (1230) (1260) (6860) Total
87 Funding 4.0 998 .5% 2.0 1004.5
88 Funding 2.0 880.3% 8.0 890.3
89 Funding 5.0 897 . 7% 8.0 910.7
90 Funding 12.0 971.5%** 13.0 996.5
(a) (b)
91 Funding 0 1078.0 13.0 1091.0
(c) (d)
*24.0 of fire money included (a) 60.0 of new refuge funding
*%25.0 of fire money included (b) 12.5 MMS deficiency projects
*%%39 .0 of fire money included (c). 46.0 new refuge funding - 1261

(d) 65.0 MMS deficiency projects - 1262
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Safety

Monthly staff and safety meetings were held during the year along
with weekly "tailgate sessions" each Monday morning. Topics of the
safety meetings included physical fitness, wellness exam, handling
wildlife/wildlife diseases, CPR/first aid, tractor/heavy equipment
safety, defensive driving, firve drill/fire extinguisher use/fire
equipment check/fire engine use, airboat/ATV/canoe safety, heat
stroke/exhaustion, hearing safely tests, and winter driving.

G. Hagedorn, R. Hellman, 1. Bigoni, and A. Shono served on the Safety
Committee for the year. The Coumittee continued to meet on a
quarterly basis. A Refuge-wide safety inspection of all buildings
and facilities was conducted in July. Most deficiencies were
corrected by the end of the year, with Final corrections projected to
be completed by February, 1991.

There were five minor no-time-lost accidents during 1990. Following
is a brief account of the accidents:

1. Employee jumped across ditch and strained his back.

2. Employee got dirt in eye, which caused an infection.

3. Employee injured finger on ladder.

4. While dumping on top of fill, the bank gave way, causing dump
truck to tip on its side. No injuries; minor property damage.

5. Employee aggravated knee injury while operating dragline.

Klamath Basin is a regional site for heavy equipment training and
certification. TForeman Dale Green is a certified instructor. There
was one dragline training course here at Klamath Basin in September
and Dale traveled to Merrit lIsland, Florida, in June to give the 18-
Wheeler Instructor Training Course.

All fire extinguishers were checked and recharged during December.

The Refuge continued to participate in an Interagency Safety
Coordination Committee with local offices of Forest Service, Bureau
of Reclamation, Bureau ot Land Management, Soil Conservation Service,
Bureau of Indian Affairs, and National Park Service. The committee
has been very helpful by coumbining training needs, thereby reducing
costs, and by providing a forum of ideas on safety equipment,
wellness screening, training, hazardous materials, etc.
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TL-90-04 Biologist Hainline demonstrating his GAH 2/90 %
high flexibility at this year's
wellness exam.

The Refuge initiated a wellness program in 1989, and we followed up
this year with the same comprehensive wellness screening exam to note
any improvements. The exam included assessments of blood chemistry
profile, fitness, stress, pulmonary function, lung capacity,
cholesterol screening, nutrition, body composition, flexibility,
strength, coronary risk, hearing screening, and general health risks.
The cost of this thorough exam was $82.00 per employee. The Refuge
received a corporate report giving total staff results and
recommendations. Overall, some improvements were made from the
previous year's results.

As part of vthe wellness program, we continued to offer a "fitness
program contract." for those employees who desired to participate.
Basically, an employee was allowed up to 1 1/2 hours per week of
release time from the job when combined with personal time for
specified physical fitness activities. This program was used by 2 of
our employees.
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Technical Assistance

Refuge personnel provide technical assistance as requested. Actual
assistance provided included written information by mail, telephone
discussion of problems, and on-site inspections. All assistance
provided in 1990 was informal consultation.

Other

Training for a refuge with a large staff can be a major item of
expenditure. Training costs in 1990 were $2,390.60, and included the
following classes:

Procurement Refresher Patricia Durham
Preprinted Forms/Software
12/10 - 12/14

Procurement/Coop Agreement Gary Hagedorn, Ron Cole, Jay Parks
(Refresher)
12710 - 12/14

Aviation Safety Gary Hagedorn, Roger Johnson,
11/8 Jay Parks, Jim Hainline,
Mike Parker
Basic Law Enforcement Ron Cole
1/5 - 3/21

Public Involvement Workshop Ron Cole, Gary Hagedorn, Bill Kent
6/25 - 6/26

Lotus 1-2-3 Patricia Durham, Akimi Shono,

1/24 - 1/26 Gary Hagedorn, Bill Kent,
Vicki Verley, Mike Phillips

Drug Awareness Dale Green, Gary Hagedorn,

7/26 Roger Johnson

Winter Driving Skills Akimi Shono, Marsha Schreiner

1/18 - 1/19

Basic Refuge Academy Akimi Shono

4/30 - 5/18

Word Perfect 5.0 Vicki Verley

120 hr. corresp. course

Int. Fire Behavior S-390 ~Akimi Shono

9/10 - 9/13




Fire Effects
1/9 - 1/12

Smoke Management
4/10

Chainsaw Training S-212
6/13 - 6/14

Basic Firefighting
S-130, S-190
6/11 - 6/15

CPR Refresher
3/29

Standard First Aid
8/23

Public Involvement

5/3

Interpersonal Relationships

4730 - 5/1

Fire Time Recorder

5/31 - 6/1

Law Enforcement Refresher
4/2 - 4/6

3/5 - 3/9

Semi-auto Pistol
12/17 :

R-Base Training

4720
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Akimi Shono

Akimi Shono

Akimi Shono, Aaron Drew, Mark Lowrie,
David Deemer

Pam Thomas

Akimi Shono, Gary Hagedorn,

David Deemer, Mark Lowrie, Pam Thomas,
Larry Bigoni, Dean Barker,

Hank Ebinger, Dale Green, Bill Kent,
Roger Nelson, Bill Sellers,

Dave Thomas, Aaron Drew

Akimi Shono, Ron Hellman,

Larry Bigoni, John Matthews,

Dale Green, Dean Barker,

Cecil Moore, Roger Nelson,

Bill Sellers, Jay Parks, Mike Parker,
Vicki Verley, Mark Lowrie,

David Deemer, Roger Johnson

Akimi Shono

Akimi Shono

Vicki Verley

Hank Ebinger, Bill Kent, Bill Sellers,
Dale Green, Roger Johnson,

Roger Nelson, Gary Hagedorn,

Larry Bigoni

Bill Kent

Patricia Durham
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Administrative Workshop Patricia Durham, Vicki Verley
4/17 - 4/19

Self Esteem/Stress Patricia Durham, Vicki Verley
4/17

John Matthews was presented a pin and certificate in recognition of
30 years with the Service. John retired on November 30, 1990, after
serving with the U. S. Fish and Wildlife Service for a total of 30
years; the last ten years as an automotive mechanic. He served with
the USFWS for twelve years before enlisting for four years each in
the U. S. Navy and the U. S. Air Force. In 1968, he rejoined the
USFWS, stationed at Umatilla Refuge where he served until his
reassignment to Klamath Basin Refuges in 1980. He and his wife,
Shirley, will continue to live the good life in Klamath Falls,
Oregon.

Roger Johnson served as an instructor at the Basic Refuge Academy,
Bill Kent served as a regional firearms instructor and coordinator of
regional inservice training, and Dale Green served as a regional
heavy equipment instructor in 1990.
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F.  HABITAT MANAGEMENT

General

In 1928, Tule lLake Refuge was superimposed on lands withdrawn by the
Bureau of Reclamation as part of the Klamath Reclamation Project.

The project provides the opportunity for local residents to
competitively bid to farm, hay and graze livestock on parcels of land
owned and developed by the P'ederal Government. [t is the Service's
responsibility to manage land and water units for the benefit of
wvaterfowl, subject to contracts with the Bureau and local irrigation
districts for the control and digposition of irrigation waters.
Today, the Bureau handles the cash lease program on approximately
15,000 acres of irrigated croplands on the refuge. The Service farms
by force account oy through cooperative farming agreements
approximately 2,000 acres of "buffer strips" adjacent to water areas.
The Service paid $52,606 to the Tnlelake Irrigation District for
water delivery in 1990,

Wetlands

The wetlands of Tule Lake Refuge are comprised of about 10,500 acres
of shallow open water with scattered beds of sago pondweed, and 2,500
acres of hardstem bulrush/catlail marsh. The area serves as an
irrigation source and a return flow sump. Water levels are
manipulated by the Tulelake Irrigation District by diverting inflows
and pumping excess. Operating levels are established by agreement
between the Service, the Buveau, and the District to provide winter
drawdown for floodwater storage, to preclude nest flooding in the
spring, and to reduce botulism oulbreaks in the summer.

Siltation in Tule lake has occurred over the years, resulting in
considerable loss of depth. A loss of 14 inches of water column has
been noted since 1959. This loss of capacity (depth) at the present
rate has had sevious impacts on wildlifte use and wellbeing. Some
impacts presently noted include muach less use by diving species of
ducks than was reported in the past. A number of scenarios have been
proposed to address the problem of reduced capacity in the lake.

They include raising the water level, dredging the lake, moving the
lake, and doing nothing at all.

Last year at this time the preturred alternative was to relocate the
lake. This proposal was considered to be too costly and therefore
was scratched. Presently, the “"do nothing at all" proposal is being
accepted, seemingly by defaulu.

As an investigation to the sump relocation project, we have been
flooding three 2-acre plots to determine the response of submergent
aquatic plants to various depths of permanent flooding and to monitor
the vegetative succession and condition over time. We experienced
problems holding water in the ponds because a culvert broke and the
ponds drained until the culvert was fixed. 'The investigation was
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therefore curtailed. Tt should be noted that the sago pondweed
production in all three ponds was similar to the previous year.
Also, since the sump relocation proposal is not being pursued, these
ponds may be turned over to wild rice ponds, or seasonally flooded
marshes.

TL-90-05 The experimental wild rice crop did AJS 9/90
well this year, and was used by a
variety of waterfowl.

In April, the 4d-acre experimental pond was again seeded to wild rice.
We prepared a rough seed bed by disking, fertilized the field with
urea and zinc sulfate, seeded at a rate of 100 pounds per acre,
harrowed the seed in and flooded it with six inches of water. After
the seed germinated, the water was raised to one foot and maintained
at that depth throughout the growing season. In July, the entire
pond was treated with copper sultate to control the growth of
filamentous algae. Zon guns were used to keep the hundreds of
blackbirds out; however, only with limited success. The cost of the
project was $800.00 for the seed and $265.00 for the fertilizer and
copper sulfate. Hopefully, the wild rice will reseed itself next
year and we'll have a productive, self-sufficient wild rice crop. If
all goes well, similar small wild rice plantings may be tried on
other units of Tule Lake and lLower Klamath Refuges.
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4. Croplands

TL-90-06 Burning mature winter wheat fields make LFB 12/90
the grain accessible to waterfowl like b
these cacklers.

The primary objectives of farming on Tule Lake Refuge are to provide
both green browse and grain for waterfowl during fall and spring
migrations and Lo minimize depredation on Bureau of Reclamation

leased lands. Both cooperative larming and force account farming are
used to meel these objectives. Approximately 1,897 acres of these
"huffer strips" adjacent to water aveas were farmed. During 1990,

the force account and cooperative farming programs (Figures 1 and 2)
involved 804 acres of grain (barley and mature winter wheat), 796
acres ot green browse (alfalfa and winter wheat), and 97 acres of
dense nesting cover (tall and intermediate wheatgrass). See Table 3.
All the grain, except for next vear’'s seed, was left for waterfowl
food. A portion of the standing mature winter wheat was burned in
November to make the grain more accessible for waterfowl. The green
browse is particularly important for the cackling Canada goose
populations.
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There were 15,391.2 acres farmed by private individuals under the
Bureau of Reclamation cash lease program as authorized under the
Kuchel Act (Table 4 and figures 3, 4 and 5). These crops are all
harvested, with waste grain and potatoes providing an important
waterfowl food source. Under the 1985 Farm Bill, a few unreported
acres were classified as "wildlife food plots" and were left standing
as part of the set-aside program. Over the years since the program
began, there has been a notable decline in the numbers of acres
signed up under this Federal assistance program.

Total revenue to the Bureau of Reclamation for lease lands on Tule
Lake Refuge was $1,280,490.51 (Table 4). Total revenue for all lease
lands in the complex (Tule Lake and Lower Klamath Refuges) was

$1,670,448.47. Anticipated payout of the reclamation project is year
2006.
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TABLE 3. Refuge Farming Program, Tule lake Refuge, 1990,

Field Acreage Current Use Permittee

A-1 41,11 Mature winter vheat force account

A-1 41.11 Barley force account

A-1 41.11 Barley force account
; B-1W 39.14 Wheatgrass (nesting cover) force account
| B-1E 39.14 Barley force account
: B-4 2928 Barley force account

B-5 51.69 Barley force account

B-6 50.64 Oats force account

B-7 26.42 Wheatgrass (nesting cover) force account

B-2G 46.36 Oats force account

B-2H 46.36 Oats tforce account

B-21 46 .36 Oats force account

B-2J 46.36 Barley force account

B-2K 46,36 Barley force account

B-2L 46.36 Barley force account

B-2M 46 .48 Mature winter wheal force account

B-3N 37.89 Oat-pea hay/winter wheat Wright

B-3S 10.00 Wild rice - subm. aq. plant exp. force account

C-1A 103.25 Mature winter wheat force account

C-1B 103.25 FFallow/winter wheat force account

C-1cC 103.25 Oat-pea hay/winter vheat Wright

C-2A 96.94 Alfalfa (2nd vyear) Wright

C-2B 96.96 Oat-pea hay/winter wheat Hemphill

D-1 104.38 Oat-pea hay/winter wheat Hemphill

D-2 99 .07 Altalfa (3rd year) Hemphill

D-3 109.78 Mature winter wheal force account

D-4 68.57 Mature winter wheat force account

D-5 SiN516 Mature winter wheat force account

D-6A 40.70 Oat-pea hay/winter wheat Ackley

D-6B 41,20 Mature winter wheat force account

D-6C 40.90 Altalta (lst year) Ackley

D-6D 31.60 Nesting cover/quackgiass hay Ackley

D-6L 31.80 Mature winter wheat force account

D-6F 31.70 Altalfa (lst year) Ackley

Force account farming acres 1,213.69

Cooperative farming acres _ 683.41

TOTAL 1,897.10

Crop Type . Acres

Grain (mature winter wheat, barley) 804 .05

Green feed (alfalfa, winter wheat) 796.17

Nesting cover (wheatgrass) 97.16

Oats (nematode control crop) § 189.72

Exper. crops (wild rice, subm. aq.) 10.00
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TABLE 4. Crop Types and Acreage Under the Bureau of Reclamation
Cash Lease Farming Program, Tule Lake Refuge, 1990.

ACRES

Sump 2 Sump 3 Area J Area N Total
Crop Type SW_Sump League Nat Panhandle Pump D Acres
Barley 2099.9 5685.4 154.0 19.0 7958.3
Oats 2034.3 164.8 38.0 0.0 2237.1
Potato 682.1 2345.9 0.0 0.0 3037.0
Alfalfa 368.4 28.9 .0 0.0 397.3
Wheat 97.5 942 .2 .0 0.0 1029.7
Peas 52.8 0.0 .0 0.0 52.8
Onion 0.0 613.5 .0 0.0 613.5
Flooded 35.5 20.0 .0 0.0 55 D
TOTAL ACREAGE 5370.5 9809.7 .0 .0 15391.2
TOTAL REV §$ 325,168. 944,971.99 1,280,490,
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Figure 3. Bureau of Reclamation Lease Land Farming Program,
League of Nations, Tule Lake Refuge, 1990.
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Figure 4 . Bureau of Reclamation Lease Farming Program, Southwest Sump,
Tule | ake Reflge, 1990
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Figure 5 . Bureau of Reclamation Lease Lands Crop Report, Tule Lake
and Lower Klamath Refuges, 1990. Source: USBR




26

5. Grasslands

TL-90-07 Irrigating this section of the DNC allowed GAll 9/90
the wheatgrass to outcompete the weed basia.

Approximately 20 acres were seeded to tall and intermediate
wheatgrass along various dikes of the I'rog Pond. This project was
completed in cooperation with Tulelake Irrigation District and the
Bureau of Reclamation. Locations were along the south side of D1 and
D2, and along the N12C canal .
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Other Habitats

TL-90-08 Bald eagles in Cottonwood trees at RCF 2/77
Hovey Point.

The cottonwood trees at Hovey Point continue to be attractive as a
day roost for bald eagles. During the winter, numbers of up to 70
bald eagles have been seen roosting on these trees. This one acre
area, consisting of approximately 20 cottonwood trees, also provides
habitat to nesting hawks and owls. Despite its habitat value, this
is the only such area on the Refuge. Riparian habitat and day roost
sites are in very limited supply. The recommendations to improve the
quantity and quality of riparian habitat for Lower Klamath Refuge
(described in Lower Klamath Section F-6) would apply to Tule Lake
Refuge as well.




e

28

Haying

TL-90-09 Alfalfa harvest by cooperative farmer. AJS 7/90

Three separate Cooperative Agreements and one Special Use Permit were
issued to local ftarmers to provide green browse for migrating and
wintering waterfowl (refer to Section F-4, Table 3). A total of
383.18 acres of oat-pea hay were planted in the spring and harvested
in August. In exchange for the hay, the Cooperator irrigated, worked
the ground, and seeded the fields to winter wheat in September.

This year 72.6 acres of alfalfa were established under the
cooperative farming program. Harvest of this hay is generally
between July 1 and September 10 of each year, and the Government's
share is distributed evenly throughout the field and consists of new
growth between three and five inches in height by September 10.
Ninety-nine acres ot third year alflalfa were harvested under a
Special Use Permit on tield D-2. Under the conditions of the permit,
harvest is allowed between July 10 and September 10 to insure proper
stubble height by fall migration. The fee charged is on a per acre
basis, and was bid at $44.00 per acre for a period of 5 years, which
ends with the 1992 growing season.
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The green feed received heavy use by cacklers and other waterfowl
during the spring and fall of this year. Fall use by cacklers was

heavier in the green winter wheat than in alfalfa fields.

Fire Management

TL-90-10 Blacklining for a prescribed burn of AJS 12/90
winter wheat.

Approximately 2,685 acres were treated with prescribed fire in
Klamath Basin Refuges, at an estimated cost of $9,672 for fuel,

manpower and planning. Table 5 summarizes the prescribed burning on
the complex.




TABLE 5.
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Prescribed Burning, Klamath Basin Refuges, 1990,

Fuel Model Area Acreage
3 Tule lLake Marsh - southcentral unit 400
1 Tule lLake ag. farm field/nesting cover 1100
9, 11 Bear Valley fuels reduction Unit 5B 50

(poor burn couditions due to drought)
1 Tule Lake grain burns for goose feed 140
1 Lower Klamath ag farm field/debris 145
removal burns
1 Lower Klamath spring burn lFairchild for 850
goose browse B o
TOTAL ACREAGE 2685
TOTAL f BURNS 27

Following is a general accounting of fire fund expenditures in FY90:

HABITAT FIRE MANAGEMENT (1261):

Acct Code

1261-1000

1261-2000

1261-3000

1261-5100

1261-5200
1261-5300

1261-6500

1261-7000

1261-8000

1261-9000

Title Cost Description

Administration 5,913 Clerical support for fire
program and burn planning

Planning 1,616 Burn plan preparation and
coordination

Training L, 745 One person attended "Fire
Effects" training and a
smoke management workshop

Equip. Purchase 0

Equip. Rental 0

Equip. Maintenance 4,466 Repair of burn equipment,
vehicles, pumps; installation
of new equipment

Prescribed Burns 9,672 Persommel, time, fuel, and
equipment time for prescribed
burns

Facilities 7,565 Office costs, utilities, phone,
phone instal. in fire cache

Monitoring/Eval. 6,589 Prescribed burn studies and
evaluation time

Other 0

TOTAL $ 37,566
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FIRE PROGRAM MANAGEMENT (9110):

Acct Code Title Cost Description

9110-1000 Administration 4,223 NORCAL fire team and other
cooperators’ meetings, clerical
support, office supplies,
budget, incidental travel

9110-2000 Planning 1,151 Fire Management Plan prep/coord
for Lower Klamath

9110-3000 Training 0
9110-4000 Interagency 12,000 Klamath Forest fire suppression
Agreements agreement w/Winema NF; ODF
suppression in Bear Valley
9110-5000 Equipment 1,577 Computer/office equipment
9110-9000 Other 0
TOTAL $ 18,951

FUND TARGET $ 20,000
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PRESUPPRESSION AND PREPARATION (9120):

Acct Code Title Cost Description

9120-1000 Administration 42,000 FMO/fire crew salaries

9120-3000 Training 1,516 All fire crew & 1 PFT to S-212
Chainsaw Training; 1 fire crew
member to S-130,190 Basic Fire

Training; 1 PFT to S-390

Intermediate Fire Behavior; 1
PFT to S-261 Firefighter Time
Recorder; all fire crew to CPR
& Standard First Aid

9120-5100 Equip. Purchase 110,839 40T gooseneck lowboy trailer;
fireline plow; 80-gal Terra
Torch; fire cache equipment;
Type 4 fire engine w/equip for
KFNWR; FMO pickup

9120-5200 Equip. Rental 0

9120-5300 Equip. Maintenance 36,296 Engine, pumps, cache equipment;
radio repairs

9120-6000 Fuel Management 28,313 Bear Valley fuels reduction;
prescribed burns

9120-7000 Facilities 1,687 Barracks housing agreement;
phone

9120-9000 Other 0

TOTAL $ 220,651

FUND TARGET

$ 232,500
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The seasonal fire crew was on duty by the first week of June through
September. They responded Lo 12 fires; 1 32-acre fire on Sheepy
Ridge at Tule Lake NWR, and 1l tive suppression assists off-refuge.
Two fire assists were in Oregon and Y were in California on USFS,
Modoc National Forest cooperative land. An additional 4 fires
occurred (2 Tule lake, 1 Bear Valley, 1 Klamath Forest) on the
Refuges, but were controlled by cooperators through suppression
agreements. The 2 fires on Tule Lake Retuge occurred after the fire
crew was released for the summer.

The FMO assisted with the instruction of basic fire suppression
courses for Army military personnel at Fort Lewis, Washington. Army
personnel were later mobilized for five suppression at Yosemite
National Park and Burns, Oregon.

The fire crew also worked on many non-fire projecrs. See Section E-3
for a list of completed projects. They represented Klamath Basin
Refuges in 2 local parades, and brought a trophy home for a Tulelake
Horseradish Festival parade float.

Pest Control

The control of purple loosestrite (Lythrum salicaria) is a
cooperative effort with the Siskiyou County Agricultural
Commissioner. This year there were 9 acres sprayed on Tule Lake
Refuge, which equals the lowest acreage treated since the start of
the program. The survey indicated that the loosestrife is still
confined to the current treatment area, which is located in Tule “Lake
Sump 1-A. The total acreage this year was comprised of seedlings, so
ground is being gained on the problem. The cost of the spray and
helicopter application this year was $1,095.50, and we shared the
cost with Siskiyou County, Modoc County, Tulelake Irrigation
District, and the Bureau of Reclamation.

One of the effects of loosestrife control on Tule lLake Refuge was the
temporary loss of cattails (Typha latitolia). The acreage rate of
Rodeo was reduced from seven pints per acre to four pints per acre.
This was done as per the label cliange. lHopefully, this will also
help leave more desired vegetation.

Mice were more of a problem on Tule Lake this year. We received 13
requests from the Bureau of Reclamation lease land farmers to apply
rodenticides on 695 acres, compared to last year’s nine requests on
269 acres. Diphacinone and Clorophacinone were both used to treat

potato and alfalfa fields on BOR lease lands.

Perennial pepperweed (Lepidium latifolium) has heavily invaded the
western side of Sump 1-A along Hill Road. This is the first year
this plant has been noted in such quantities. It can also be found
along certain dikes in the Southwest Sump.
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The use of pesticides on the BOR lease lands of Tule Lake Refuge is
receiving regional and national review. The list of pesticides
presently allowed contains several restricted chemicals. Although
there has been no evidence of severe contaminant problems to date,
this is a major agricultural area with high chemical use. The
drainwater study and local monitoring are intended as a
reconnaissance study to see if unknown problems exist. The Siskiyou
County Agricultural Commissioner is very cooperative, and monitors
and enforces application of all chemicals that are applied to Refuge
lands. He provides us with a Tist of all chemicals applied, and is
strict about enforcing local applicator violations. lIssuance of any
restricted chemical pevmits has been basced on demonstrated need.

There are several practices that have been implemented by FWS and BOR
on lease lands Lo redunce the use of chemicals, including:

- FWS uses no chemical fertilizers and few herbicides on force
account farm lands.

= bewatering and chaining ditches reduces need for aquatic
herbicides.

- Crop rotation is required on 6600 acres to control barley
rootknot nematode infestations, and reduces need for nematicides.

- Intense short-term grazing of alfalfa tracts removes vegetation
and allows predators to work rodents; reduces rodenticide use.

- Fall work in Area K allows tillage control of quackgrass; reduces
herbicide use.

- Rotation flooding for quackgrass control removes lots from
production for 1 1/2 years; kills nearly 1007 of quackgrass and
reduces herbicide use.

- Grass plantings along some right-of-ways and ditchbanks reduces
herbicide use by changing to more desired vegetative types.

- Some ditchbanks are mowed by T1D instead of sprayed.
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G. WILDLIFE

Wildlife Diversity

TL-90-11 One of our more energetic visitors.

8,90
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Unusual bird sightings for Tule Lake and Lower Klamath Refuges are
summarized below:

TABLE 6. Unusual Bird Sightings, Tule lake and

Lower Klamath Refuges, 1990,

Species S Date

Cattle egret 06/20/90

Peregrine falcon 04,/24/90, 12/04/90

Red phalarope 11/11/90

Western sandplper 02,/01/90

Franklin’s gull (nesting) 06/15/90

Bonaparte's gull 05/01/90, 07/20/90

Northern pygmy-owl 01/02/90, 01/10/90
01/23/90, 02/17/90

Belted kingfisher 12,06/90

American crow 04/10/90

Sage thrasher L1/24,/90

Nashville warbler 04/22/90

Black-throated gray warbler 04,/21/90

White-throated sparrow 10/21/90

Snow bunting 04/22/90, 11/11/90

Rosy finch 12/90 i

Endangered and/or Threalened Species

There was no change in the status of the bald eagle, peregrine
falcon, short-nosed sucker, or Lost River sucker during the report
period.

The maximum number of bald eagles recorded on Tule Lake was 176.
This number was seen during the mid-winter inventory conducted on
January 12. This is considerably fewer than the 664 seen the
previous year. The same trend was observed in other areas of the
Klamath Basin. Although we were at first concerned, we learned that
other areas in the west were holding large numbers of bald eagles
later than flormal due to mild winter conditions. It was the opinion
of most eagle "experts" that eagle numbers were relatively unchanged
from the previous year, but birds were considerably more scattered
throughout the northwest.

The first fall sighting of bald eagles was reported on October 19.
It may be coincidental, but bald eagles seem to appear at the same
time as or soon after the arrival of the first cackling Canada goose
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flocks, and are often seen in the vicinity of flocks. Eagle numbers
began to increase rapidly in December, and over 100 were apparent

daily by the end of the year.

Several fisheries’ investigations in recent vears have failed to
reveal any short-nosed or Lost River suckers in Tule lLake.

Waterfowl

TL-90-12 Tule lLake is a tvaditional area for
extrenely large numbers of snow, ross’,
and white-fronted geese.

Combined duck and goose maintenance was 27.6 million use days (Figure
6). This was a 24% decrease from the 36.5 million recorded in 1989.
Fall goose use was 8.9 million - exactly the same as seen in the
previous year. Fall duck maintenance was 10.3 million use days.

This was a 31% decrease from 1989. Spring goose use days totaled 2.6
million - only one third of that seen the previous year. Duck
maintenance in the spring was 5.8 million use days. This was little
changed from the 5.9 million noted in 1989.
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numbers showed considerable improvement from 1989. The fall peak of
83,500 was a 427% improvement over the 59,000 seen in 1989. The
spring peak of 10,300 was down /5% from the 41,000 seen in the
previous year. Other areas of the basin had populations at or above
last year’s spring levels, so this decline at Tule Lake may be simply
a redistribution within the basin. Although we didn’t conduct formal
age ratio surveys this fall, it appeared that many of the flocks were
at least one third young of the year, indicating excellent
production.

!
i Goose populations were highly variable. White-fronted goose fall
|
|

Cackling Canada goose numbers were up substantially this fall. Peak
numbers reached 64,000 in mid-November. This is a 45% increase from
the 44,000 noted last year, and a 260% increase from the 17,800 seen
in 1985. As is usually the case, few cacklers were seen at Tule Lake
in the spring. These little geese continue to keep us guessing about
their food preference. Tt appeared that when green winter wheat was
provided, they preferred it. Then in 1987, they more or less ignored
the winter wheat and turned to alfalfa. In 1988 and ‘89, they
utilized both, but still spent little time in mature grain. In 1990,
they decided that flying and feeding with white-fronts was the thing
to do, and so they spent considerable time feeding in barley stubble,
with reduced use of the green crops provided for them. And so it
goes with cackler management on Tule lLake. We keep a smorgasbord out
there and hope they find it satistactory!

White geese (snow and Ross’') numbers remained low, as they were in
1989. We noted a spring peak of 42,000, which was similar to the
48,000 seen in 1989. 1In 1988, we saw 147,000 white geese at Tule
Lake in the spring. During the fall, the 56,000 peak noted this fall
exceeded last year'’s 46,000, but fell far short of the 128,000 seen
in 1988.

This change is white goose use at Tule Lake is puzzling. The fall
use is apparently the result of overflight, and there seems to be no
downturn in the numbers of white geese using the Central Valley in
winter. The decline in spring is apparently the result of more use
at other areas in the basin and not an overall decline in spring
white goose numbers.

Fall duck use was down substantially. Mallard use declined by 25%,
canvasback use by 627, and widgeon by 43%. Other species were near
1989 levels, but in no instance exceeded them.

Spring use remained much the same as those seen in 1989. No species
appeared in substantially different numbers than seen in the previous
year.
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TABLE 7. Waterfowl Maintenance (Use bDays x Million)
Tule lake Refuge, 1986-1990.
Spring Spring
Year Duck Goose Fall Duck Fall Duck Total
1986 2.05 2.70 7.07 9.00 20.82
1987 5.76 9.73 10.65 10.63 36.77
1988 6.80 7.95 10.76 11.79 37.30
1989 5.66 7.66 14.98 8.23 36.53
1990 5.80 2.6]1 10.34 8.89 27.64

TABLE

We had a considerable increase in breeding ducks, a large increase in

breeding Canada geese, and a major increase in nesting coots. Duck
pairs totaled 2,807, representing an increase of 36%Z. Goose pairs
were recorded at 171 - up 68%Z. There were 8,758 coot individuals

recorded during the duck pair survey, which is up 3947% from last
year.

The increase in waterfowl production was a function of improved pair
numbers, and not an increase in nest success or brood survival. As
has been the case in recent years, raccoons are the number one cause
of nest failure for those species nesting in Tule Lake marsh. Nest
surveys in recent years have shown these animals to be the only
significant predator in the marsh area. K

There has been a long term decline in the numbers of redheads and
ruddy ducks in Tule Lake marsh. This may be related somewhat to
predation, but a more likely cause is the reduction in water depth
within the marsh. Many areas have only a skim of water, and the
submergent vegetation is gone. Tule lake sump has lost some 14+
inches in depth due to siltation since 1959, and former areas which
qualified as deep water marsh are practically dry, and unattractive
to diving duck species. The water depth losses in Tule Lake continue
to be the most serious impact on waterfowl use in the marsh.

8. Five Year Production Trend
Tule Lake Refuge, 1986-1990.

1986 1987 1988 1989 1990
Goose 517 232 281 277 307
Duck 6,850 6,320 7,027 2,324 3,208
Coot 8,000 2,066 4,447 929 2,627




§
\
89

88

_ §

.............

‘:_ TS

87

":m_.\\\%\%

/

é

A
86

_V/////////////////

RERTRERERRRRRIR T ::_ 027222

84

...L%

- TREND

- :
§
N
N 4
83

fipuhkunrieiy-aany ,/////////V/////

N
\
82

81

W

7] GEESE

%
79

-- %
78

Waterfowl use days, Tule Lake Refuge, 1971-90.

N
7

DUCKS
76

........
............................
L ]
[ I Bt
---------------

.............

............

..................
........

........

........

........

[
........

Figure 6.




4,

40

Marsh and Water Birds

Colonial nesting species had a poor showing at Tule Lake. There were
only about 20 great egret nests and about 100 black-crowned night
heron nests in the marsh. A few were successful, but most showed
evidence of predation, probably by raccoons.

Western grebes had no nesting success in their first attempt.

Weather conditions were wet and cold during May, and it appeared most
nests were abandoned, as happened under similar weather conditions in
1988. Some renesting occurred in very late summer, and it is not
known whether these young successfully fledged or were attrited (a
little Desert Storm lingo for you) at the onset of winter. Eared
grebes established a nesting colony on the southwest corner of Tule
Lake marsh, which numbered 300 nests. They were successful in their
effort, and numerous young were fledged.

Good numbers of white pelicans were seen using Tule Lake for foraging
during the spring and summer months. Over 600 were seen on a flight
in mid-June, accompanied by almost 500 double-crested cormorants in a
single foraging party.

Shorebirds, Gulls, Terns, and Allied Species

Numerous shorebirds were seen in pre-irrigated croplands and the mud
flats around the marsh in the spring of the year. Commonly seen
species included killdeer, American avocet, black-necked stilt,
greater yellow-legs, long-billed dowitchers, western, least and ,
Baird's sandpipers, and dunlin. Only the killdeer was observed
nesting on Tule Lake.

Forster's and Caspian terns were commonly noted during the summer
foraging near the pumping plant outlets or loafing on the tour route
road. No nesting of either species was observed on the Refuge.
Ring-billed and California gulls were present in large numbers during
the summer, either foraging over the sump for fish or in the fields
for meadow voles.
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Raptors

\

-

TLL-90-13 This Northern pygmy-owl was added to AJS
our list of unusual sightings.

The Klamath Basin Refuges were once again important habitat to
thousands of migrating and wintering raptors. The Tule Lake Refuge
and Lower Klamath Refuge raptor surveys were conducted on a bi-
monthly basis during October 1 through April 30, and monthly during
May 1 through September 30. The purpose of these raptor counts is to
monitor population trends, as well as provide information on peak use
and migrational timing. As is usually the case, 90 percent of the
sightings along the transect roules were bald eagles, red-tailed
hawks, northern harriers, and rough-legged hawks. The remainder
included kestrels, prairie falcons, short-eared and great horned
owls, golderf eagles, peregrine talcons, Swainson'’s hawks, ferruginous
hawks, sharp-shinned hawks, Cooper’s hawks, and turkey wvultures.

Data has shown that December, January, and February represent peak
raptor populations of any given winter. These three months have been
grouped together Lo best refleclt a season’s index. The numbers
represented in Figures 7 through 10 depict numbers of raptors seen
along raptor transects and not the Refuges’ total population.



Figure 7. Bald eagle use days along Tule Lake and Lower Klamath Refuges
| Raptor Transect Routes, 1985-90



Figure 8. Rough-legged hawk use days along Tule Lake and Lower Klamath Refuges
Raptor Transect Routes, 1985-90.




Figure 9. Red-tailed Hawk use days along Tule Lake and Lower Klamath Refuges
Raptor Transect Routes, 1985-90.




Figure 10. Northern Harrier use days along Tule Lake and Lower Klamath Refuges
Raptor Transect Routes, 1985-90.




42

Peak bald eagle count for Tule lake and Lower Klamath Refuges was
651, recorded on January 11, 1991, during this year’s annual
midwinter bald eagle count. This year’'s peak was again greater than
the eight year average (Table 9).

TABLE 9. Peak Bald Eagle Counts for Tule Lake and
Lower Klamath Refuges, 1983-91.

Winter of 83-84 84-85 85-86 86-87 87-88 88-89 89-90 90-91 8-Yr Avg

# eagles 383 376 487 193 460 965 681 651 525

Eagle night roost monitoring was initiated this year by the USFS.
Changes in roosting bald eagle numbers may indicate stand suitability
change or signify a downward trend in eagle use of the Klamath Basin.
Eagle flyout counts from these night roosts were conducted bi-weekly
from November through March. The four major night roosts of the
Klamath Basin are Caldwell Butte, Sisters, Mt. Dome, and Bear Valley.
These counts were coordinated between the USFS, BLM, ODFW, and Refuge
personnel. Thus far, the Mt. Dome night roost has shown the greatest
use by bald eagles.

Nesting by the red-tailed hawks, prairie falcons, kestrels, great
horned owls, and barn owls was again noted on the rocky cliffs of the
Peninsula, but the golden eagle nest was not occupied. Other nesting
raptors on Tule Lake and Lower Klamath Refuges include northern
harriers and short-eared owls.

Unusual raptor sightings included a peregrine falcon on Lower Klamath
Refuge during the spring and winter, and a northern pygmy-owl on Tule
Lake Refuge during January and February (see section G-1).
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8. Game Mammals

TL-90-14 Trophy sized mule deer feeding in AJS 10/90
our lorce account barley field.

As is usually the case, about a dozen nice, trophy-sized bucks took

| up residence in the southwest sump and Frey’s lsland in late summer,

and remained there throughout the fall. Our herd of does, yearlings,
and fawns at the headquarters remained at 1989 levels, but only about
half the number seen in 1988. ‘The highest count made was 31 animals
in early September.

Pronghorn antelope are not common on Tule Lake, except in late summer
when they are occasionally seen near the lower sump or in the
southwest sump.
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Other Resident Vildlife

TL-90-15 Pheasant in typical (lack of) spring cover. GAH 5/90

Upland game species appear to be making a slow recovery from the low
in 1988. Pheasant production was much improved from 1989, and an
increased take was recorded during the hunting season. We also saw
improved production in California guail along MHill Road, and there
were 11 coveys seen in the area from headquarters to the Lava Beds
boundary. Two of these coveys had over 50 birds in them.

Meadow vole numbers were lower than 1988. Voles are a preferred food
item for many predators, and high populations usually mean reduced

nest predation on Tule Lake.

Animal Control

Over the last few years, the depressed fur market has seriously
effected our muskrat control program (Table 10). Trappers have had
litftle incentive to trap when muskrats are selling for less than a
dollar each. Consequently, we have had limited trapping effort, and
muskrat populations are increasing. In 1989, one trapper trapped for




less than a week and removed only 100 muskrats
we conducted bank-den counts along major water

found high numbers of bank dwelling muskrats.

permits for three trappers were issued to trap

season, with one change.
the basis of 90 percent to the trapper and 10
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refuge wide. In 1990,
delivery canals and
Two special use
during the 1989-90

The division of sales, which had been on

percent to the

Government, was eliminated. A total of 1,86/ muskrats were removed
this year, which sold for an average of 94 cents each (Tables 10 and
11).
TABLE 10. Five-year Comparison of Trapping Activities, Tule Lake Refuge.
- Season - 5-Year
1985-86 1986-87 1987-88 1988-89 1989-90 Average
Muskrats 418 803 511 100 1,867 740
removed
$ Per Pelt 1.93 3.86 2.46 1.18 0.94 2.46
TABLE 11. Muskrat Trapping Summary by Area,
Tule l.ake Refuge, 198Y-90 Season.
# Muskrats
Area Trapper Removed Incidental Species
N Canal H. Christensen 1,078 None 0
N Half P. Collins 527 Raccoon 11
Duck 2
S Half M. Collins 262 Raccoon 1
TOTAL 1,867

16. Marking and Banding

Banding efforts on Tule Lake Refuge were completely unsuccessful; no

birds were banded on Tule Lake in 1990.

Our cackler banding efforts

never got underway, due to the reluctance of the cacklers to use our

winter wheat or alfualfa fields.

The cacklers

mixed with the white-

fronts and Canada geese, and fed a majority of the time in grain or

potato fields.

Our new nets and rockets never even got dirty!
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We abandoned our mallard banding efforts on Tule lLake this year. For
the past several years raccoons have made banding operations very
difficult. This year, with many daytime raccoon sightings indicating
a high raccoon population, and therefore an excellent chance of
predation at trap sites, we decided to concentrate all of our efforts
on Lower Klamath Refuge. Predators have yet to cause a problem at
our banding locations on lLower Klamath.

Disease Prevention and Control

TL-90-16 Cackler infected with Avian cholera AJS 12/90
in convulsions,

Avian cholera was not a significant factor on Tule Lake Refuge during
1990. In February an outbreak which affected primarily coots
resulted in the loss of an estimated 400 birds. The outbreak
continued into March, and an estimated 100 snow geese died from the
disease. 1In the spring months, an estimated 600 birds died of
cholera on Tule Lake Refuge.
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During the fall and early winter, avian cholera was virtually non-
existent.. 1In late November/early December a small outbreak occurred
in the Lower Sump as cold weather began to hit the Basin. The
outbreak did not persist, and an estimated 150 birds died. By rthe
middle of December, there werve no signs of cholera on the Refuge. As
in past vyears, estimating aviau cholera losses is difficult due to
the intense scavenging by raptors during the outbreaks.

There were no losses to avian botulism on Tule Lake Refuge this year.

12. Estimated Cholera Losses
Tule Lake and Lower Klamath Refuges, 1976-1990.

1976 3,000 1981 7,000 1986 2,000
1977 10,000 1982 14,000 1987 1,100
1978 5,700 1983 3,400 1988 19,600
1979 12,500 1984 4,600 1989 5,000
1980 3,500 14985 4,500 1990 1,250
H. PUBLIC_USE .
1. General

Tule Lake Refuge continues to account for the majority of visits in
the complex, for a variety of reasons: the Headquarters Visitor
Center is here, it's "on the way" to the lava Beds National Monument,
the large concentrations of waterfowl and raptors, and others.

Total visitation for 1990 was 191,598, a 7% decrease from 1989,
Figure 11 provides a monthly breakdown of visitation.

A Refuge newsletter was initiated in 1990 to be circulated semi-
annually. The intention is to improve communication with all Refuge
users.
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Figure 11. Total refuge visitation, Tule Lake Refuge, 1980-90.



5
=
=
O
e
S
B~
I~
<
>

K

.

N

tor Center use by month, Tule Lake Refuge, 1990.

Visi

Figure 12.




i 48

2. Outdoor Classrooms - Students

Visits to Tule lLake and Lower Klamath Refuges by classes increased
sharply in 1990. Voters defeated a school funding measure in Klamath
County, Oregon, which included monies for bus operating expenses.
Consequently, school buses stopped running in early November, and
field trips for students ceased. Prior to this, classes came in
waves. We tallied 1,021 students using the Refuge, a 51% increase.

The annual School Forest Tour, coordinated by the Klamath County
Extension Office, was held this year, prior to the end of school bus
operation. FEight hundred twenty stundents participated in the 3-day
event, where classes rotate among 8 instruction stations. Bill Kent
and Oregon Department of Fish and Wildlife persommel presented 24
classes on wildlife conservation.

3. Outdoor Classrooms - Teachers

Bill Kent conducted a 10-hour Project WILD workshop on February 18
and 20 to 25 area teachers attended. An additional 17 teachers
received our Teacher’'s Resource Packet, developed in 1987. These
packets will undergo a planned review/update in 1991.

4. Interpretive Tour Routes

An estimated 14,052 visitors Lraveled the auto tour route this year,
an 11% decrease. Planning is still underway for interpretive panels
for this facility,

The canoe trail through Tule Lake Marsh provided an up close view of
a marsh to 275 visitors.

6. Interpretive LExhibits/Demonstrations

The Visitor Centex received 9,928 visitors this year, a 10% decline.
Figure 12 reflects the general decrease in visitor use this year. As
with the auto tour route, planning is progressing on an
upgrading/renovation of the exhibits.

Though the number of visitors was down, the diversity of those
individuals remains high. A review of the visitor register shows 48
states and 17 countries. After California, Oregon, and Washington,
New York (?!) led the visits; England, Japan, and Canada led the
foreign visttors. [igure 12 shows Visitor Center figures for the
year.

The Tulelake Butte Valley Fair was an opportunity for us to take our

"show" on the road. We put up an exhibit on Pittman Robertson funds,
and sold our new tee shirt (see lI-18). We contacted some 5,000

people individually, another 50,0001 saw our booth.
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Other Interpretive Programs

Various staff members spoke to groups in the Center; 29 programs were
given to 1,217 visitors. The groups included Oregon Institute of
Technology, Lake Alamanor Audubon, San Jose Community College, and
Humboldt State University.

Off-refuge programs were presented to 19 groups/1,400 people. These
groups included Umpqua Valley Audubon, Mt. Shasta Rod & Gun Club,
Marble Mt. Audubon, Klamath Basin Audubon, Mt. Shasta Audubon, and
others.

One of the year’s highlights was our participation in the reunion of
CCC personnel who worked at various camps in northern California,
southern Oregon, and northwest Nevada. Activities included a
memorabilia exhibit at the Tulelake Fairgrounds, dinner dance, tours
of work project sites, and more. A plaque, dedicated to those CCC
personnel who worked on Bureau of Reclamation and Refuge projects,
was installed outside the Visitor Center.




TL-90-17 Roger Johnson speaking to CCCers at WCK
Commemorative Plaque dedication.

of the work performed by the members of

THE CIVILIAN CONSERVATION CORP
-CAMP TULELAKE AND CAMP KLAMATE
Many of the irrigation facilities and wildlife p
Klamath Basin were constructed by the p
camps during the years 1935 thr
Presented this 3rd day of August, 1990, b
U.S. Fish & Wildlife Service and the
U.S. Bureau of Reclamation

TL-909-18 Commemorative Plaque. WCK
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8. Hunting

TL-90-19 Hunter checkstation - 4:00 A.M. AJS 10/90
H LE motivational session.

TL-90-20 Successful goose hunters. AJS 10/90
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Waterfowl hunting at Tule Lake Refuge continues as one of the best
outdoor experiences for sportsmen. A total of 6,127 hunters used the
Refuge this year, a marked decrease (-17%) from last year. Severe
cold weather in late November froze out hunters for a significant
number of days; the fact that snow geese never really stopped over
also contributed to the decline, as did that whitefront and Canada
geese continually fed off-refuge.

A total of 6,371 ducks were harvested, a 13% decline; the goose bag
totaled 1612 birds, a decline from the 2,097 taken last year.

Harvest figures are separated by the three major hunting areas; Tule
Lake Marsh (Tables 13 and 14), Tule Lake Space Blinds (Table 15), and
Tule Lake Fields (Table 16). A five-year comparison of total
waterfowl harvest on Tule Lake Refuge is shown in Table 17.

An interesting part of the hunting program this year was a public
meeting held in February, where we presented proposals for a
horsepower limit for outboard motors on Tule Lake and Lower Klamath
Refuges, and a motorless area on Lower Klamath (see Lower Klamath
Section H-8). Most comments opposed the motor size limitations, with
the general opinion the motor size restriction would not greatly
affect speeds or safety concerns.

The afternoon portion of the meeting was to be a session to receive
comment on all facets of the public use program on the six stations
of the complex. Unfortunately, only one "non-hunter" was present,
and decided not to participate in the forum. Consequently, the
Refuge only received further comment on the hunting program. The
Refuge responded to all comments received at the meeting by letter to
all participants. One result of the session was the establishment of
a semi-annual newsletter which is sent to all types of Refuge users.



TL-90-21 Checkstation on new "permanent" site, AJS

A bright side of the hunting program was the designation of a
150'x150’ site for the "permanent" placement of the checkstation.
With the addition of a little gravel, some fence posts and a couple

of days time, the site is a significant improvement over the usual
mid-season quagmire.

Pheasant hunting improved over last year; some 1,000+ hunters took
approximately 1,100 birds, a marked increase in take.

53



54

TABLE 13. Waterfowl Harvest Summary - Tule Lake Marsh

Tule Lake Refuge, 1990-91 Season.

Week Hunters Ducks Geese Ducks/Hunter Birds/Hunter
1 829 2072 207 2.50 2.75
2 423 875 10 2.07 2.09
3 303 550 29 1.82 1.90
4 268 381 3i5 1.42 1.55
5 345 607 3 1.76 o /7
6 271 640 0 2.36 2.36
7 311 762 0 2.45 2.45
8 147 225 3 1.53 L,55
9 33 57/closed 0 1.73/n/a L.73

10 2 closed 0 n/a 0

11 8 “ 0 . 0

12 18 It 1 & %.06

13 4 L 1 . .25

14 0 0 0

TOTALS 2962 6169 285 2.11 2.18
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TABLE 14. Harvest Summary - Tule Lake Marsh Tule Lake Refuge, 1990.

Species

# Harvested

% Species Composition

GEESE:

Canada goose
White-fronted goose
Snow/Ross’ goose
TOTAL GEESE

DUCKS :

Mallard

Gadwall

Wigeon

Northern pintail
Green-winged teal
Cinnamon teal
Northern shoveler
Redhead
Canvasback
Lesser scaup
Bufflehead

Ruddy duck

Wood duck
Ring-necked duck
Goldeneye

TOTAL DUCKS

Duck Hunters - 2,930
Duck Average - 2.11
Est. Hours - 19,591
59 Day duck season

38
220
29
287

3,691
685
400
497
280

16
436
7
L4
12

13
17
10
100

60
11

51
tr

tr
tr

1 o
tr
tr
tr
100
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TABLE 15. Tule Lake Space Blinds, Harvest Summary
Tule Lake Refuge, 1990-91 Season.

Week Hunters Ducks Geese Goose Average
1 417 47 127 0.30
2 256 17 95 0.37
3 363 14 203 0.56
4 277 17 191! 0.69
5 375 6 166 0.44
6 288 7 144 0.51
7 160 0 25 0.15
8 56 0 8 0.14
9 69 0/closed 23 0.33

10 31 closed 0 0.00

11 0 " 0 0.00

12 10 " 0 GO.OO

13 0 " 0 0.00

14 0 ..} 0 0.00

TOTALS 2,302 108 982 .43

Hunters - 2,302

Geese - 982
Season Goose Avg.

- 0.43

Est. Hunter Hours - 8,475

% Species Composition

Snow Geese 437
White-Fronted Geese 39%
Ross’ Geese 11%
Canada Geese 7%

100%
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TABLE 16. Tule Lake Fields, Harvest Summary,
Tule Lake Refuge, 1990.

Week Hunters Ducks Geese Goose Average
1 266 72 46 0.17
2 80 7 31 0.39
3 52 6 24 0.46
4 79 9 45 0.57
5 105 0 117 1.4l
6 87 0 18 0.21
7 36 0 12 Q.33
8 46 0 16 0.35
9 70 0/closed 20 0.29

10 33 closed 15 0.45

11 3 " 1 0.33

12 2 " 0 0

13 4 " 0 0

14 _ o 3 _0 0

TOTALS 863 94 345 .40

% Species Composition

Hunters - 863 Snow geese 56%

Geese - 345 White-fronted geese 33%

Season Goose Avg. - 0.40 Ross' geese 8%

Est. Hunter Hours - 3,893 Canada geese 3%

100%




TABLE 17. Five-Year GComparison of Waterfowl Harvest

Tule Lake Refuge, 1986-90.

58

1986-87 1987-88 1988-89 1989-90 1990-91
Hunters 5,588 6,401 7,468 7,425 6,127
Ducks bagged 6,507 8,151 7,507 7,299 6,371
Geese bagged 1,742 2,239 3,672 2,097 1,612
Ducks/hunter 1.16 1.27 1.00 0.98 1.04
Geese/hunter 0.31 0.35 0.49 0.28 0.26
Birds /hunter 1.48 1.62 1.50 1.26 1.30
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Figure 15. Comparison of hunter numbers and harvest totals for 1989-90 and
1990-91 seasons, Tule Lake Refuge.
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Figure 16. Comparison of hunter numbers and total waterfowl harvest,
Tule Lake Refuge, 1972-90.




Figure 18. Total sales $10,074.11, Visitor Center sales outlet,
Tule Lake Refuge, 1990.



P e . c— —— — — — — —— — —— oy i —— —— — —— —— — — — — — — — — — — — —— ———— ———— —— —— —— — —— . — — — " —— — ——

TULE LAKE
TRENDS

w== WATERFOWL USE

2] 1 il 0 ) 51 1 !
¥ i

8-'\-

b e o o e o e e e e s . A e . e o —— ——— . . . . e . e —— — —— — — — — — — — —— — — — ——— —— — — — e — — -

Figure 17. Comparison of waterfowl populations and hunting,
Tule Lake Refuge, 1972-90.

— i Swmn tam e S wn mmmd e S m— — — — — — — — — — —— S — — o — S— — — — —

-



10.

11.

12.

14.

15.

17

59
Trapping
See Section G-15.

Wildlife Observation

This activity also showed a decline this year, though not as
dramatically as others; 158,306 individuals enjoyed viewing wildlife.
Swans, bald eagles, grebes, and other species continue to attract
visitors every year.

Other Wildlife-Oriented Recrealtion

Approximately 525 visitors were identified as "photographers" this
year; of these, 86 utilized the 5 photo blinds available on a first-
come permit basis.

Picnicking

Two tables are available at headquarters; this activity is normally a
part of other activities.

Off-Road Vehicles

Use of ORVs is prohibited. The Peninsula Unit usually receives some
traffic at Christmas and early spring; spot checks are made to show a
presence of enforcement.

Law Enforcement

Refuge officers wrote 12 cases on Tule Lake Refuge this year. As of
this writing, 3 have closed out, with $225.00 collected in
forfeitures.

Following is a breakdown of citations issued:

Trespass 1
No permit 2
Take swan 1
Take cackler 2
Take whitefront out of season 3
Unauthorized route of travel 1
Toxic shot 1
Hunt closed zone ]

»
All officers qualified twice with sidearms, and received annual
certification in CPR. Soft body armor was purchased, for all
officers who requested it, from American Body Armor. Each officer
was also assigned a multi-channel portable radio and charger; radios
were programmed with lLocal and state enforcement agency frequencies.
Three Remington 8/0 shotguns were also purchased.
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Cooperating Associations

Our sales outlet, associated with the San Francisco Bay Wildlife
Society (SFBUWS), had an excellent year. Sales totaled $10,074.11,
with September, November and July being the top sales months (Figure
18). 1In addition to increasing the number of books on sale, we began
offering tee shirts. The shirts have a design submitted by Klamath
Falls artist Pam Stoehsler, which features three birds representative
of the Klamath Basin: bald eagle, white pelican, and Canada goose.
The shirts have been extremely popular, and will increase available
funds for our interpretive and educational programs.

Donated items from SFBWS included 20 pair of binoculars for use by
school classes visiting the Refuge, and 5 feeders to place around
headquarters to attract birds closer for better viewing. In
addition, the Society donated 5 books, 1 cassette tape, and 10 tee
shirts to visiting dignitaries and teacher workshop participants.

TL-90-22 Refuge tee shirt is new sales item. AJS



61

[. EQUIPMENT AND FACILITIES

Ma jor Maintenance

Major work accomplishments on Tule lLake Refuge included a ma jor
cleaning effort at the CCC Camp aud bone yard, installation of CMP at
the B-3N experimental ponds, placement of rock on roads near Frey's
Island, move duck hospital and reroof old hospital building, repair
dikes on rice pond, and painting Quarters #1, and improved hunter
checkstation site.

Equipment Utilization and Replacenent

We continued to emphasize an organized approach of recording work
orders for equipment repairs that are processed through the shop, and
record all work order repairs and expenditures on a computer
printout.

Computer Systems

Our Mitac microcomputers are in continuous use for general word
processing, budget tracking, and inventories all year long. An
increasing demand for computer Lime and the need for more technical
and complex output made us recognize the need for a larger and more
versatile system.

In October, we received our new UNIQ 386 microcomputer with VGA
graphies board, CTX multiscan color monitor, 1408 KB extended memory,
FasMath math coprocessor, KURTA digitizing tablet, Microsoft mouse,
Epson 1Q 2550 color printer, and lewlett Packard Deskjet Plus ink jet
printer. This system, used with the MS DOS 3.3 operating system,
Design Cad 2 & 3D, Corel Draw, Norton Commander, and WordPerfect 5.0
software, has already allowed us Lo produce higher quality work.

Unfortunately, the system arrived too late to be used for the
waterfowl and pheasant drawings, but we hope to have a good running
program next year. The system has also proven very popular with the
staff and has motivated previously uninterested people to learn about
computers.
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J. OTHER ITEMS

Cooperative Programs

A total of 96 Federal Duck Stamps were sold during the period from
July 1, 1989, through June 30, 1990. This total is down from 144

sold in 1989. Of the total, 64 stamps (67%) were sold to hunters,
and 32 (33%) to non-hunters. A total of $1,200.00 was remitted to
the Finance Center for the Duck Stamp Program.

Regular meetings were held with the Bureau of Reclamation and
Tulelake Irrigation District regarding interrelated responsibilities
on the Refuge. Issues such as depredations, fall work permit
violations, grass seedings, pest plant control, muskrat trapping
program, research projects, hunting program logistics, overhead power
line problems, water, and road maintenance were discussed.
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3. Items of Interest

TL-90-23 Interagency Archeological Resources GAH 5/90
district tour.

" Enjoy Your Visit

Lt
»_

TL-90-24 FWS Director Turner and Regional Director GAH 9/90
Plennert visited the Refuge this year.
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LOWER KLAMATH NWR - TNTRODUCTION

Lying astride the California-Oregon border in Siskiyou County, California,
and Klamath County, Oregon, the Lower Klamath National Wildlife Refuge was
set aside by President Theodore Roosevelt as the "Klamath Lake Reservation"
on August 8, 1908 through Executive Order Number 924. Two subsequent
Executive Orders (Number 2202 dated lMay 14, 1915 and Number 3422 dated
March 28, 1921) reduced the original 81,619 acres to the present 53,598
acres. As the nation’s first waterfowl refuge and the first large area of
public land to be reserved as a National Wildlife Refuge, it was listed in
the National Registry on October 15, 1966 as both a National Historic
Landmark and a National Natural Landmaik.

The refuge was superimposed on lands ceded to the United States for
reclamation purposes by the states of California and Oregon as part of the
Klamath Reclamation Project, and was subject to the needs of the Project.

"At the time the area was made a refuge, in 1908, literally clouds of birds
of many species darkened the sky; the thunder of their wings was like the
roar of distant surf, and their voices drowned out all other sounds. These
vast summer flocks, moreover, were greatly increased each fall when the
legions of ducks, geese, swans, and cranes from northern nesting grounds
stopped on their journey to their winter homes in the valleys of
California, and again in spring on their return northward.

Prior to 1916 the waters of the lake were deep enough for fair-sized power
boats, and boating trips were commonly made by visitors from the city of
Klamath Falls down the Klamath River and directly into Lower Klamath Lake
to see the vast colonies of western and eared grebes or the pelicans,
herons, gulls, and terns that nested there by the tens of thousands.
There, too, various ducks common to the Northern States, and, in addition,
many Canada geese, nested and raised their young.

All this has changed, however, owing to the ever-increasing demand for
agricultural lands. A gate was built across the channel leading from
Klamath River into Lower Klamath Lake, thus preventing the water from
flowing into the lake. Within 4 years this vast waterfowl paradise had
dried up. Peat fires started, which in many places burned to a depth of 6
feet or more, leaving nothing but a vast alkaline, ashy desert from which
clouds of choking dust arose, often obscuring the sun.

In 1942 water was pumped from Tule Lake to Lower Klamath by the way of a
newly constructed tunnel through Sheepy Ridge. This eased the dust problem
for Merrill and Malin, Oregon. Later appropriations made possible the
construction of dikes, canals, and water control structures for development
of marsh units for waterfowl. This work has reestablished Lower Klamath
Lake as one of the great waterfowl areas in North America." (Thomas C.
Horn, Refuge Manager, January 16, 1957.)

Prior to 1977, these lands were jointly administered by the Fish and
Wildlife Service and the Bureau of Reclamation under Agreements dated
January 8, 1942 and June 8, 1946. AL that time, pursuant to both Public
Law 88-567 (the Kuchel Act of 1964) and Public Law 94-223 (the National
Wildlife Refuge System Administration Act Amendment of 1976) the Service




and the Bureau negotiated a new management agreement for lands in refuge
status which overlay Bureau withdrawn lands in the Klamath Reclamation
Project. The Service assumed administration of all grazing and haying
leases and manages all public use and wildlife programs. The Bureau

continues to administer the leasing of agricultural croplands on both the
Tule Lake and Lower Klamath Refuges.

LK-90-01 Lower Klamath Refuge with Mt. Shasta
in background.
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A. HIGHLIGHTS

A twenty percent reduction in the grazing program was accomplished in 1990
(see Section F-7),

A mallard duckling survival study continued into its third and final field
season in 1990 (see Section D-5).

Approximately 200 acres were restored to wetlands on the Straits Unit
during 1990 (see Sections F-2 and I-1).

Waterfowl use was highest since 1961 (see Section 6-3).

B. CLIMATIC CONDITIONS

The climate of the Basin is generally characterized by cold winters and dry
summers. Conditions in 1990 were colder than normal, with generally above
average precipitation and snowfall. February set a new record for the
month with 19.4 inches of snow, while May was the wettest on record since
1949. April was the warmest, while December was the coldest on record.
Spring runoff was average, and recharged temporary wetlands in Sheepy West
and Miller Lake Units. The below normal moisture during the latter part of
the year may be a concern for the coming year'’'s water resource. The
climatological data summarized in Table 1 was collected at the National
Weather Service at Klamath Falls Airport, a distance of approximately 10
air miles from the Refuge.




TABLE 1. Climatological Data, Lower Klamath Refuge, 1990.

Avg. Depart/ Precip Depart/ Snow Depart/

Month Temp.* Normal (inches) Normal (inches) Normal
January 31.8 +3.8 2,72 +1 .22 1:2.:3 +0.3
February 29.1 -3.8 1.01 -0.13 19.4 +14.0
March 41.0 +3.2 1.37 +0.39 4.9 -0.9
April 50.3 +5.3 1.20 +0.60 tr. -2.2
May 48.8 -2.8 2.32 +1.48 tr. -0.5
June 58.8 +0.2 0.25 = O=ol! - -
July 68.2 +1.6 0.58 +0.37 - -
August 65.0 +0.5 1.33 +1.08 - -
September 61.1 +2.7 0.43 -0.03 - -
October 46.8 -l.4 0.39 -0.48 - -
November 35.6 -2.1 0.84 -0.38 2.0 -2.4
December 2202 -8.2 0.88 -0.78 4.7 -3.8
Year 46.6 -1.0 113732 +2.83 43.3 -4.5

*Degrees Fahrenheit




D.  PLANNING

Research and Investigation

SURVIVAL OF MALLARD DUCKLINGS ON LOWER KLAMATH REFUGE
Principal Investigator: David Mauser

This three-year study to determine the survival and habitat use of
mallard ducklings at Lower Klamath Refuge was completed in 1990. It
was conducted by Oregon State University Co-op student David Mauser
in partial fulfillment of requivrements for his PhD. In the past, a
progress report was prepared by Dave, bult he has been concentrating
his efforts on writing his thesis. We are looking forward to the
completion of Dave's thesis in summer of 1991, as it will contain
valuable information to aid in our management of Lower Klamath
Refuge.

NESTING HABITAT PREFERENCE AND NESTING SUCCESS OF DIVING DUCKS
IN SELECTED MARSII UNTTS ON LOWER KLAMATH REFUGE
Principal Investigators: .Jim lainline/Mike Parker

An investigation of diving duck nesting was conducted in 1984-85 by
Refuge staff to determine diviug duck nesting habitat and nesting
success in permanent marsh Units 4-C and 9-A. 1t was found that
nesting was concentrated by these species along areas of deeper open
water adjacent to bulrush clumps and rarely elsewhere. Based on
those findings, several broad level dilches were cut through the
emergent. vegetation in Units 4-C and 9-A in 198/-88 in hopes of
increasing diving duck (especially redhead) nesting use.

This investigation was conducted as a followup to those habitat
modifications to assess any changes in diving duck nesting use and
success. It was expanded to include two seasonal marshes (Units 6-B
and 4-A) for comparison. Unit 6-B is a dense stand of alkali bulrush
interspersed with clumps of hardstem bulrush. Unit 4-A was similar
in character, except that a "V" dirching plow and a large disk plow
had been used to make over 4 milces of shallow, narrow level ditches
in the unit.

Contrary to hopes and expectations, the dredged channels in Unit 9-A
did not increase diving duck nesting density. Only 4 redhead nests
were found in that unit, and 3 were successtul. The placement of
spoil when making level ditches such as those in Unit 9-A may be very
important if diving duck nesting is the goal. The placement of the
spoil along the ditch created islands of upland cover adjacent to the
water, and nol ecmergent vegetalion. The nests found were within 50
feet of the water's edge in a block of emergent vegetation extending
up to the edge of a deep chammel. In areas where spoil islands
separated the chamnel edge from the emergent vegetation no diver
nests were found.




T Although divers were unimpressed with our handiwork, dabbling ducks
nested on the spoil in abundance. On one spoil island measuring
1300'x50" (1.5 acres), 24 gadwall, mallard, and Cinnamon teal nests
were located. Of these 24 nests, 22 successfully hatched, and 2 were
abandoned (investigator influence?).

Two redhead nests were located in Unit 4-C. Both were within 20 feet
of a deep canal. One was located in a block of hardstem bulrush,
while the other was in alkali bulrush along a dike. Both were
successful .

Investigations in the seasonal marshes 4-A and 6-B yielded
interesting results. Four redhead nests were found in Unit 4-A in
6.5 acres of searched area. This unit was one that had been
"improved" by plowing narrow ditches through the alkali bulrush with
a "V" ditcher and large disk plow. The ditches were approximately
12"-18" deep and 3'-4' wide. All 4 redhead nests were located within
75' of one of these ditches in hardstem bulrush vegetation. Hardstem
bulrush occurs in this unit in scattered clumps within much larger
blocks of alkali bulrush. All 4 nests were successful.

Two redhead nests were found in Unit 6-B. This unit is a seasonal
marsh similar in character to 4-A, but without the improvement of the
ditches. The area searched measured 8 acres. The nests were located
in alkali bulrush and were built up with additional alkalli bulrush
material on top of a dense mat of alkali bulrush. One nest was
successful and the other was abandoned.

TABLE 2. Waterfowl Nesting, Lower Klamath Refuge, 1990.

Acres Nests/ Avg. Robel Simple
Unit # Nests Sampl ed Acre at Nest Success

Shopfield 19 11 Lal 3.7 .
Fairchild 7 22 0.3 2.8 0.86




TABLE 3. Redhead Nesting, Lower Klawath Refuge, 1990.

Nests Acres

wetland Vegetation Avg. Dist. to Percent

Unit Found Searched 1Type . Type Open Water Success
4A 4 6.5 Seascnal Hardstem bulrush 20’ 100
9A S 15.0 Perwanent Cattail 507 66

1 Hardstes bulrush 157 100
68 2 B.0O Seasonal Alkall bulrush n/a 50
AC 1 10.0 Peruwunent Alkall bulrush 127 100

b | Hardstem bulrush 254 100

This investigation suffered the same problems many diver studies have
in the past. The areas searched seem small, and they are; but one
individual working alone on fool can cover only a limited amount of
habitat in a day. Because nesls are usually located some distance
from open water, the use of boats for nest searching has proved to be
unproductive.

In spite of the limited effort and success, there were several
inferences to be drawn from this investigation.

1. Redhead nesting success was relatively high in the areas
surveyed.

2. Seasonal marshes are important redhead nesting areas.

3. Level ditching did nol significantly improve redhead nesting
density in permanent marshes.
4. The location of spoil during level ditching may effect the
value of Lhat action for diving ducks.

5. The use of small level ditches in dense emergent vegetation

of seasonal marshes may significantly increase nesting
density of redheads in Lhose units.

MALLARD LEAD/STEEL INGESTION TNVESTIGATION

Two hundred ten mallard gizzards were collected on Lower Klamath
Refuge during the 1989-90 and 1990-91 hunting seasons to determine
the number of ingested lead or steel pellets. The contents of the
gizzards were flouroscoped Lo enhance detection of the pellets. Many
of the leadrpellets had been ground down to only a fraction of their
former size, and would probably have gone undetected without the aid
of the flouroscope.




The percentage of gizzards with ingested shot (9.5%) is similar to
previous years. Interesting is the fact that half of the gizzards
with ingested shot had ingested both steel and lead. Since the
mandatory shooting of steel shot on refuges in 1985, a decline of
ingested lead and an increase in ingested steel has occurred on Lower
Klamath Refuge. This is also reflected in the fact that fewer cases
of lead poisoning have been reported.

TABLE 4. Summary of Mallard Lead/Steel Shot Ingestion,

Lower Klamath Refuge, 1990.

1 # W/Ingest f W/ fu/l fus2+ # vy v/l w2+
Examined Shot Lead l.ead l.ead Steel Steel Steel
210 20 10 7 3 10 6 4

(9.,57%) (4.87) (3.3%) (1.4%) (4.87%) (2.9%) (1.9%)

FEEDING ECOLOGY OF AMERICAN WHI'TE PELICANS
Principal Investigators: Leopoldo A. Morena/Daniel W. Anderson

A research crew from the University of California, Davis began a
study on the feeding ecology of the American White pelican (Pelecanus
erythrorhynchos). During the breeding season efforts were
concentrated on the colonies at lLower Klamath and Clear Lake Refuges.
The populations at the colonies were normal at the beginning of the
breeding season. During the middle of the season a large scale die-
off of adults occurred for about Lwo months. In general, carcasses
collected were of poor body condition (emaciated). It was thought
that the birds may have been dying from chemical toxins, but lab
reports did not support this hypothesis, and some reports listed the
cause of death as simple starvation. The reprodiuctive success of the
pelicans, due to the adult mortality, was very poor with only about
50 young fledged. Investigation ar the colonies revealed a large
scale die-off of chicks, probably due to starvation, i.e. no adults
to feed chicks.

The crew also placed eight radio transmitters on pelicans to aid in
studying individual behavior such as habitat use and daily foraging
patterns. In 1990, daily movements of pelicans was much less than
would be found in an average or uormal year. The radioed pelicans
were tracked to their wintering grounds. They were found in the
Central Valley of California, at Salton Sea and at inland lakes and
reservoirs in southern Sonora, Mexico. Two of the radio marked birds
died; one in the Klamath Basin when it struck a power line, and the
second in southern Sonora, causc of death unknown. 'The UC Davis crew
will be back in the spring of 1991 to continue their work.



F. HABITAT MANAGEMENT

General
Our primary management objectives include:

a. Produce migration and production habitat of suitable quantity and
quality for waterfowl and marsh birds.

b. Provide habitat and protection for bald eagle (endangered),
greater sandhill crane, and white pelican (sensitive).

c. Cooperative farming on a sharecrop basis to sustain large fall,
winter, and spring waterfowl populations.

d. Commercial agriculture - refuge cash lease lands administered by
Bureau of Reclamation.

e. Provide opportunities for resource use such as hunting,
birdwatching, photography, environmental education, and research.

To help accomplish these objectives, the Refuge is divided into
rather large units approximately 1,000-4,000 acres in size. Each
unit is assigned to one of six major habitat objectives based upon
waterfowl needs:

Permanent Ponds - These units remain flooded throughout the yeaftr to
provide for the needs of watertow!, marsh birds, and resident
wildlife. Characteristic plants include cattail, hardstem bulrush,
and sago pondweed.

Seasonally Flooded Marsh - Waltcyr is removed from these units by June
30, and they remain dry through the summer months. Seed producing
plants grow on the moist pond bhottoms during the summer. After seeds
mature, the units are flooded in the fall, making the food available
to migrating waterfowl. These units are also used by nesting ducks.
They are characterized by cattail, hardstem bulrush, alkali bulrush,
smartweed, goosefoot, meadow golden dock, atriplex, etc.

Seasonally Flooded Upland - These are basically upland units that are
flooded by spring runotf and hold water into the early summer months.
They are important areas for spring migrating waterfowl and for
waterfowl production.

Upland - Upland units are dominated by greasewood, cheatgrass,
saltgrass, mustard, rabbit brush, sandberg bluegrass, and Great Basin
wild rye.




Bureau Of Reclamation Lease Lands - Farming leases on Area F (Sheepy
East) and Area K (Straits Unit) are managed by the Bureau of
Reclamation for commercial agriculture. The provisions for managing
for agriculture are mandated by the Kuchel Act of 1964 and a
Cooperative Agreement of 1977 which clarified management on the
overlay refuge.

Barley - The Refuge annually negotiates cooperative agreements for
barley production on designated units. The barley is used heavily by
migrating waterfowl,

TABLE 5. Land Management, Lower Klamath Refuge, 1990.

Use Acreage

Cooperative farming

cereal grain 3,818

quackgrass control 1,028
Permanent marsh 6,155
Seasonal marsh 15,227
Upland

hay 200

grazed 7,630

other 5,841
BOR leased lands 7,106
Administrative 205

Total 47,210
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Wetlands

LK-90-02 Unit 9C seasonal marsh sandhill AJS 10/90
crane use.

Wetland acres comprise 61% of the total acreage of Lower Klamath

Refuge. A total of 6,325 acres of permanent marsh and open water,
and approximately 15,12/ acres of scasonally flooded wetlands were
maintained on lLower Klamath in [990. Unit 1 Cells 9 and 10 were

converted from marginal upland habitat to seasonally flooded
wetlands. This conversion is consistent with a refuge goal of
providing optimum wetland habitat. This new wetland will provide
water for brooding waterfowl on the north side of Highway 161. This
will limit attempts to cross the highway to access needed water, an
event that has caused many waterfowl casualties during past breeding
seasons.
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The primary water source for Lower Klamath Refuge is excess water
from Tule Lake. Approximately 80,000 acre-feet per year are pumped
through a tunnel in Sheepy Ridge to Lower Klamath. The water is
moved in cooperation with the Bureau of Reclamation, either through
the Refuge via a Service-maintained canal system, or around the
Refuge via a Bureau-maintained canal system. Water in excess of
Lower Klamath wetland and cropland needs is delivered to the Bureau's
pumps through the Straits Drain. From there, water can be pumped to
the Klamath River. The Service pays the Bureau of Reclamation for
pumping the first 50,000 acre-feet per year. Pumping costs for 1990
were $28,933. Water for Lower Klamath may also be imported from the
Klamath River via the Ady Canal to maintain pool elevations during
times when Tule Lake pumping is insufficient to meet these needs.

LK-90-03 In lieu of spraying, farm Unit 7B was AJS 10,90
flooded for quackgrass control.
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Unit 7B and Unit 1 IMield /7 were flooded for quackgrass control in
1990. Alternate flooding of each of five grain units allows control
! of quackgrass in lieu of spraying. The flooding also produces vast
beds of sago pondweed, and receives heavy use by divers.

LK-90-04 Smartweed (Polygonum lapathifolium) response AJS 9/90
in Unit 4-B after a June drawdown.

Emergent vegetation continued to develop in Unit 4B. This unit was

’ converted from a permanent marsh into a seasonally flooded wetland in
] 1988.

The mid-June drawdown for most seasonal marsh units continued in
1990. Wetland plant commmities were mapped in most seasonal
marshes. This year an abundance of alkali bulrush (Scirpus
maritimus) was observed. Although alkali bulrush is desired in some
units for brood cover, far too wany units were dominated by the
plant. In 1991, we will "set back™ the encroachment of the alkali
bulrush in Unit 4D by planting it to grain for a season. L|f results
are favorable, the selective farming of seasonal units may be
incorporated in our management practices in order Lo control
undesirable encroachment of planlt species.




LK-90-05 For the cost of one culvert we were able to AJS 1/91
restore the wetland in Unit 10-C this year.

LK-90-06 Wetland restoration project on Miller GAH 5/90
Lake Unit after one season.

12
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The fall floodup sequence was determined based upon past

, observations. Population data demonstrates that waterfowl use on the
Refuge hunting areas declines drastically after the season begins.

To compensate, these units are flooded earlier to maximize use of
available resources. Other units were flooded in sequence in
October, November, and December as the water delivery system allowed.

4. Croplands

The primary objective of the cooperative farming program on Lower
Klamath Refuge is to provide grain for waterfowl during fall and

| spring migrations. Under the agreement, five cooperators planted

} approximately 3,696 acres of barley (Table 6 and Figure la).
Conventional farming methods including fertilization and weed control
spraying are required over the entire units. Crop divisions were
made jointly in the fall prior to harvest. Cooperators harvested
two-thirds of the crop, and left the remaining one-third standing in
the field for use by waterfowl. The grain yields averaged 2.32 tons
per acre, and ranged from a low 1.45 tons per acre in Unit 11-A to a
high of 3.03 tons per acre in Unit 1 (Table 6). The low grain yield
of 1.45 tons per acre in Unit 11A was the result of large patches of
weeds which did not get sprayed.

The cooperative farm fields are flooded on a rotational basis one
year out of five for quackgrass control. When flooded, these fields
grow extensive beds of sago pondweed (Potamogeton pectinatus), which
is utilized during summer by feeding and molting waterfowl, and
during fall and winter by tundra swans, redheads, and canvasbacks.
This year Unit 7-B was flooded for quackgrass control.

The Bureau of Reclamation cash lease farming program on Areas F and K
(Sheepy West and Straits Unit) consists of 6,600 acres of barley,
oats, and grass hay, all of which is harvested (Table 7, Figures 1b
and 1lc). Approximately 500 acres were flooded for quackgrass
control, and they also grew extensive stands of sago pondweed, which
were utilized by waterfowl.

TABLE 7. Crop Types and Acreage Under Bureau of Reclamation Cash
Lease Farming Program, Lower Klamath Refuge, 1990.

Area F Area K
Crop Type (Sheepy East) (Straits Unit) Total Acres
Barley , 816.7 1489.2 2305.9
Oats 248 .7 2001.6 2250.3
Quackgrass hay 0.0 1940.0 1940.0
Flooded 351.1 123.0 474.1
TOTAI. ACREAGE 1,416.5 5,553.8 6,970.3

TOTAL REVENUE $ 24,091.48 $ 365,866.48 $ 389,957.96




TABLE 6. Cooperative Farming Program, Lower Klamath Refuge, 1990,

Cooperator Government
Field/ Total

Farm Lot Unit Crop Yield Crop Yield
Cooperator Unit Number Acres Type Variety Acres tons/acre Type Variety Acres tons/acre
F. Scronce 11-C - 758 barley Steptoe 505 1.9 barley Steptoe 143 1.90
F. Scronce 11-C - - - - - - barley Klages 110 1.90
T. Liskey 11-A N/S 895 barley Steptoe 596 1.45 barley Steptoe 298 1.45
R, & C. Carland 8-B - 724 barley Steptoe 483 2.00 barley Steptoe 24 2.00
M. Long 11-B - 671 barlev  Steptoe 280 2.69 barley Steptoe 231 2.56
M, Long 11-B - - barley Crystal 130 2.38 - = e =
J. Liskey 1 lot 1 628 barley Steptoe 90 2.76 - - = =
J. Liskey 1 lot 2 - barley Steptoe 7 2.54 - - = =
J. Liskey 1 lot 3 - barley Steptoe 105 2.60 - - - -
J. Liskey 1 lot 4 - barley  Steptoe 96 3.03 - - - -
J. Liskey 1 lot 5 - - - - = barley Steptoe 84 3.00
J. Liskey 1 lot 6 - - - - - barley Steptoe 50.3 1.80
J. Liskey 1 lot 8 - - - - - barley Steptoe 75 1.50

TOTALS 3,696 2,410 2.37 1,232.3 2.04




Figure 1B . Bureau of Reclamation Lease Lands Farming Program,
Area K, Lower Klamath Refuge, 1990.
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Figure 1C . Bureau of Reclamation Lease Land Farming Program,
Area F, Lower Klamath Refuge, 1990.
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Grasslands
No additional plantings were made this year.

Other Habitats

Riparian habitat is generally lacking throughout the Basin and Lower
Klamath Refuge. The few trees on the Refuge are used quite
extensively as day roosts by the thousands of wintering bald eagles
and other raptors. Establishment of riparian areas would benefit
raptors and passerines, as well as address the issue of roost
replacement.

In an effort to increase the amount of riparian habitat on Lower
Klamath Refuge, willow cuttings were planted along approximately 1.75
miles of dike in the spring of 1989. That spring and summer they
leafed out, but they did not develop root systems to keep them alive
through the winter months. We are currently investigating better
techniques in establishing the much needed riparian areas.

Grazing

“

%
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LK-90-07 Grazing evaluation studies were AJS 7/90
initiated this year on the Miller
Lake Grazing Unit.
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Cattle grazing is used as a management tool to provide spring habitat
for migrating waterfowl. Seasonally Flooded uplands are grazed
during the dormant season and [looded by spring runoff. Under this
management regime, invertebrate populations flourish and provide food
for migrating waterfowl. Four special use permits were issued to
fall-winter graze 5,810 AUMs on 7,630 acres of seasonally flooded
uplands (Table 8).

A twenty percent reduction in our grazing program was accomplished
this year (Table 9). Changes in management objectives, along with
improved water management capabilities, resulted in the removal of
2,040 acres and |,415 AUMs from our grazing program. These former
seasonally flooded uplands are now managed as seasonal wetlands for
waterfowl nesting. Justification was based on changes in management
objectives as well as demonstraled overuse.

To improve accurvacy for habital wmonitoring purposes, as well as to
eliminate the confusion of counting and calculating AUMs, all calves
born in 1990 were counted as one animal unit beginning November 15 or
December 1, depending on calviug dates.

In summary, of the 5,810 AUMs allowed, 51,656 AUMs (or 97 percent)
were used by the end of the 1990-91 grazing season. Refuge receipts
totalled $31,734.21.

One Special Use Permit was issued to intermittently graze cattle on
about 70 acres in Lot 1. This greasewood upland is adjacent to
private property owned by Orem and Sons, Inc. The permit is issued
annually for a fee of $420.00.

TABLE 8. Cattle Grazing Program, Lower Klamath Refuge, 1990.

Intensity
AUMs Rate AUMs/ Period
Unit Acres Allwd $/AUM Acre Of Use Permittee

Miller Lake (Lot 12) 1,675 600 6.00 0.36 07/15-12/15 M. McKay

Unit 2 (G-1) 1,400 1,000 5.50 0.71 10/01-01/31% R. McKay
Unit 13A (G-3) 1,000 800 5.50 0.80 09,/01-01/31 H. Porterfield
Sheepy West (Lot 10) 2,600 2,510 5.50 0.97 09/01-01/31 Porterfield/
Langer
Triangle (Lot 11) 955 900 5.50 0.94 09/01-01/31 Porterfield/
g o Langer

TOTALS 7,630 5,810 0./6 Overall

*From Sheepy Creek to Otey Island cattle may be turned on 09,/01,/90,
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TABLE 9. Grazing Reductions, Lower Klamath Refuge, 1990.

AUMs Allowed Acres Under Grazing

Unit 1989 1990 1989 1990
; Miller Lake (Lot 12) 700 600 2,075 1,675
1 Unit 2 (Unit G-1) 1,200 1,000 1,600 1,400
! Sheepy West (Lot 10) 2,510 2,510 2,600 2,600
y
‘ Triangle (Lot 11) 900 900 955 955
Unit 13A (Unit G-3) 1,750 800 2,000 1,000
Unit 13B (Unit G-3N) 165 0 450 0
TOTALS 7,255 5,810 9,680 7,630
8. Haying

Harvest of native grasses for livestock forage is used as a
management tool to create spring habitat for migrating waterfowl.
Under this treatment strategy, meadows were cut between August 20 and
September 10 to avoid ground nesting birds. The forage is then baled
and removed from the Refuge. Two special use permits were issued to
hay 219.33 tons of hay on 200 acres (Table 10).

TABLE 10. Haying Program, Lower Klamath Refuge, 1990.

Total Est
Unit Hayed Period Tons Rate Revenue
Unit Acres Acres of Use Harv  §/Ton $ Permittee

Sheepy Lake 1,600 100 08,/20-09/10 62.89 5.00 314 .47 R. McKay
(Unit 2)
Miller Lake 2,075 100 08/20-09/10 156.44 5.00 782.18 M. McKay




9.

10.

17

Fire Management

LK-90-08 Fairchild Tsland prescribed burn AJS 2/91
for spring goose browse.

See Tule Lake report for a discussion of prescribed fire.
Approximately 145 acres were burned for agriculture farm field/debris
removal and 850 acres were burned in Fairchild Island for spring
goose browse and decadent vegetation removal.

The Lower Klamath Fire Managemenlt Plan was revised and submitted to
Region for approval in November .

Pest Control

The Department of Agriculture’s Animal Damage Control Division
conducted coyote control work on private land and U. S. Forest
Service sheep allotments adjacent to the Refuge. We granted them a
right of pursuit to take depredating coyotes on Refuge lands adjacent
to these sheep allotments. Ten coyotes were taken on the southeast
side of White Lake and 24 were taken along the southwest side of
Sheepy West, for a total of 34 coyotes taken from Refuge land. A
grand total of 131 coyotes werc removed [rom surrounding areas during
the period of April 24 through June 30.
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We continued our spray program to eradicate the Canada thistle stands
along the Straits Drain, Highway 161, Unit 1, and other visible
stands throughout the Refuge. Banvel/2,4-D Amine was used to spot
treat approximately 50 acres during June and July. We also
introduced an adult arthropod, Ceutorhynchus litura, as a biological
control method. One release of 100 of these stem-root weevils was
made at selected sites on Lower Klamath Refuge in both Oregon and
California at a cost of about $100.00. It is hoped that biological
control will be effective on Canada thistle.

G. WILDLIFE

Wildlife Diversity

(Refer to Tule Lake Refuge section G-1)

LK-90-09 Bank swallow colony at Otey Island AJS 6/90
gravel pit. The bank swallow is
listed on California’s threatened
and endangered species list.
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Endangered and/or Threatened Specics

There was no change in the status of the bald eagle, peregrine
falcon, or Lost River sucker during the report period.

Peregrine falcons are fairly regularly observed on the Refuge during
the summer months. There is a peregrine/prairie falcon cross
fostering project being conducted nearby by the BLM, and we assume
this increase in summer peregrine sightings is a result of that

pro ject.

The peak number of bald eagles seen on Lower Klamath was 376 noted
during the midwinter inventory conducted on January 2. Earliest fall
migrants were noted on October 1%, when 3 were seen. Numbers
increased rapidly in November and December, and 326 were noted on the
December 20 aerial census flight.

Waterfowl

Combined duck and goose maintenance totaled 7/7.9 million use days.
This is a 55% increase over the H0.2M seen last year and is the
highest recorded on that refuge since 1961! 1f that number only
represented a true picture of flyway populations and not the freak of
drought phenomenon it was! With habitat conditions on Lower Klamath
being excellent with plenty of water, and much of the rest of the
state of California having poor water conditions, we had plenty of
birds for a larger than normal tall stay (Figure 2). 1

Spring goose use was 2.1M days - up 177 from last year's 1.8M. Fall
goose use was much improved from 19Y89. We recorded 3.0M use days -
up 173% from the 1.1M noted in 1989. Spring duck maintenance
increased by 77%. We recorded 21.2M unse days versus the 12.0M seen
the previous spring. Fall duck maintenance totaled 51.6M use days.
This was a 46% increase from the 35.3 noted in 1989.

The large (77%) increase in spring use by ducks was the result of two
changes from the previous year. The winter was mild with open water
habitat available right from the first of the year. As a result,
duck use in January and February increased some 5M days. In
addition, we had a 51% increase in use by pintails and green-winged
teal over that seen the previous year.

It is hard to explain the tremendous increase in fall duck use. Much
of the increase came from pintail use. We had 7.8M use days by fall
pintail in 1989, and 21.0M use days in 1990. Mallard maintenance
increased by 26% to nearly 10M use days. We recorded 8.3M use days
of green-winged teal maintenance, representing a 647% increase over
the previous year. Most other species showed use similar to the
previous year.
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It was surmised that our pintail use reflected poor habitat
conditions in other areas, especially in the Sacramento Valley. It
is known that birds interchange belween these areas rather commonly,
so we may have seen birds returning to the basin after not finding
what they wanted in the valley. Our peak count for pintails was
370,000 recorded on October 31. UWe had an average population of near
300,000 during the months of October and November.

Spring goose use remained relatively low, although we saw a small
increase. Until we return to winters of better than normal
precipitation, much of the highly favored goose pastures in Sheepy
West and 5A (Triangle) remain unflooded in the spring.

Fall goose use was much improved overall. Most of the increase was
due to white-front and cackler use. They were especially numerous in
the Straits Unit, and good white-front hunting was experienced by
many Oregon hunters. An undesired side effect was an improved kill
of cackling Canada geese, a no-take species, by these same hunters
Incidental take of cacklers is not easy to eliminate when that
species flies with flocks of white-tronts.

Waterfowl production was very good again in 1990. We had excellent
numbers of most species, and nest success continues to be high,
ranging from 407 in ruddy ducks vo 737 for gadwalls. Total duck
pairs numbered 15,612 - up 19%4 trom 1989. Strangely enough, there
were about as many species showing a decline as those showing
increase, but increases in our major nesting species like gadwall and
mallard easily masked those declines. &

Tt will be interesting to see where the number of gadwall pairs will
stabilize. In the past 5 years, their number has increased from
3,300 to 7,360 (123%). Mallard pairs have increased during the same
period from 1,4/0 to 3,459 (135%). There may be many reasons why
these species have increascd, but one can’t overlook the fact that we
have converted 800 acres ol barley and 1,200 acres of pasture into
seasonal marsh during that period. Although we prefer the above
explanation, we have experienced drier than normal conditions in the
basin, and the availability of good habitat off-refuge has been more
limited, thus possibly concentrating birds there.
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TABLE 11. Waterfowl Production, lLower Klamath Refuge, 1990.

Est. Number % Change Estimated
Species Breeding Pairs from 1989 Production
Canada goose 690 + 32% 1,424
Gadwall 7,360 + 27% 19,842
Mallard 3,459 + 32% 3,847
Redhead 1,638 - 5% 1,761
Cinnamon teal 924 - 21% 2,009
Ruddy duck 864 + 517 1,037
Lesser scaup 528 - 6% 1,386
Pintail 418 - 247 1,166
Northern shoveler 224 - 417% 470
Ring-necked duck 149 +4967% 224
Canvasback 40 + 60% 60
Wigeon 9 - 16
Bufflehead 8 100% 12
Coot 18,360 + 88% 8,262
TOTAL 41,516
TABLE 12. Five Year Waterfowl Production Trend,
Lower Klamath Refuge, 1986-90.
1986 1987 1988 1989 1990* Avg

Goose 2,400 25 137 1,710 1,536 1,424 1,841
Duck 24,745 37,285 39,415 29,859 31,812 32,623
Coot 9,000 9,133 15,258 5,115 8,262 9,354

*Reflects a change in method of calculation of production. Brood
survival index reduced from .80 to .50
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Marsh and Water Birds

White pelican nesting was unsuccessful again this year. As was the
case in 1988, it was suspected that abandoument during a period of
very wet, inclement weather in May was the primary cause. Other
species in the Sheepy Lake nesting colony did somewhat better, with
about 200 double-crested cormovants and 120 great blue herons
successfully fledging young.

The nesting colony in Unit 124 was even more impressive in size this
year. 'There were 500 great egret nests, 400 black-crowned night
heron nests, and ar least /00 white-faced ibis nests in the emergent

vegetation. This is a seasonally flooded marsh, but water levels
remain high enough into summer (hat the young birds fledge
successfully and move to nearby permanent water. These species have

moved from an emergent marsh that is permanently flooded to this
area, so a seasonal flooding regime must suit their needs better than
we think.

Unit 7A had fewer nesting marsh birds than last year. There were
only about 100 ibis nests, 50 great egret nests, and 75 black-crowned
night heron nests in this unit this year. This was down from last
year's 300,200, and 220 respectively. As the colony in Unit 12A
continues to grow, this one continues to decline. The birds nesting
in this unit did show excellent nest success, and few unhatched eggs
or dead fledglings were found during a mid-July inspection.

Western grebes were unsuccesstul in their initial nesting attempt.
LLike the pelicans, they appear to abandon if we get inclement weather
during early nesting. Some did renest in very late summery (August),
and about 25 juveniles were noled in September. We are unsure if
these late hatch juveniles are wature enough to leave the basin
before freezeup.

Lared grebes did very well, and there were over 700 nests in the Unit
3A colony. We were very careful not to cause a wave from our
airboats that would wash eggs from the nests, during botulism pickup.
We found that if we approached the colony area slowly, the adults had
time to cover the eggs before they left, and we saw no evidence of
abandonment. or predation by gulls due to our botulism control
activities. We were very pleased to see that the grebes were that
tolerant. There was a smaller colony of about 400 nests in Unit 7A,
which also was very successful. Tt was subjected to the same disease
control activities as those in 3A, and the same techniques with the
airboats minimized disturbance there as well.

There were 12 breeding pairs ol sandhill cranes on the Refuge. We
saw colts with 6 of those pairs, but only saw two fledged colts in
the fall. It was suspected Lhat coyotes or raccoons were the
responsible predators.
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Shorebirds, Gulls, Terns, and Alliecd Species

We have reduced our breeding population of California and ring-billed
gulls on the Refuge to about 50 pairs on two small islands in Unit
6A. The removal of some rip-rapped islands in Unit 4C a few years
ago displaced over 1,000 pairs of gulls. This has improved nest
success and brood survival in this and nearby units considerably.

Sixteen pairs of long-billed cuilews were noted in the quackgrass hay
units of Area K. We have seen an increase in nesting by this species
in that area in the past few years, as a result of management
agreement with the Bureaun of Reclamation that greatly reduced nest
loss due to flooding during irrigation. No irrigation can take place
between April 10 and June 1, which gives the curlews time to nest and
hatch young.

Good numbers of nesting shorebirds were successful in fledging young.
Seasonal marsh units such as White Lake, Miller Lake, 4B, 4D, 4E, 4F,
12A, and 12B were prime nesting sites for killdeer, American avocet,
and black-necked stilts. White lLake and Miller Lake also had good
numbers of breeding Wilson’s phalarope. We saw no breeding pairs of
snowy plovers at White Lake. llopefully, they will return in the
future.

Raptors
Please refer to Tule Lake Refuge raptor Section G-6.
Game Mammal s

Mule deer were commonly seen residents of the Refuge. There were
four especially nice bucks in Units 6A and 6B.

We observed up to 31 pronghorn antelope in the Straits unit during
the summer months. There were 6 kids in the group. Antelope were
also common in Units 10, 13, Sheepy West, and the Triangle during
late summer.

Other Resident Wildlife

We've still had no improvements in ring-necked pheasant numbers for
several years. The few nests found have been successftul, but very
few young birds are seen by the end of the summer. We again
experienced ra low harvest of pheasants during hunting season.
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Animal Control

LK-90-10 lLong time Refuge trapper, Pat Collins, AJS
with "A-double".

The primary objective of the muskrat trapping program is to reduce
populations that would cause damage to dikes, roads, and water
control structures. Within the marsh interior, muskrats are used to
maintain waterfowl habitats at about 50/50 percent interspersion
between emergent vegetation and open water habitats. The trapping
program was designed to promole¢ a sltable and healthy population with
the marsh interior, while reducing bank dwellers along dikes.

Three special use permits were issued to trap muskrats during the
1989-90 season; two covering the California portion of Lower Klamath
Refuge and one for the Straits Unit on the Oregon side. The length
of the season complies with the state trapping season, which was from
Decembeyr 15 through March 31. "A total of 1,988 muskrats were removed

(Table 13). The division of sales for the California trappers was on
the basis of 90 percent to the trapper and 10 percent to the
government. The Oregon side of the Refuge was trapped by the Klamath
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Drainage District trappers, and 100 percent of those sales went to
the trappers. The average price for pelts sold this year was 85
cents each, the lowest it has been in years (Table 14). The
Government's share totaled $163.11. With the depressed fur market,
our trappers have had a difficult time making gasoline money, let
alone a profit. This year, Tulelake Irrigation District has had to

| pay their trappers to remove problem animals. Will we have to
contract for trapping by subsidizing the trapper? We may have to, if
fur prices remain flat.

TABLE 13. Muskrat Trapping Summary by Unit, Lower Klamath Refuge, 1989-90.

Unit ## Muskrats Removed Incidental Species

4
546
226
422

6
207
311
106

79
12 5
13 48
Straits (OR) 28

Raccoons 7
Skunks 37/
Weasels 27
Ducks 6

Voo ~NOTULPwh

TOTAL 1,988

e e e e e o o e e e e e = = o — —— o T o 2 o o b e o

TABLE 14. Five-year Comparison of Muskrat Trapping Activities
Lower Klamath Refuge, 1989-90.

- Season - 5-Year
1985-86 1986-87 1987-88 1988-89 1989-90 Average
Muskrats 2,942 3,098 2,850 1,697 1,988 2,515

removed
$ per pelt 2.42 3.66 1.19 1.32 0.85 1.89
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16. Marking and Banding

LK-90-11 Swim-in duck trap on permanent marsh. AJS 7/90

Pre-season mallard banding efforts on Lower Klamath Refuge began on
the 16th of July and ended on the Ist of August; banding ceased due
to the outbreak of avian botulism. The earlier start was geared
toward trapping local, hatch year birds, but we had very limited
success. We may have to alter our trapping techniques in order to
catch these locul, hatch year bivrds. An attempt was made when we
placed a swim-in trap in a scasonal marsh where hens and broods were
observed. All we succeeded in doing was trapping a few more adult
male mallards. During our 1/-day trap period 2,012 ducks were
banded. The table below shows a breakdown of species, age, and sex
of all ducks banded:

»
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TABLE 15. Breakdown of Ducks Banded, lower Klamath Refuge, 1990.

Species ALlY-M — AlIY-F (HY) (HY) TOTAL
Mallard 1423 450 51 34 1958
Redhead 0 17 6 9 32
Lesser Scaup 0 i 5 3 9
Pintail 10 3 0 0 13
TOTAL 2012

17. Disease Prevention and Control

Avian cholera losses on Lower Klamath Refuge during 1990 were
moderate. During the late winter/early spring months, we had a mild
outbreak comprised primarily of coots and snow geese. An estimated
220 birds died during this outbreak. This was one of the lowest

; outbreaks on record. A mild winter and almost no snow geese
overwintering probably aided in the low losses.

A moderate outbreak occurred during late November/early December on
Lower Klamath Refuge. The outbreak seemed to be contained within
Units 3A, 12A and B, and a few fields within the Sheepy East Unit.
Units 3A and 12A and B had large concentrations of birds, as they
were off limits to waterfowl hunting. The Sheepy East units had been
barley fields that were being tlooded, and attracted large numbers of
birds. These large concentrations of birds and colder weather aided
in the spread of the disease. VIFortunately, the outbreak did not
persist, and losses were estimated at 1,000 birds. The reason for
the "short life" of the disease was not known, but a quick, hard
freeze occurred in mid-December, and many birds left the basin. This
probably helped influence a moderate outbreak, and you’ll hear no
complaints from us. As usual, raptors concentrated around the
outbreaks, scavenging the dead and sick birds. This scavenging made
estimating avian cholera losses difflicult.
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1LK-90-12 VFire crew "doctoring" botulism infected AJS 9/90
waterfowl at our recently relocated duck
hospital.

Botulism surveillance on the Refuge began on the 11th of July.
Although no dead birds had been observed while driving the dikes,
concern for detecting an outbreal as early as possible warranted
weekly airboat surveillance.

Temperatures in the Klamath Basin reached the 90’'s at the end of
July; a notable outbreak ensued, and daily pickup began. The initial
outbreak occurred in Unit 2 along the Sheepy Creek channel, and soon
afterward the disease was observed in Units 1 - Units 1 Field 9, and
3-A, 4-G, 7-A, and 7-B. A "maggot cycle" never did occur, but
botulism did linger on until the fivst week of October, when cool
fall nights seemed to stifle the disease.

This year’s’ losses (pickup and hogpital deaths) totaled 3,701 birds,
with an estimated loss of 6,000 birds. Losses were kept to a minimum
due to early surveillance and an intense pickup effort.



Some points of interest are:

a. Of 436 birds treated with a botulism antitoxin,
(58%).

b. Unit 1 cell 9 was flooded for the first time in decades,

an estimated 1,100 birds died.
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253 survived

and

Future outbreaks in this unit
will not occur, as it will be managed as a seasonal wetland
(i.e. it will be dry during the botulism season).

TABLE 16. Botulism Pickup by Unit, Lower Klamath Refuge, 1990.
UNITS

Species 1 f1d 9 2 3A 4G 7A 7B 9A
Pintail 134 21 21 3 67 52 4
Northern shoveler 74 40 18 7 19 41 10
Mallard 262 268 237 52 79 69 26
Wigeon 4 1 4 0 20 27 0
Green-winged teal 251 42 3 11 1 13 0
Cinnamon teal 52 11 7 5 12 16 0
Gadwall 74 176 112 48 70 82 6
Ruddy duck 0 1 9 2 8 1 1
Lesser scaup<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>