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INTRODUCTION
Salton Sea National Wildlife Refuge is located 50 miles north of the Mexican
border at the southern end of the Salton Sea in California's Imperial Valley.
It is the southern-most refuge in the Pacific Flyway and the only refuge
located below sea level. Because of it's southern latitude, -226 elevation
and location in the upper Colorado Zone of the Sonoran Desert, the Refuge
experiences some of the highest temperatures in the nation. Daily
temperatures from May to October generally exceed 100°F with temperatures of
116°-119°F recorded yearly.
The Refuge was established in 1930 for the protection of waterfowl and other
migratory birds. Originally, it included approximately 35,000 acres. Nearly
60 percent of the original acreage was open saline lake with the balance
comprised of shoreline alkali flats, freshwater wetlands, native desert scrub
and upland (farm fields). Due to the inflow of agricultural drain water and a
subsequent rise in the level of the Salton Sea, all of the original refuge
area has been inundated. In 1947, 24,000 acres were leased from the Imperial
Irrigation District and divided between three agencies: California Department
of Fish and Game (CDF&G), U.S. Navy and U.S. Fish and Wildlife Service
(USFWS). Most of the current Refuge acreage of 47,827 acres has been flooded
by a continued rise in the level of the Sea. At present, 2,500 acres of the
Refuge is dry ground, with about 2,200 acres suitable for farming and wetland
development.
Salton Sea NWR is flat with the exception of Rock Hill located near the Refuge
headquarters. It is bordered by the Sea on the north and intensively farmed
agricultural lands on the east, south and west. The Refuge is divided into
two units, eighteen miles apart. Each unit contains managed wetland habitat,
agricultural fields, alkali mudflats and desert brushlands.
Two rivers, the New and Alamo, border the Refuge. Both provide freshwater
inflow to the Sea. The New River's source is water outflow and agricultural
drainage from Baja California and the Mexican border town of Mexicali. The
Alamo River's source is agricultural drainage from the Imperial Valley.
The Salton Sea basin was a prehistoric extension of the Gulf of California and
is the largest saline lake in California. It forms a natural sump for the
4,500 square mile Imperial Valley and northern Baja California with its only
inflow source being either rainwater or agricultural drainage. The salinity
of the Sea has steadily increased. In 1950, it was 35 ppt equaling the
Pacific Ocean. In 1988, it was 44 ppt, fully twenty-five percent saltier than
the Pacific Ocean.
Habitat management emphasis is placed on the maintenance and improvement of
wintering goose and duck habitat, and the reduction of waterfowl depredations
to adjacent croplands. Protection and enhancement of nesting habitat for the
endangered Yuma clapper rail, maintenance of habitat for nesting and migratory
populations of sensitive species and other marsh birds and shorebirds, also
are major objectives.
Salton Sea NWR provides habitat for over 373 bird species, 40 mammal species
and many reptiles and amphibians, The Refuge winters up to 30,000 snow, ROSS'
and Canada geese and 60,000 ducks daily from November through February. Marsh

birds and shorebirds account for more than six million use days each year.
Endangered species observed on the Refuge include the southern bald eagle,
peregrine falcon, California brown pelican and Yuma clapper rail. A
significant Yuma clapper rail population nests on the Refuge. Candidate
(sensitive) species using the Refuge include the fulvous whistling duck, wood
stork, long-billed curlew, mountain plover, and white-faced ibis.
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A.

HIGHLIGHTS

Refuge staff increased in size and grade to reflect increased responsibility
and work load - Section E.l
Technical assistance to feeding clubs intensified - Section E.7
Large decrease in colonial nesting - Section G.4
Major habitat rehabilitation started - Section I.2
D.U. sponsors another project on the Refuge - Section I.1
Manager Kramer assigned additional duties of North American Waterfowl
Management Plan - Section E.l
B.

CLIMATIC CONDITIONS

The Imperial Valley received 1.32 inches of rainfall during the year which is
well below the long term mean average of 2.91 inches. February was the
wettest month of the year receiving 0.90 inches of rain. Only 0.5 inches of
rain brings farming activities and other habitat management work to a halt
because the Valley's non-porous clay soils make dirt roads impassable.
The desert climate of the Imperial Valley generates extremely hot summer
temperatures. From May 10 through October 9, 1988 (153 days), 118 days had
temperatures of 100°F or higher. The highest temperature for the year was
111°F recorded on July 25 and the lowest was 30°F on three different days in
December. Local residents indicated that this year's high temperature period
was the longest experienced in recent years.
The level of the Salton Sea has stabilized during the past six years between
226 and 227 feet below sea level. In 1988, the level of the Salton Sea
fluctuated from a high of -226.15 msl on May 23 to a low of -227.20 msl on
December 10, a variation of 1.05 feet. The evaporation total for the sea in
1988 was 7.02 feet. The evaporation rate and the volume of irrigation runoff
determine the level of the Salton Sea.
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1914 - 1987
Month Avg.
Temp°F

Apr

56
62
66
71

May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

77
85
92
91
85
80
65
56

Jan
Feb
Mar

Total

Avg. Rainfall
(inches)

1987
Rainfall
(inches)

Temperature
Min
Max

0.38
0.35
0.23

0.05
0.22
0.00

32
37
40

79
84
99

0.11
0.01
0.00
0.09
0.37
0.39
0.26
0.20
0.52
---2.91"

0.00
0.00
0.00
0.00
0.14
0.01
1.12
0.72
0.32
---2.58"

45
50
54
69
67
58
59
40
30

101
108
108
111
109
109
105
96
83

D.
4.

1988
Rainfall
(inches)

Humidity
(%)

0.11

33
32
24
30
22
24
29
29
22
36
34
33

0.90
0.00

0.07
0.00
0.01
0.04
0.12
0.00
0.07
0.00
0.00
---1.32"

PLANNING

Compliance with Environmental and Cultural Resource Mandates

The Sea Levee Rehabilitation Project for Tract 2 was given the "go ahead" by
the Corp of Engineers (COE). The project was covered under a national permit
because it was repair of an old levee.
5.

Research and Investigations
Refuge Personnel_
a.

Salton Sea Basin Irrigation Drainage Study

In a joint effort the USFWS, Bureau of Reclamation (BR) and U.S. Geological
Survey (USGS) began work to determine if irrigation drain waters have caused
or have the potential to cause harmful effects on human health, fish and
wildlife or other water users. The 1986 reconnaissance study identified
problems and determined that more detailed investigations were needed. The
following tables provide data collected in 1986 in comparison with other
similar studies.
The 1988 data is presently being analyzed and a progress report should be
available by October 1989.
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Comparison of Selenium Values for Three Sites in California
(Reported in micrograms per gram (dry weight))

Kesterson l/
Mosquito fish
Sailfin Mollies

Volta l/

Salton Sea (1986)

min.

max.

min.

max.

min.

115
--

283

1.2

1.4

5.4

max.
16

--

--

--

3.7

11

Coot Liver

21

63

4.4

5.6

14

21

Black-necked Stilt
Liver

12

74

--

--

19

20

Duck Liver

19

42

3.9

4.4

8.3

27

_____________________-___-____-----------------------------

l/Ohlendorf, unpublished data (1985). Kesterson evaporation pond receives
only drainwater while Volta receives class 1 agricultural water.

Comparison of 1986 Salton Sea trace element data to published values from the
National Contaminant Biomonitoring Program (Lowe, et al. 1985) for fish
and waterbirds from Kesterson NWR and Westfarmer's evaporation ponds near
Kern NWR in the San Joaquin Valley, California.

____-__--------------------------------------~-~~-~---~~--~-

WATERBIRDS

FISH
Element

Salton Sea

NCBP

Salton Sea

As

ND-2.6

0.88

ND-l.0

Cd

ND

Cr

ND-O.77

CU

ND-10

Hg
Ni

ND
ND-3.4

Se

3.5-17

Zn

8.7-250

ND-3.4
--

3.6
0.72
--

2.8
160

ND-3.4

Kesterson
-0.12-.96
--

Westfarmers
<0.2
3.7-38
<0.4

7.5-150

--

0.14-49
ND-2.4

0.35-10
--

0.31-4.3

7.0-27

25-37

26-120

17-220

55-170

120-180

18-78
1.3-4.6

___------------------~~~-~~~~~~~~~~~~~~----------------

ND = Not Detected
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In 1988, selected biota totalling 263 samples were collected and catalogued
from five stations within the vicinity of the Salton Sea. Ninety-two birds,
137 black necked stilt eggs, and 15 fish, crayfish, invertebrates and clam
samples were collected on the Salton Sea NWR and vicinity from April 15
through November 10, 1988.
All samples were processed and shipped to the four contract labs; Weyerhaeuser
Analytical and Testing Service, Mississippi State Chemical Lab, Texas A&M
Research Foundation (organics), and University of Missouri Environmental Trace
Substance Research Center (metals) for analysis.
Other Personnel
a,

Reproductive Dynamics of Burrowing Owls (Athene Cunicularia) in
Southern California

Cameron Barrows
The investigator is attempting to determine: 1) factors for differential
reproductive success, 2) degree of site and mate fidelity, 3) degree of
juvenile survival and fidelity to natal area, 4) age and sex structure of
wintering populations.
Field research plan to begin in the spring of 1990.
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E.
1.

ADMINISTRATION

Personnel

Back Row: 2, 9, 5, 8, 10, 15
Front Row: 16, 7, 6, 4

Gary Kramer - Refuge Manager, GS-485-13 PFT
Thomas Alexander - Assistant Refuge Manager, GS-485-11 PFT
Marc M. Weitzel - Asst. Refuge Manager (Tijuana Slough),
GS-485-09 PFT
4. Ramon Vega - Asst. Refuge Manager, GS-485-05 PFT
5. William Henry - Wildlife Biologist, GS-486-11 PFT
6. Kathleen Arnett - Program Assistant, GS-303-06 PFT
7. Shelly Hunter - Clerk-Typist, GS-322-04 PFT
8. Lee Laizure - Heavy Equipment Mechanic, WG-5803-10 PFT
9. Richard Marquez - Engineering Equipment Operator, WG-5716-10 PFT
10. Marcos Orozco - Maintenance Worker, WG-4749-08 PFT
11. Steve Clay - Assistant Wildlife Biologist, GS-486-05 TFT,
12. Betty J. Grizzle - Biological Tech. (Tijuana Slough), GS-404-05 TFT
13. Kevin Reyor - Biological Tech., GS-404-05 TFT
14. Patrick Morrow - Wildlife Biologist, GS-486-05 TFT
15. Christian Schoneman - Biological Tech., GS-404-05 TFT
16. Jeff Mackay - Wildlife Biologist, GS-486-07 TFT
1.
2.
3.

6

Several upgrades occurred in 1988. Assistant refuge manager Alexander was
promoted to GS-11 on January 17 for accretion of duties associated with the
addition of Coachella Valley NWR to the complex and the staffing of Tijuana
Slough NWR.
Ramon Vega began his tour on January 4, as a manager trainee, Ramon had
worked at Stillwater WMA under the coop. program.
On June 19, refuge biologist Henry was also promoted to GS-11 to reflect his
increased responsibilities on the complex and for the contaminant monitoring
program.
Kathy Arnett was promoted from refuge clerk GS-05 to program assistant GS-06
on September 11.
Richard Marquez was converted from crane operator to engineering equipment
operator and promoted from WC-09 to WG-10 on June 19.
Shelly Hunter, temporary part time clerk-typist was hired permanent full time
as a GS-04 beginning June 19. The position was necessary to handle the
increased paper load associated with the contaminant monitoring program and
the growing Complex.
Steve Clay, temporary assistant wildlife biologist, transferred to Kern NWR in
February to pursue a temporary full time maintenance position. Steve's
primary responsibility at Salton Sea NWR was assisting with the irrigation
drainwater study and contaminant monitoring project at Tijuana Slough NWR.
Kevin Reyor was hired on March 28 as a temporary biological technician to
replace Steve. Kevin resigned on September 9.
On October 31 Chris Schoneman was hired to replace Kevin.
Patrick Morrow was hired as a temporary wildlife biologist to produce a
management plan for the Prado Basin for COE. His tour started on April 4 and
ended October 3 with COE acceptance of the Plan.
Jeff Mackay was hired on October 23 as a temporary wildlife biologist to
provide technical assistance to private duck clubs converting from feeding to
non-feeding in order to comply with federal baiting regulations. The feeding
duck club issue is discussed in section E-7.
In March Manager Kramer was assigned additional duties to work on the North
American Waterfowl Habitat Management Plan. He was rewarded with a temporary
GM-13 promotion in May.
2.

Youth Programs

The Refuge hosted an eight week, non-resident Youth Conservation Corps (YCC)
program which began on June 20 and continued through August 19, 1988.
Assistant Refuge Manager, Ramon Vega, was given full responsibility for
organization and logistics of the program, Carlos Carlon was hired as the

crew leader of the eight member crew. The work force consisted of three
females and five males residing in Brawley or Calipatria. The selection
process was by random drawing of the applications submitted in April.
Transportation and supplies were provided by the Refuge. Safety was
emphasized daily by work and crew leaders. Due to extreme heat (116°F) and
high humidity (45+% the
) crew worked from 7:00 am to 3:30 pm.

Youthful YCC crew at work on favorite project.

SAL RV

Salton Sea NWR projects conducted by the YCC crew included: cleaning and
removing vegetation from irrigation ditches, pouring concrete anchors for
buoys, cleaning and painting signs, eradication of saltcedars from marshes,
removal of degraded fences, construction of a resting bench on the hiking
trail, construction of tree boxes for refuge residential units and general
cleaning and maintenance of refuge equipment. One enrollee assisted office
refuge staff with part time clerical work.
Organized environmental education activities were included as part of the YCC
program. Salton Sea crew toured: Redlands County Museum, guided tour of
Joshua Tree National Monument, Living Desert Museum, Coachella Valley
Preserve, self-guided tour of San Diego Natural History Museum, and the
Tijuana Slough NWR. Several video tapes were shown of the National Wildlife
Refuge system and educational hikes were taken around the Salton Sea NWR.

8

YCC crew assisting with annual maintenance of boundary
signs. SAL RV
Recommendations for 1989 YCC program include: Continue to hire two youth
leaders, preferably from past YCC crews and amend the budget to accommodate
the increase in the minimum wage scale. Both crew leaders worked extremely
well with their crew and accomplished more projects than expected.
3.

Other Manpower Programs

In 1988, two programs were implemented to recruit additional manpower.
Two students sponsored by the Student Conservation Association (SCA) were
hired as resource assistants. Jim Barse, from Maryland, worked from November
16, 1987 through May 30, 1988; this time frame encompassed two programs, early
and late winter. David Elsey, from England, participated from October 16
through December 20, 1988 on the early winter program. They assisted the
biological and maintenance staff ranging from carpentry work to bird surveys.
Other duties included planting trees and assisting in guided tours of the
Refuge to elementary school classes. Their work was very beneficial to the
Refuge therefore the SCA program will continue to be implemented.
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“International” help from David Elsey - SCA voluntee
SAL WH
4.

Volunteer Program

10

Volunteers or chain gang? Conservation crew removed
undesired saltcedar. SAL WH
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5.

Funding

A five year funding comparison for Salton Sea NWR and its satellites, Tijuana
Slough and Coachella Valley NWR's is listed below.
ACTIVITY

FY 1984

FY 1985

FY 1986

1260

364,900

317,100

328,000

1270
1520
8610
7201"
1240
TOTAL

1,500
23,250
3,550
--393,200

1,500
19,440
900
--338,940

1,500
20,700
2,700
7,000
-359,900

h

2841
1971
d
1902
1975'
RPRP

ACTIVITY FY 1987 ACTIVITY FY 1988
1261
1262

385,900o

494,20
-i-?c
0

263,200
122,700

342,700
151,500

12,800
2,700
10,000
301
411,700

30,000
139,973' 145,027'
15,000

-3,953

1242

f

h

68,600
7,000
24,500
122,000'

2 22,100

7,000
700
505,853

1230'

18,700
35,000
21,200
i
60,000
5,000

"Contributed funds - Coachella Valley NWR.
b

Construction and Anadramous Fish funding used for dredging and dune
reconstruction at Tijuana Slough NWR.

'Mitigation funds received from the Bureau of Reclamation.
Salton Sea NWR for habitat improvements.

Funds were used at

d

Habitat Resources Funding for contaminant studies (Salton Sea Irrigation
Drainage Study).
'U.S. Navy funds for Sikes Act Management Plan preparation in San Diego area.
f

U.S. Navy funds for dredging operations at Tijuana Slough NWR.

g

One time RPRP (1261) funds - $36,000 for Tijuana Slough contaminant studies
and ARMM (1262) funds - $86,000 for Tijuana Slough dredging.
h

Corps of Engineers (Prado Basin Waterfowl Management).

i

One time (1261) funds - $40,000 for Tijuana Slough NWR Contaminant Study and
$20,000 for Rehab, Revegetate Roads.
'North American Waterfowl Management Plan.
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6.

Safety

The Refuge safety program is directed toward increased safety awareness among
all staff members and maintaining a safe environment for the staff and
visitors alike.
To involve the whole staff in the safety program, responsibility for monthly
safety meetings rotates through the staff. Some topics addressed were heat
stress, hearing protection, defensive driving, heavy equipment, shop tools,
welding, ATV and aircraft safety.
Because of hazards of working around the polluted New and Alamo Rivers all
refuge staff required to work in the field received immunizations for typhoid,
tetanus and polio by the County Health Department at refuge expense.
Salton Sea YCC camp was accident free this year for the first time in many
years. Tijuana Slough YCC camp had one accident. An enrollee was attempting
to set a metal post by standing on the anchor when he slipped and the anchor
cut through the boot and into his foot.
SCA volunteers were involved in three accidents. On March 3, one SCA strained
ligaments and tore some tissue in his right knee carrying roofing shingles up
a ladder while working on the office carport. On April 18, the same volunteer
fell off the back of a stake bed truck he was using as a platform while
painting the carport.
The second SCA volunteer was stung or bitten by an insect while irrigating
crops, which caused swelling of his forearm and was very painful for a few
days,
The accident causing the most lost time happened at law enforcement refresher
when Marcos Orozco strained his right shoulder while performing the PBC bench
press. After over six months of therapy the shoulder finally underwent an
operation to repair torn ligaments. The operation was successful and his
shoulder is recovering well.
The most potentially serious accident occurred while Lee Laizure was removing
a grease fitting from the tract adjuster on the dragline. When the fitting
was loosened it and grease shot out under pressure injuring Lee's hand and
covering his arm, chest and face with grease. The fitting was never found,
had it hit someone a serious injury could have resulted. Luckily Lee was
wearing his safety glasses so his eyes were protected. No grease was injected
under his skin but his right hand was battered and bruised from being knocked
against the under carriage.
7.

Technical Assistance

Through a cooperative agreement with the Los Angeles office of the COE a
temporary Wildlife Biologist (GS-05) was hired on April 3, 1988 to provide
guidance for the development of a waterfowl habitat management plan for the
Prado Flood Control Basin in Riverside and San Bernardino Counties,
California. Funding from COE provided salary for the 7 month appointment and
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rental of a GSA vehicle. The 65 page report was completed in a timely manner
by mid-September and with high regards from all parties involved.
Special thanks goes out to Patrick Morrow for his diligence and dedication.
Following regional direction (December 19871, a technical assistance program
aimed at waterfowl feeding clubs in Southern California was initiated. The
goal of this action was to further assist duck hunting club owners in their
efforts towards producing natural forage (moist soil plants and aquatic
invertebrates) prior to enforcement of federal baiting regulations.
Historical Perspective:
Recognizing a need to eliminate crop depredations in the Imperial and
Coachella Valleys, waterfowl hunting clubs were licensed by the State of
California in 1953 to provide bulk cereal grains for foraging waterfowl.
Special regulations for hunting on feed clubs were imposed and included a
closed hunting zone around the feeding station, mandatory water impoundment
duration on a percentage of the club, a minimum daily amount of high quality
feed and a record of waterfowl harvest. Non-compliance with any of these
regulations could result in loss of the feeding license and legal proceedings.
In response to a 1975 suit filed against the Federal government by the CDF&G
and others to prevent Federal agents from interfering with the state’s feeding
program, a major study of the issue was ordered by the court. The study was
to assess, among other things waterfowl distribution relative to habitat and
club type (feeding vs. non-feeding); habitat availability; the occurrence and
extent of alleged crop depredation; waterfowl behavior relative to habitat,
club and hunting pressure; harvest relative to club type and impact of feeding
programs on distribution and numbers of waterfowl, crop depredation and
harvest. The University of Missouri, under the direction of Dr. Leigh
Fredrickson, was contracted by the Service to conduct the study. Club records
analyzed during the study indicated no significant difference in hunting
success between feed and non-feed clubs. Dr. Fredrickson also found that even
though fed grain was available in quantities that appeared to be more than
sufficient to provide existing energy requirements for all wintering pintails
feed clubs with vegetated wetlands held more pintails and had a higher hunting
success than nonvegetated clubs where only fed grains were available.
Vegetated ponds produced more ducks in the bag per hunter day (3.7) than
nonvegetated ponds (2.8). Although grains are high in carbohydrates, Dr.
Fredrickson felt they may not provide the nutritional base needed for
breeding, migration, or other activities. These results stressed the
importance of a diverse food base that also promotes the production of
important invertebrate populations.
A Service appointed advisory committee made up of 14 waterfowl specialists
from throughout the United States made conclusions or recommendations based
primarily on Dr. Fredrickson’s 1980 report. Among those conclusions were the
1) feeding on clubs cannot be justified on the original premise
following:
that it would reduce crop depredations; 2) while feeding attracts pintails on
clubs, behavior modification prevents a significant increase in the hunter
kill; 3) conversion from grain feeding to moist soil management should be
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initiated and completed as soon as possible; and 4) a technical assistance
program should be conducted to provide waterfowl club owners and operators
with information on developing water, food and cover for waterfowl and other
wildlife.
During 1980 the Service and CDF&G initiated a program providing assistance to
interested private clubs to evaluate their potential to produce natural food
and suggest ways by which this could be accomplished. Wendell Miller, a
habitat specialist with forty years of experience in California moist soil
management was contracted to conduct the program which began in December 1982
and ended in July 1987. Following a report by Mr. Miller on the feasibility
of improving waterfowl food production on private duck hunting clubs in
southern California and concerns raised by duck club owners relative to their
ability to produce natural forage the Service intensified the technical
assistance program. Refuge Biologist Henry was assigned duties of conducting
the program. In November, Jeff Mackay, a second wildlife biologist
(temporary) was hired to assume the technical assistance responsibilities.
Feeding clubs were contacted and some inspected. Management efforts by club
operators were evaluated and techniques were recommended for each club to
improve production of moist soil plants, reduce soil salinity levels, improve
water control and management, control undesirable vegetation and enhance
aquatic invertebrate production. A few clubs have made excellent progress
while others have made no progress towards producing natural forage. A l l
feeding clubs are capable of replacing out of sack grains with natural plant
and animal forage. The major limiting factor towards this end is the effort
put forth by each club.
F.
1.

HABITAT MANAGEMENT

General

Salton Sea NWR is geographically located in the upper Colorado Desert Region
of the Sonoran Desert where annual rainfall rarely exceeds three inches.
Native habitat consists of creosote bush - white bursage and palo verde mesquite communities with isolated riparian zones dominated by cottonwood and
willow. These basic habitat types are considered climax communities and are
very stable unless disturbed.
As early as 1850, there were plans to alter the Salton Sink by bringing
irrigation water from the Colorado River for irrigation. Since that time,
over 475,000 acres have been converted from desert sand and brushlands to
agricultural lands.
2.

Wet lands

Wetland management is directed toward production of natural foods to provide
wintering habitat for waterfowl and nesting habitat for Yuma clapper rails.
Tract A (160 acres) in Unit I was drawn down to facilitate land-leveling and
levee rebuilding that was scheduled for the late summer and fall. Three of
the four ponds were completed in December. One pond was seeded with a mixture
of alkali bulrush and water-grass. Flood-up began shortly thereafter.
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Tract B (160 acres) was also drawn down in late March due to a botulism
outbreak and to begin rehabilitation. The work will include levee
construction, rough land leveling, improvements in the water delivery and
drainage systems and saltcedar control.
All water used to flood Tracts A and B prior to 1985 was agricultural drainage
(primarily subsurface - “tile” drain water). Late in 1985, these waters
became suspect of carrying toxic trace elements (selenium) and soluble
pesticides and their use was discontinued. A new water delivery system is
under development and since January 1986, all water used to flood both Tracts
was class one agricultural water.
Reidman Ponds 1 and 2 were dewatered on 11 March and Ponds 3 and 4 dewatered
in early April. Ponds 1 and 2 produced good and fair stands (respectively) of
watergrass and sprangle top with only one additional irrigation in early May.
Ponds 3 and 4 were drained to mudflat on 5 April and shallowly flooded
intermittently through July, this resulted in additional leaching and an
excellent alkali bulrush stand.
In an effort to reduce soil salinity in the Reidman field (adjacent to the
Reidman ponds), four 8 acre leach ponds were constructed on the north end of
the field during January and February. Drain tile had been installed previous
to pond construction to facilitate crop production. Flood-up began after
construction was complete in February and ponds remained flooded
intermittently until April draw down. Ponds were again flooded during the
fall beginning in October with leaching continuing through winter.

Leach ponds provide excellent habitat and will improve
farm crop yields. SAL WH
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Fall floodup on the Refuge began 19 September and all ponds were at desired
depths (4-6 inches) by 23 September. Waterfowl use peaked during the months
of December and January with over 2,000 wigeon and 12,000 white geese
utilizing the new 80 acre ponds. Shorebird use fluctuated greatly with peaks
of over 2000 long-billed dowitchers recorded in March and April.
Newly developed Hazard ponds 1A, 2A and 3A remained barren of any vegetation
due to the high water table and hypersaline soils ranging from 8,000 ppm to
19,000 ppm. All ponds were kept flooded to promote wigeon grass (Ruppia)
development. Hazard ponds 1 and 2 were kept shallowly flooded and wigeon
grass quickly became established. Hazard pond 3 was dewatered in late March
but due to hypersalinity failed to produce any plant growth. Hazard ponds 4,
5, 6 and 7 were managed for swamp timothy (Heleochloa) and water grass
(Echinochloa) with spring draw downs beginning in early March. One to two
irrigations in May produced good to excellent stands. Mowing of scattered
clumps of sesbania and saltcedar was completed'in all ponds by late July.
Waterfowl use rose markedly with over 4,000 birds primarily pintails using the
Hazard through October and November.
Hazard ponds 8 and 9 were no longer at the mercy of high water flows of the
Alamo River and were dewatered via a PTO pump in early May and again on 24
June and left dry until September. This pump was installed by Ducks Unlimited
in June 1987.
Hazard pond 10 was dewatered in mid March, and irrigated in May producing a
fair stand of watergrass. Mowing in early September was needed to control
sesbania and saltcedar.
The headquarters ponds were drained in late March to mudflat and soon after
reflooded to stimulate wigeon grass germination. This had a tremendous
effect, tripling the area of coverage. The ponds remained flooded with
periodic flushing throughout the year.
The recently completed Union Leach ponds (30 acres) were disced, leveled and
20 acres planted to rice at 60 lbs/acre. Results were good to excellent
pending individual pond levels. Snow geese (3-4,000) really enjoyed
themselves taking only 7 days to wipe out 20 acres. Duck use increased
significantly as the stand was opened up.
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Union I leach ponds - August rice.

SAL WH

Special thanks goes to Pete Knight of Knight Ranch Inc. in Glenn, California
for donating 1400 pounds of short grain rice.

-

Union leach ponds - January, after use by 3000 plus
snow geese. SAL WH
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4.

Croplands

The Refuge had 765 acres of goose pasture with 275 acres in alfalfa and 490
acres in combination of sudan grass (summer) and winter wheat/rye/oats (fallwinter). All farming is under a cooperative agreement that is renewed every
four years. The cooperator harvests the alfalfa from April 1 to September 30
leaving the remaining (winter) cuttings for goose browse. The annual summer
crop was sudan grass which the cooperator harvested. To provide the
governments share, the cooperator planted wheat, barley or rye grass in the
fall (after October 1) and the entire crop was grown as green browse for
w i l d l i f e . No harvesting or cutting of annual crops occurred from October 1 to
March 30.

Alfalfa smorgasbord for dining snow geese.

SAL GK

The first alfalfa cuttings were made in April with final cuttings in
September. Irrigation of field crops was required every ten to twelve days
due to the high temperatures and evaporation rates. Alfalfa and sudan fields
were hayed every 20-30 days. The total yield was 344 tons of sudan hay and
643 tons of alfalfa hay.
On September 10 the farming agreement with Wallace Swearingen was revoked.
Termination was due to failure to meet alfalfa crop standards established by
the Refuge at 75 percent. The crop was inspected by SCS and revealed only a
24 percent stand. This left the field in our hands until a new cooperator
could be found. The resulting poor stand was burned in late January and
resprouted to be quickly consumed by 4,000 snow geese.
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The only fields in production at Unit I were S. Johnson, Flammang and Reidman.
North Johnson and "C" Tract were left fallow and/or full of weeds. Only 3
fields totalling 280 acres provided browse or grain for wintering geese.

Alfalfa field (Vail 461) before arrival of geese.
SAL GK
The Union Tract (field Vail 419))was disced and seeded to wheat in mid
November. The north 30 acres remained in rice-leach ponds. Leaching
continued for ten months.
The Refuge fields provided a continuous source of goose browse throughout the
winter months. Unit II fields planted to wheat received limited use in 1988
compared to 1987 even though the fields were ready and waiting for the fall
migrants. In contrast to the low use of green wheat and oats, heavy use of
alfalfa occurred in Unit II with 120 acres 80 percent utilized by mid
December. Goose use days for Unit II rose 300% with the corresponding acreage
of alfalfa available.
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Goose use of alfalfa fields increased 400% compared
to green wheat fields. SAL WH
The four acre headquarters field was seeded and irrigated to wheat on 15 March
by Refuge staff and left standing for upland birds and wildlife.
6.

Other Habitats

During the months of March and April, field borders along the western edge of
the Reidman and the eastern edge of the N. Johnson fields were disced, seeded
to wheat or milo, corrugated, bordered and planted by Refuge staff with five
desert tree species: palo verde (2 types), screwbean and honey mesquite,
desert-thorn, and sweet acacia, with excellent results.
9.. Fire Management

On May 29, a fire along the Alamo River and Hazard N-37 burned eight acres.
Due to inaccessibility the fire was allowed to burn itself out under watch by
fire units from Niland and Calipatria.
11.. Water Rights

The Refuge currently uses about 2800 acre feet (AF) of water per year for
management of wetland units with 30 percent obtained as "free water". The
"free water" is a mixture of irrigation water (operational spill) and surface
drain waters. Included in the 2800 AF of water is the usage for 4 newly
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developed 20 acre impoundments on the Reidman Tract which came on line in the
spring of 1986. These areas were previously unflooded farmland.
In 1985 the quality of the "free" subsurface drain water used to flood some
ponds was suspect of carrying toxic trace elements and soluble pesticides. As
a result of these concerns the use of subsurface drain water was discontinued.
Water quality monitoring has been initiated to determine if.these drain waters
are of an acceptable quality for irrigation and flooding of our wetlands.
Until that data is analyzed, subsurface drain waters will not be used,
With the renovation of 300 acres in Tract A-B and 100 acres in the Hazard the
need for delivered water will increase by an additional 2000 AF. This equates
to $20,000.00 at the current price of $10.00 acre/foot for class one water
purchased from the Imperial Irrigation District (IID).
As the Central Arizona Project and a proposed water transfer from IID to the
Southern California Metropolitan Water District comes on line it will cause
stricter water conservation measures in the Imperial Valley. This will mean
less surface drain water and irrigation spill for use on the Refuge. The time
has come to obtain additional funds to purchase water. If funding is not
provided to purchase good quality water, some moist soil impoundments heavily
used by waterfowl and nesting habitat for the endangered Yuma clapper rail
will not be flooded.
G.
1.

WILDLIFE

Wildlife Diversity

A total of 373 species of birds, the most reported for any refuge in Region 1,
have been observed along with 40 species of mammals, 20 species of amphibians
and reptiles and 13 species of fish. Bird diversity in the area is largely
due to the Refuge's location in the Pacific migration corridor.
2.

Endangered and/or Threatened Species

Yuma clapper rail (Rallus longirostris yumanensis) populations remained at
levels comparable to 1987 with 11 counted pairs scattered throughout the
Refuge with the majority (80%) using Tract 2 and Bruchard area of Unit I. The
population appears to remain at levels above the long term average of 8
counted pairs per year for the past nine years such surveys were conducted.
Other nesting activity was documented in Hazard pond 10 and along both the
Alamo and New Rivers.
Wetland management for the production and maintenance of rail habitat
continued with improved water level manipulation. A habitat improvement
project was 90% completed on Tract A at Unit I. This involved the completion
of construction on three 30 acre ponds, with partial completion of a fourth 50
acre pond. Completion of construction on this larger pond should be
accomplished during FY 89. Tract A will follow a seasonal management regime
but with emphasis placed on providing adequate forage as well as nesting and
brood cover for Yuma clapper rails.
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were conducted on non-hunt days. The count area is described as the south end
of the Salton Sea and Imperial Valley. Counts were initiated in November, one
month later than normal, due to logistical problems relative to availability
of aircraft charter services.

Bird’s eye view during aerial survey.

SAL WH

Goose populations wintering along the southern edge of the Salton Sea
continued the decline observed since 1986. Total goose populations dropped to
a high of 20,570 during 1988 from 23,750 observed during 1987. Canada geese
continued a downward trend with only 60 percent of 1987 survey totals
observed. White goose (snow and Ross’) populations dipped from 20,800 in 1987
to a high of 18,700 during 1988. Even with an excellent snow goose hatch, a
mild winter held birds to the north and were significant factors in explaining
the slight decline.
The Refuge goose population peaked at 9,000 during February. This represents
an increase from the peak observed during 1987 but goose use remains slightly
below average compared to the past four years. However, the average does not
consider the exchange and movements between the Refuge and adjacent areas.
The Refuge remains the only significant sanctuary within the Imperial Valley.
Nearly every white goose using the Imperial Valley utilized the Refuge ponds
and croplands sometime during the winter, spring or fall months.
The first snow geese arrived in the Imperial Valley on 14 October, six days
earlier than 1987. The major influx occurred in November with 10,000 birds
counted during a three day period beginning on 17 November.
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The following graph shows nesting population of Yuma
Salton Sea NWR for the last 14 years.

Clapper rails (Pairs) at
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Sightings of other endangered/threatened species included 100 brown pelicans
and two individual peregrine falcons. All birds were observed during the fall
and winter months.
Historical survey records indicate the desert pupfish (Cyprinoden macularius),
an endangered species (federal/state), was found in the Salton Sea and
associated rivers and agriculture drain system. Increasing salinity has
destroyed nearly all pupfish habitat. The last confirmed sighting was during
1986. Plans are being prepared to improve a two acre pond on the Refuge as
pupfish habitat, Stocks of native pupfish are locally available and will be
acquired following pond rehabilitation.
3.

Waterfowl

Monthly aerial flights were conducted to count waterfowl on Salton Sea NWR,
Imperial Wildlife Area (Wister and Finney-Ramer Units), local waterfowl
hunting clubs and private farmlands adjacent to the Salton Sea shoreline. In
an effort to determine waterfowl use throughout the Imperial Valley surveys

24
Estimated Goose Population Peaks, Salton Sea NWR

10,000

5,000

I

1,000
1985

1986

1987

Age ratio counts were conducted from
percent juveniles in the white goose
R O S S’ geese comprised 16 percent of
R O S S’ geese were sighted during this
past two years.

1988

early November through December with 42
flock, an increase of 5% from 1987.
the white goose population. No blue phase
year contrary to sightings during the

Total duck use days decreased to 3,442,500, down from 1987 estimates of
5,123,640 duck use days. This decrease coincides with the continental trend
of declining waterfowl populations. Additionally, a portion of the lower dayuse estimate may be accountable to duck use patterns in the Imperial Valley
versus timing of aerial surveys. Ruddy ducks continue to be the most numerous
species observed with estimates as high as 49 percent of the Pacific flyway
population wintering on the Salton Sea.
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Estimated Waterfowl Peaks, Salton Sea NWR and Vicinity 1988
Species
Canada Goose
White Goose
Pintail
Mallard
Shoveler
Green-winged Teal
Cinnamon Teal
Wigeon
Gadwall
Ruddy Duck
Scaup
Canvasback
Redhead

Salton Sea NWR

Other Areas

Total

Date

470
8,500
1,160
145
4,655
1,635
255
845
105
9,390
205
75
510

2,260
9,000
15,705
190
16,740
6,935
1,195
4,320
945
10,205
1,125
825
255

2,730
17,500
16,865
355
21,395
8,570
1,450
5,165
1,050
19,595
1,335
900
765

Feb.
Feb.
Feb.
Nov.
Feb.
Dec.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Nov.

Recently goose-grazed leach ponds are used by ducks.
SAL WH
4.

Marsh and Waterbirds

Colonial nesting declined with only 200 great blue heron, 850 cattle egrets
and 11 great and snowy egret nests scattered among the three major colonies
along the Sea. Nesting for all colonial species dropped 42 percent from 1987
levels, Apparently loss of food resources in the Salton Sea due to colder
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than normal winter temperatures is a major factor. Peak populations were
established for white pelicans (33,000) double crested cormorants (2,400) and
eared grebes (65,000).
5.

Shorebirds, Gulls, Terns and Allied Species

Peak shorebird use continued to occur during the fall and spring months
(September - November and February - April). The mud flats and shallow
freshwater ponds surrounding the Sea received heavy use by large
concentrations of long-billed dowitchers, dunlin, western and least sandpipers
and Wilson’s and red-necked phalarope,
Long-billed curlews, marbled godwits and whimbrels continue to be abundant
during the fall and spring with mountain plovers commonly seen in large
wintering flocks in open grass or plowed fields,
Black-necked stilts, avocets and killdeer nested on the Refuge again in large
numbers. Snowy plovers continue to breed here with 10 nests located. At
least two chicks were observed on Unit I. Gull-billed terns attempted to nest
on islands in the Salton Sea north of the Hazard Tract but were subjected to
rampant predation apparently by raccoons. Following the loss of these nests
12-15 pair nested on the Hazard Tract.
Approximately 50-60 wood storks and 500 black skimmers were observed
throughout the summer months. Stork numbers dropped substantially from 1987
levels of 220 birds and skimmers are down slightly. Skimmers attempted to
nest just north of the Alamo River along the Sea. However, most nests were
again destroyed by marauding raccoons. This breeding population of skimmers
i s at the northern limit of their range.

Representatives of some of the bird life observed at
the Refuge. SAL WH
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The Imperial Valley continued to provide important foraging areas to several
thousand wintering white-faced ibis. A survey conducted in late December
accounted for 3000 ibis on a single roost site! The Refuge ibis population
fluctuated greatly with a peak of 500-600 observed in November.
Large concentrations of ring-billed gulls (30-35,000) continue to gather
during the winter months along the Sea edge and in flood-irrigated fields.
Mixed in these masses are numerous allies including: yellow-footed, laughing,
mew, western and California gulls, Forster’s, black and caspian terns.

6.

Raptors

American kestrels and barn owls are abundant winter visitors and many remain
to nest, primarily in the numerous hay stacks on the Refuge an&in surrounding
farm fields. Burrowing owls were a common sight along all major agriculture
drainage ditches, primarily in Unit I. Great horned owls are occasionally
sighted.
Peregrine and- prairie falcons and merlins were seen occasionally in the fall
and winter. Red-tailed and ferruginous hawks and northern harriers were
commonly observed throughout the fall and winter. Osprey make occasional
appearances during winter and spring.

7.

Other Migratory Birds

The Audubon Christmas Bird Count was conducted during late December.
Participants observed 140 species for a total of 69,279 individual birds.
Total species were well down from 1987 totals but overall about average.
Highlights included: a golden-crowned sparrow, dark-eyed juncos, Brewer’s
sparrows, chipping sparrows, cedar waxwings, chestnut-sided warbler, Eastern
phoebe, black-shouldered kites, and a peregrine falcon.
Additional unusual bird observations throughout the year included: Clark’s
grebe, wood storks, yellow-footed gulls, laughing gulls, black terns, gullbilled terns, black skimmers, red-necked and wilsons phalaropes, mountain

plovers, stilt sandpipers, brown pelicans, greater white-fronted geese,

Aleutian Canada geese, blue-winged teal, red-breasted merganser, blackshouldered kite, red-shouldered hawk, and mountain bluebirds.
10.

Other Resident Wildlife

Desert cottontails, raccoons and striped skunks are very abundant on the
Refuge, especially around the headquarters area, Soft-shell turtles,
rattlesnakes, desert spiny and whiptail lizards also add variety to the fauna
of the Refuge.
11.

Fisheries Resources

During the mid-1950’s, various species of marine fish from the Gulf of
California were transplanted into the Salton Sea by CDF&G. Orangemouth
corvina, sargo, gulf croaker, and tilapia have flourished and provide
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excellent sport fishing. CDF&G and other researchers consider the Salton Sea
to be the most productive fishery in the western United States.
During recent years, the annual inflow of irrigation drainage to the Salton
Sea generally has been balanced by natural evaporation. As a result, the five
million tons of salt added to the Sea each year have slowly increased salinity
to about 40,000 milligrams per liter. If salinity continues to increase, the
marine fishery wil1 eventually be destroyed. This will affect the food
resources of some endangered species and numerous other fish-eating birds.
Various mitigating measures have been proposed and studied, but no project has
been funded to solve the salinity problem,
14.

Scientific Collections

During 1986 and 1987 reconnaissance level studies identified elevated levels
of selenium, arsenic, mercury, boron, DDE and other trace elements and
chemicals. The study resulted in the initiation of a multi-year Salton Sea
Intensive Study with the emphasis being biological studies, pathway analysis,
chemical specification and potential sources of contaminants within the Salton
Sea watershed.
During 1988, the first year of the intensive study, biotic samples needed to
satisfy the study objectives were collected from the Salton Sea and adjacent
agriculture drain system. Refuge personnel were primarily involved with
specimen collection, dissection of sample tissue and preparation of samples
for shipment. Sample specimens included ruddy ducks, Northern shovelers,
crayfish, mudsuckers, mosquito fish, sailfin mollies, black-necked stilts,
pileworms, water boatmen and Asiatic clams.

Collecting aquatic invertebrates from the Salton Sea.
SAL WH
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Collection Summary 1988 Salton Sea Intensive Study
Specimen

Sample Tissue

Number Collected

Ruddy Duck
No. Shoveler
Black-necked Stilt
Fish
Invertebrates

liver, breast
liver, breast
eggs, chicks
entire carcass
entire carcass

74
18
157 (137/20)
5 (164 g.)
10 (1812 g.)

16,

Marking and Banding

Following the close of waterfowl (duck) season on January 19, duck trapping
began at two locations on the Hazard tract. A total of 291 ducks of 5 species
were banded with metal USFWS bands. The Refuge banding program, besides
yielding important scientific information, provides hands-on experience and is
used in conjunction with the environmental eduction program for elementary
school groups and the SCA volunteer.
Nine returns from previous banding efforts were received. These bands were
collected from 3 Pacific Flyway states. Marking and banding efforts are
summarized below. The table also includes information on band returns.
Waterfowl Banding Summary at Salton Sea NWR, 1988
Species
Northern Pintail
Green-winged Teal
Mallard
Cinnamon Teal
Fulvous Whistling Duck

# Banded

Returns'

225
50
2
9
5

6
2
0
0
0

291

8

Lesser Scaup
Lesser Snow Goose

-----

1 (banded 2/87)
1 (banded 2/67)

Total

291

Subtotal

10
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'Return location listed below in order of species presented above.
i
1
1
1
1
1

17.

McGrath, AK
Cathedral City, CA
Richmond, CA
Bend, OR
Long Beach, CA
Delano, CA

07/08/88

Bellflower, CA
Ontario, CA

12/17/88
10/15/88

Calipatria, CA

12/15/88

Norwalk, CA

01/03/88

12/20/88
12/20/88
11/22/88
12/17/88
12/15/88

Disease Prevention and Control

During late March and into May a moderate epidemic of avian botulism on the
Refuge was discovered. Crews collected 324 carcasses and 44 sick birds from
Tract B of Unit 1. The unit was in the process of draw-down in anticipation
of major rehabilitation work. Fast response by USFWS crews on carcass removal
prevented a potential major epidemic from occurring.
A second moderate epidemic of avian botulism occurred between mid-April
through early May. Carcasses were collected from the Shady Acres duck club,
adjacent to a portion of Unit I by USFWS crews. The size of the epidemic may
have been reduced if earlier notification had been received. The area
affected is not regularly patrolled by Refuge personnel and the duck club
owners reside out of county. An inability to adequately drain the duck club
due to high water level of the Sea created ideal conditions for the production
of botulism toxin. A total of 595 carcasses were collected along with 65 sick
birds. The birds were rehabilitated using standard treatment methods and
released at Refuge Headquarters. It is unknown how many of the treated birds
survived because the Refuge does not have a hospital recovery facility.
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Bio. Tech Reyor and SCA Volunteer Barse treating botulism
sick birds. SAL WH
In light of monitoring problems with treated and released sick birds, plans
are on the drawing table for construction of a hospital recovery facility.
Construction should begin during FY 90. The facility will be fenced and
include a shaded area with fresh water available at all times. Fully
recovered birds will be allowed to escape by flight. As a side benefit all
birds will be banded before release.
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Summary of Waterfowl and Other Waterbird Mortality Due to Avian Botulism, 1988
Species

# Carcasses

Gadwall

6
38
206
(2)/42
258
13
71

Wigeon
Green-winged Teal
Blue-winged/Cinn. Teal
Shoveler
Pintail
TOTAL DABBLERS

2
68
1
71

Redhead
Ruddy Duck

Bufflehead
TOTAL DIVERS

12
24
76
4
39
115
1
3
2
1
1
2
3
283

coot
Black-necked Stilt
Avocet
Snowy Egret
Long-billed Dowitcher
Western Sandpiper
Black-crowned Night Heron
Great Blue Heron
Ring-billed Gull
Willet
Black-bellied Plover
Semipalmated Plover
Killdeer
TOTAL OTHERS

919

TOTAL BIRDS
H.

# Treated/Released
0

1
32
2
51
4
11
0

10
1
11

5
3

8
109

PUBLIC USE

1. General
This year public use was estimated between 25,000 and 30,000 with the bulk of
the visitation occurring November through March. The Salton Sea area remains
a popular area for bird watching and as the facilities continue to improve
public use increases.
The headquarters visiting area provides an observation tower, interpretive
panels and trail, restroom, shaded picnic area and interior exhibit for refuge
visitors.

4.. Interpretive Foot Trails
The Rock Hill hiking trail provides visitors an excellent opportunity to
observe wildlife and wildlife habitat. The trail begins at the headquarters
and heads west one half mile along a mesquite tree row on the edge of a wheat
field utilized by wintering geese then turns north on the main levee along the
Salton Sea. Visitors overlook a barnacle bar heavily used by a wide variety
of birds year round. The trail ends on the top of Rock Hill where visitors
can overlook the Refuge and surrounding area. Interpretive signs along the
trail and on top of Rock Hill help visitors appreciate their surroundings.
The trail is a mile long and return is by the same route.
6., Interpretive

Exhibits/Demonstrations

The interior exhibit completed in 1987 continues to draw favorable comments
from the public. The exhibit included 35 birds, mounted and displayed in a
floor to ceiling case depicting three habitat types found on the Refuge seasonally flooded freshwater wetlands, cropland and coverstrips.
8.. Hunting

Hunting on the Refuge is limited to waterfowl hunting and by permit only.
Permits are issued by CDF&G as part of the Imperial Wildlife Area hunt unit.
The Refuge has ten waterfowl blinds located in moist soil units on the Hazard
tract and four goose pits in green browse fields on the Union tract,

Installation of much needed new hunting blinds.

SAL WH
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The Imperial County Fish and Game Commission purchased eight fiberglass blinds
for the Refuge to replace deteriorated hunting blinds. The Refuge purchased
an additional eight and installed fourteen for fall hunting season.
A 25 shell limit was initiated in 1986 on the Refuge and the nearby state
operated Imperial Wildlife Area. The regulation limits a hunter (in the
field) to 25 shells in possession; there is no limit on the.number of times a
hunter may return to his vehicle to replenish his shell supply. The
regulation is welcomed by most hunters as a method of improving hunting
quality by reducing sky scraping and crippling. Steel shot was required for
Imperial County starting in 1987.
The duck hunting season was split again with seasons running October 15
through November 9 and December 7 through January 8. The daily bag limit was
reduced to four with not more than one hen mallard and one pintail or either
sex in the bag and a possession limit of eight with not more than two mallard
hens and two pintails. The goose season opened October 15 and ran through
January 15, with a one week delay for Canada geese, October 22 through January
15. Limits were six birds per day/six birds in possession with no more than
three white geese and three dark geese of which only one may be a Canada
goose.
Hunting was best on the Hazard tract with 441 hunters taking 772 ducks and 15
geese for an average of 1.78 birds per hunter.
Waterfowl Harvest
Hunters
Hunt Average
Ducks
Geese
_---_-_-_________------------~~~~~-----------------~---~~~~~~~~~~~~~
1988-89
787
254
1.45
717
1987-88
684
236
1.81
508
1986-87
694
133
1.17
706
1985-86
270
237
1.10
460
1984-85
187
364
0.83
664
1983-84
152
193
1.07
305
1982-83
488
184
1.05
639
82
245
0.73
444
1981-82
1980-81
1084
203
1.45
886
___-_------------___~~~~-~-~--~---_______~___~__~~~~~~~~~~-~~---~--9., Fishing

Much of the Refuge is inundated by the Salton Sea. The majority of this area
is open to public fishing. With an estimated 26,000 angler use days/year,
these areas contribute significantly to the overall use of the Refuge. In a
survey conducted by CDF&G, the Salton Sea had one of the highest catch-perangler hour values of any inland fisheries within the State and possibly the
nation. Fishermen caught an average of 1.46 fish per hour for over 76,000
pounds of fish taken legally each year. Tilapia made up 41 percent of this
catch followed by bairdiella (gulf croaker) - 28 percent, sargo - 28 percent
and corvina - 3 percent.
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In April 1986, the closed area of the Sea adjacent to Rock Hill was opened to
fishing for the first time. This area (approximately 1000 acres) had been
closed since it was inundated in the early 1970's and acts as the only
sanctuary for migratory birds on the Sea. The area was opened to summer
fishing, April 1 to September 30, on a trial basis after the refuge biologist
determined that fishing activity would not have a significant impact on
colonial nesting birds. Over the last three summers no adverse effects have
been observed and compliance with the winter closure is much better.
Twenty-one new marker buoys were purchased and placed on the Refuge boundary
to better mark the closed area. A sign explaining purpose of the closed area
was also installed at the Red Hill boat launch.

Heading out with another load of buoys to mark closed
area of Unit II on the Salton Sea. SAL RV
On April 26, 1986, California Department of Health Services recommended
adults limit their consumption of Salton Sea fish to no more than eightounces
per month because of the elevated levels of selenium found in fish samples
taken by the State. Since the warning was issued fishing activity on the Sea
has been cut in half.
The "60 Minutes" story on the New River which aired on December 28, 1986 may
have further reduced angler interest in the Salton Sea. The New River, which
"60 Minutes" called the most polluted river in the world, begins in Mexico and
empties into the Sea near Unit I of the Refuge.
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11.

Wildlife Observation

Wildlife observation at Salton Sea NWR translates into bird watching. The
Refuge supports 373 species of birds. This year serious birders from Canada,
England, Switzerland, Belgium, Norway, Australia and throughout the U.S.
visited the Refuge to see a variety of birds found only in extreme
southeastern California, Some of the rare or unusual birds.that attracts
these people include: Abert’s towhee, brown and blue-footed booby, crissal
thrasher, gull-billed tern, yellow footed gull, mountain plover, fulvous
whistling duck, black-bellied whistling duck and wood stork.
Audubon and Natural History Museum groups and University classes from all over
the southwest annually visit the Refuge during January and February.
17.

Law Enforcement

The number of violation notices issued dropped substantially this year mainly
because no tickets were issued for boat trespass in the closed area of the Sea
adjacent to Rock Hill. Since the areas was opened to summer fishing (April
1 - September 30) in 1986 compliance with the winter closure has been good
overall.
This year five violation notices were issued for boat trespass. Previously,
as many as 30 violation notices were issued annually to anglers thinking the
best fishing had to be in the closed area.
Numb e r
Trespass (boat)
Trespass (vehicle)
Custody of birds of another
Take/unplugged shotgun
I.
1.

5
2
1

1

EQUIPMENT AND FACILITIES

New Construction

Again this year Ducks Unlimited (DU) sponsored a project on the Refuge.
Hazard Lift Pump # 2 project , #CA-922-01-002, was completed for $28,000:
$20,000 from DU and $8,000 Challenge Grant matching funds.

The
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Nearly completed twin pump project on the Hazard.

SAL WH

A four car shade was built on the back of the office. The carport was needed
to protect the vehicles from the sun and the 100°F plus temperatures.

SCA volunteer and assistant biologist join forces
to construct carport. SAL TA
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2.. Rehabilitation

In July Anderson-Merrill Contractors started work on the Unit I Tract A pond
rehabilitation project. The Refuge field crew had cleared the vegetation,
ripped the old dikes and disked most of the 160 acres to ensure maximum dirt
would be moved under the equipment rental contract. But despite the crews
continuing efforts, working with the contractor ripping hard ground and using
the dozer to assist in dike construction the project was only about 60%
completed when the money ran out. Under contract number 14-16-0001-88080
(LFG) $41,872.50 was obligated and two add-ons brought a total of $62,619.50
spent on the project, Luckily the owner of Eagle A Construction, the subcontractor, was an avid waterfowler and donated $4,471.75 worth of equipment
hours to complete pond 3 so the Refuge would have three completed ponds. The
refuge staff installed water control structures, seeded the ponds with
waterg rass and flooded in mid-December. The remaining work includes leveling
pond 4 and construction of four ponds on Tract B, building dikes and leveling
pond b ottoms.

Installing cross-over on water delivery ditch for newly
rehabed wetland at Unit I. SAL RV
After a few problems the riprapping of the new Unit I dike was finally
completed under contract number 14-16-000l-88023(LFG) for $55,000. First, all
bids were above the $55,000 allotted for the contract so the rock tonnage was
reduced through negotiations with the lowest bidder. By the time negotiations
were completed and the contract awarded, the source from which he planned to
obtain the rock had shut down, leaving him with a much longer distance to haul
rock and a money losing contract. Since the bid was awarded three days after
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the bid acceptance period the contract was declared null and void and the next
lowest bidder was notified. After negotiations the contract was awarded to
Fish Construction Inc.. of Mancor, Colorado and although the rock tonnage was
cut nearly in half by this time, it was sufficient to cover 95% of the dike.
The 5% left exposed is not subject to erosion at the present level of the
Salton Sea.
The Rock Hill pond land leveling project was awarded to Master Construction
under contract number 14-16-0001-89010(TS) for $13,200 in late November. Work
was started immediately so the project could be completed before any winter
precipitation, However, with only about 20 hours of work to go a January rain
of only 0.84 inches shut the project down. The area is heavy clay with a high
water table. Work was delayed for three months.

After 2 years of draw down rehab work finally under way.
SAL RV
The remaining 430 feet of the headquarters water delivery ditch was concrete
lined for $6,379.55 under contract number 14-16-0001-88085(SLS).
Leach ponds were developed on the north third of the Reidman field to remove
excess salts. The area will be leached for several years by holding water on
the ponds which leaches through the ground to the drain tile removing salts
with it. The area will only be leached in the winter months due to high
evaporation rates in the summer. The pond also provides additional wetlands
for waterfowl.
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4.. Equipment Utilization and Replacement

In April the 1974, 4400 Ford backhoe/loader finally reached the point where it
was not feasible to repair anymore. The engine and hydraulic system were both
worn out.
Ruby Lake NWR loaned their new John Deere 210 backhoe/loader to the Refuge for
the last half of the summer to install water control structures on Unit I.
Since then the Refuge has been dependent on CDF&G, Imperial Wildlife
Management Area for a backhoe. The Refuge and Management Area are less than
ten miles apart and have helped each other out in a pinch before but this is
the first time sharing of equipment has been an such a regular basis.
The Refuge was scheduled to receive a new backhoe with ARMMs funds for FY 89
but project priorities changed and the backhoe was dropped.
J.
4.

OTHER ITEMS

Credits

Sections A, H, and I were written by Tom Alexander; section F by Bill Henry;
section E.7 and G by Jeff Mackay; section B by Ramon Vega; section E.5 by
Kathy Arnett; and all other sections were written by their combined efforts.
Editing was done by Ken Voget and Jeff Mackay. Credits, typing, and assembly
of report was done by Shelly Hunter.

COACHELLA VALLEY NATIONAL WILDLIFE REFUGE
THOUSAND PALMS, CALIFORNIA

ANNUAL NARRATIVE REPORT
CALENDAR YEAR 1988

U.S. Department of the Interior
Fish and Wildlife Service
NATIONAL WILDLIFE REFUGE SYSTEM

REVIEW AND APPROVAL

COACHELLA VALLEY NATIONAL WILDLIFE REFUGE
THOUSAND PALMS, CALIFORNIA

ANNUAL NARRATIVE REPORT
CALENDAR YEAR 1988

_
&- M
l?

F

Refuge Manager ’J

Regional Office Approval

efuge Supervisor
Review

Date

ate

INTRODUCTION
Coachella Valley NWR is presently a 2,589 acre refuge in Southern California
located about 10 miles east of Palm Springs in the heart of the rapidly
developing Coachella Valley. The Refuge was established in 1985 as part of
the Coachella Valley Preserve with the primary purpose of protecting the
threatened Coachella Valley fringe-toed lizard (Uma inornata) (CVFTL) and the
desert ecosystem that supports this species. The Preserve is a 13,000 acre
area jointly managed by the Bureau of Land Management (BLM), The Nature
Conservancy (TNC), California Department of Fish and Game (CDF&G) and the U.S.
Fish and Wildlife Service (USFWS). Because of the expanding human population
in the area, which has doubled to over 180,000 people during the last ten
years, the Preserve is essential to protect an array of desert ecosystems
threatened by the development associated with this population growth. The
three most dynamic ecosystems are the palm oasis woodlands sustained by water
available through fractures in the bedrock along the San Andreas Fault,
perennial desert pools which are a result of subterranean pressures that force
ground water to the surface through fractures along the San Andreas Fault, and
the blow-sand habitat necessary for the survival of the CVFTL. In addition to
the CVFTL, the Preserve supports three amphibians, 23 reptiles (including the
flat-tailed horned lizard, a candidate species for federal listing), 180 b i r d s
and 25 mammals. Two plant species found on the Refuge are listed as
endangered by the State of California and are being considered for federal
listing.

Adult Coachella Fringe-toed lizard.
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A.

HIGHLIGHTS

CVFTL juvenile population was down 100 percent,
ORV traffic finally under control.

(Section G.2).

(Section H.17).

Equestrian group pushes for more trails on the Preserve. (Section H.16).
B.. CLIMATIC CONDITIONS

Weather conditions in the Coachella Valley are typical of the southern
interior desert with hot summers and mild winters. The area averages less
than five inches of annual precipitation with January through March usually
being the wettest months. The area experiences extremely hot summer
temperatures usually exceeding 110°F.
1988
Month

Precipitation (inches)

Temperature (°F)
Max
Min
_______________----------------------------------------~~~~~~~~~~--~---~~~~~~
January
1.15
74
37
February
0.75
86
37
March
0.00
100
36
April
0.75
103
49
May
0.04
111
53
June
0.00
110
59
July
0.00
114
76
August
1.07
112
75
September
0.00
112
63
October
0.00
101
58
November
0.00
88
38
December
0.20
80
30

C. LAND ACQUISITION
1.

Fee Title

The fee title lands remained at 2588.73 acres through 1988. The last parcel
to be purchased by USFWS, a 10 acre tract, has been tied up for over a year.
Any further acquisitions will be made by TNC with mitigation funds.
Two land trades are pending; a forty acre even land swap with CDF&G to
consolidate boundaries and a much more complicated trade with a developer on
the west side. This involves trading two parcels of USFWS land, 2.7 acres and
24.2 acres for two parcels of the developers property, 7.7 acres and 10.5
acres. The trading of 26.9 acres for 18.2 acres will eliminate a stair step
effect on the southwestern boundary and align the boundary with prevailing
winds and sand transport. This will permit the removal of two tamarisk wind

2
rows and restore sand delivery to approximately 160 acres of Refuge land
enhancing habitat quality.
D.
2.

PLANNING

Management Plan

All management activities on the Refuge are guided by the Coache lla Val ey
Preserve System Management Plan which was signed in October 1986 by the four
land owning agencies - USFWS, BLM, CDF&G, and TNC. The Plan list ten goals
and then details the actions required to meet them. The goals are as follows:
1)

Maintain and enhance the natural condition of all lands within the
Coachella Valley Preserve System.

2)

Restrict vehicle access within the Coachella Preserve System to the
minimum number of routes needed to service authorized rights-ofways and private land.

3)

Remove all exotic plant and animal species where and when feasible
to the benefit of native species.

4)

Restrict the use of firearms on all lands within Coachella Preserve
System.

5)

Remove abandoned buildings, cars, and debris.

6)

Establish hiking and equestrian trail systems through the major
habitats of the Coachella Preserve System. Locate equestrian
trails outside sensitive habitats such as palm oases and sand
dunes.

7)

Provide the public with information on the resources, origin and
cooperative nature of the Coachella Valley Preserve System.

8)

Monitor the sensitive biological components contained within the
Coachella Valley Preserve System.

9)

Make the Coachella Valley Preserve System available for use by
researchers.

10)

Provide refugia for endangered species of native plants and animals
which occur in similar habitats (e.g. desert pupfish).

Management meetings with a representative from each agency are held monthly to
coordinate activities on the Preserve. The chairmanship of the Management
Committee rotates among all four agencies. In 1988, the USFWS representative
acted as chairman.

4.

Compliance with Environmental and Cultural Resource Mandates

In 1986 the Habitat Conservation Plan (HCP) was signed by the USFWS, BLM,
CDF&G, TNC, the County of Riverside and the cities of Desert Hot Springs, Palm
Springs, Cathedral City, Rancho Mirage, Palm Desert, Indian Wells, La Quinta,
Indio and Coachella, The signing of the HCP cleared the way for issuing an
Endangered Species Act Section 10(a) permit. This allowed the incidental
taking of CVFTL and the development of CVFTL habitat outside the Preserve
boundaries. As a stipulation of the 10(a) permit developers are required to
pay a $600 per acre fee which goes into an endowment fund for the Preserve.
An Endangered Species Act Section 7 Internal Consultation was submitted for
the land trade on the southwestern boundary discussed in section D.l.
Work was started on a Section 7 Consultation for an equestrian access through
the southern part of the Preserve to the trails in the northern half of the
Preserve; discussed in section H.16.
5.

Research and Investigations
Other Personnel
a.

Fraction of net primary production attributable to mycorrhizal
fungi in a warm desert ecosystem.

Dr. T.V. St. John, National Science Foundation grant BSR 86-96089.
The study will attempt to estimate: the fraction of net primary production
attributable to vesicular-arbuscular mycorrhizal symbionts in a warm desert
ecosystem and the production of carbon allocation to the symbionts, based on
NPP and fungal respiration.
Field research is completed and final results are being prepared.
b.

Seed selection in wintering desert sparrows and finches

Dick Repasky, M.S. candidate, University of British Columbia, Vancouver, B.C.
Canada.
The project will attempt to determine: the efficiency with which the
different species use different food types and the competition between
wintering desert sparrows and finches.
Field research began in November 1986 and will continue through spring 1989.
E.
1.

ADMINISTRATION

Personnel

The Refuge is an unstaffed satellite, with all administrative and maintenance
functions handled by personnel from Salton Sea NWR.

2.

Youth Program

Again this year the Salton Sea NWR YCC crew spent a week working on the
Preserve. The crew cleaned up an old building and replaced the roof so it
could be used for storage. They also conducted the normal litter pick up.
4.

Volunteer Program

A group of four volunteers have participated in the tour and guide program at
the Nature Conservancy's Palm Canyon Visitors Center throughout the year.
They introduce the visiting public to the Preserve and provide guided tours.
Other volunteers assisted Cameron Barrows, manager of the Preserve, in
eradication of saltcedars on the Preserve. Marina High School volunteers
provided fence work on the area. All volunteer activities occur throughout
the Preserve including refuge lands.
5., Funding

Salton Sea NWR receives funds for management of the Coachella Valley NWR from
a management endowment fund managed by TNC for the Preserve. The account is
set up to handle money generated from developer's mitigation fees ($600 per
acre) collected for development activities on fringe-toed lizard habitat
outside the Preserve in accordance with section 10(a) of the Endangered
Species Act.
Once the full endowment fund is established at approximately 2.5 million, the
annual budget of the Preserve will be limited to interest yields from the
By the end of 1988 the mitigation fees remained below a million
endowment.
dollars with most of the collected fees going for acquisition.
The Refuge received $7,000 in FY 88 for law enforcement activities, biological
monitoring of the lizard, removal of saltcedar and buildings on newly acquired
lands and to off-set administrative costs.
F.
1.

HABITAT MANAGEMENT

General

The Refuge contains large areas of blow-sand fields which are created by a
combination of surface water and wind transport processes. The sand fields
are dependent upon periodic flooding in the nearby mountains which funnels
sand down the watershed to create sand fields and dunes. This action coupled
with strong winds create and maintain the blow sand habitat critical to the
CVFTL.
The Refuge presently administers 13 percent of the proposed 13,030 acres of
designated critical habitat for the federally threatened CVFTL and is
responsible for the protection of some 81 annual herbs, eight perennial herbs,
29 shrubs and vines, 23 rushes and sedges, three trees and two succulent
plants. Species of special concern which may occur include Wiggin's croton
(Croton wigginsii), flat-seeded spurge (Euphorbia platysperma), and Coachella
milk-vetch (Astragalus lentinginosus var. coachellae).
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G.

1.

WILDLIFE

Wildlife Diversity

Vertebrate species observed in the general vicinity of the Refuge include:
three amphibians, 23 reptiles, and 25 mammals, many of which occur as
permanent residents; and 180 birds which are primarily migrants and utilize
valley floor habitats on a seasonal basis.
Two species of special management concern include the Elat-tailed horned
lizard (Phrynosoma mcallii) (FTHL) and the CVFTL.
The FTHL, a candidate species for federal listing, is
habitats where soils are sufficiently hard to support
ants, their principal prey. The species is generally
find and, although the geographic range is relatively
comparatively rare throughout.

also present in sandy
colonies of harvester
considered difficult to
extensive, FTHL's are

Federal list candidate flat-tailed horned lizard.

CV UNK

2.. Endangered and/or Threatened Species

The CVFTL is a highly specialized species endemic to blow-sand areas of
Coachella Valley and was federally listed as threatened on September 25, 1980
(Federal Register 45:188). In a parallel action, the State of California Fish
and Game Commission designated the CVFTL as "endangered".
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In order to determine existing populations of CVFTL on the Refuge, a
monitoring program was initiated in May 1986. Three permanent 1000 meter
transects, covering the full diversity of CVFTL habitat, were established and
censused during the period of May 14 to July 8. Each of the three transects
is surveyed once daily, for six consecutive days. Running a transect consists
of two people walking abreast and agitating any vegetation occurring within
five meters of the transect midline. All sightings of CVFTL are recorded,
along with any other sightings of reptiles or mammals.

The quest for CVFTL, biologist and Preserve manager conduct
lizard surveys. CV WGH
In 1988, overall numbers of CVFTL on all transects were down considerably from
last year, Examining the age class distribution of lizards seen this year
versus last year reveals that the decline can be explained by a nearly
complete lack of recruitment from the breeding effort in 1987, Numbers of
adults on all transects either increased slightly or did not change from last
year's findings; no changes were significant. However, the number of
juveniles on all transects did drop significantly. In 1987 the cumulative
total juveniles on each transect averaged 9.5. In 1988 the cumulative total
juveniles per transect averaged 0.4; only two juveniles were observed. These
results could be predicted based on last year's drought, and the resultant low
reproductive activity of adults; few hatchlings were produced and those few
had a low survivorship. Conditions for breeding in 1989 appear much better.
Those adults who were observed at close range were "fat" and showed lots of
breeding colors.
Based on these conditions, 1989 monitoring should reveal a considerable
increase in the juvenile composition of the CVFTL population. Adult numbers
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should either remain stable or decline slightly due to normal attrition and
the near absence of the 1987 cohort for replacement.
Recent research has derived an adjustment factor to be used when determining
populations based upon transect data. This factor was used in deriving
population estimates for CVFTL on the Refuge. For 1988, the peak population
estimate of CVFTL on the Refuge was 826 individuals. Adults remained stable
with juveniles down 100 percent from 1987. This suggests that no production
occurred. As for the adults, either mortality was high, or this years'
harsher conditions have kept the otherwise reproductively active adults much
less active.
Historically, some 200 square miles of the Valley and an additional 70 square
miles in peripheral areas were covered with loose, windblown sand and served
as CVFTL habitat. The range of this species has been reduced by 50 percent,
principally due to the loss of habitat associated with agricultural
development and urbanization. It is projected that, without some type of
restrictions to protect habitat, all the remaining CVFTL range could be lost
within 50 years (Figure 1).
FIGURE 1:
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The continued perpetuation of this highly specialized species is dependent
upon the continuing renewal of windblown (aeolian) sand. Wind shielding by
development stabilizes and eventually prevents renewal of its habitat and
results in elimination of the lizard population. Other threats to habitat
include off-road vehicles, flood control projects, and invasive exotic plants.
The CVFTL is a medium-sized lizard that displays several striking adaptions
for living in the severe environment of blowsand ecosystems. These include
the species’ ability to “swim” through sand, run across the surface at high
speed, and dive into the sand to escape predators and heat. Physical
characteristics that make this possible are the small, rounded scales on the
lizard’s skin, the enlarged scales or “fringes” on the toes for which the
lizard is named, a wedge-shaped nose, double eye membranes, and a skin flap
over the ear to keep sand out.
, the
Taxonomically, the species is related to two other species of Uma,
Colorado fringe toed lizard (U. notata) and the Mojave fringe toed lizard
Because of their geographic isolation from each other, the
(U. scoparia).
three species are functionally separate, even if they occasionally interbreed
in captivity. By virtue of its isolation in the Coachella Valley, U. inornata
has evolved morphological and behavioral differences from the other two
species.
Fringe toed lizards use burrows of other animals and can construct burrows in
loose sand, with only minimal adhesive structure, which they apparently use
for thermoregulation and for incubating their eggs. The lizard is active when
its body temperature is between 26° and 45°C, with a mean of 38°C
(100°F). It attains these temperatures by basking on the sand. When the
external temperatures are too hot, the lizards spend most of the day below the
surface and are active only in the early morning and late afternoon. The
species hibernates from November through February or March when external
temperatures are often below its activity range.
Individual fringe-toed lizards live for about five years. They attain sexual
maturity at two years and are capable of breeding each year thereafter.
Multiple clutches of eggs may be laid in one season. Hatchlings appear from
late June to early September. It is reported that the amount of winter
rainfall can influence reproduction in Uma. In years of low rainfall winter
annual plants may fail to germinate and thus do not support the normal insect
population on which the CVFTL feeds, In response to a food supply shortage,
the reproductive system of the lizards is depressed and fewer young are
produced.
Similar to several other lizards, CVFTL are omnivorous, but they seem to have
a preference for insects over other food items. Predators on CVFTL include
snakes, birds, and other lizards (e.g. leopard lizards).
While the taxonomy, sand adaptations, behavior and reproductive physiology are
relatively well known, the population biology and ecology of the species has
been little studied. Information such as the population density throughout
the Valley, population size and reproduction from year to year, movement of
individuals, barriers to movement, and contiguity of subpopulations throughout
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the Valley are conjectured, but not documented. CVFTL may be more abundant on
natural blowsand sites where plant density and diversity are greater.
H.
1.

PUBLIC USE

General

The Preserve receives approximately 10,000 visitors annually. Most of the
visitation occurs from November through April with the majority of the people
visiting the Palm House, which is owned by TNC and acts as the Preserve
visitor center/headquarters. Popular activities on the Preserve are hiking,
birding, and photography particularly along the trails located on the north
end of the Preserve. However, because the Preserve encompasses lands under
the jurisdiction of CDF&G, TNC, BLM and USFWS, rules and regulations vary from
one area to the next. Horseback riding, a traditional activity in the area,
is growing in popularity and will have to be restricted to trails in noncritical habitat. An equestrian trail system is still in the planning stages.
The Refuge, located on the south half of the Preserve, has no hiking trails
and relatively low public use, Most of the prime lizard habitat within the
13.000 acre Preserve. is on the Refuge.
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Preserve boundary designed by USFWS Regional
Office.
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All four agencies finally agreed on boundary signs to be used throughout the
Preserve. The old sign was a cross between an entry sign and a boundary sign.
The new sign was designed by Melvie Wong, a visual information specialist at
the Regional Office. After only a few modifications the sign was accepted.
TNC will have the sign printed in 1989 and the entire Preserve will be marked.
16.

Other Non-Wildlife Oriented Recreation

The Preserve area has historic equestrian use with several horse boarding
ranches on the Preserve boundaries. This combined with a very active
equestrian organization, the Desert Riders, which have close ties to the
Coachella Valley Association of Governments complicates any efforts to limit
equestrian use,
The trail system in the northern part of the Preserve was accepted as
necessary to control public activity. But the closing of southern portion,
owned by the USFWS, to protect critical habitat used by the lizard, was met
with immediate opposition. The first meeting in April with the Desert Riders
to discuss an application for riding trail in this area was very hostile.
After several more meetings and much one on one discussions the riders seemed
to be ready to accept an access route along the western edge of the preserve
to the trails in the north.
A Section 7 Consultation was submitted in early 1989 and the issue should be
resolved by the end of the year.
17.

Law Enforcement

Trespass by off-road vehicles (ORV) had been the problem of greatest concern
on the Preserve, but through a continuous law enforcement effort by both BLM
and USFWS, ORV use has been greatly reduced. ORV's directly impact the fringe
toes lizard by destroying habitat and inadvertently harassing the lizards. A
few cases of actual mortality caused by ORV's running over lizards, eggs and
burrows have been documented. Continued patrol is required to prevent ORV use
from increasing in the future.
The first major law enforcement effort to control ORV use took place in 1986
on Easter weekend when two Refuge Officers from Salton Sea NWR worked with two
BLM Rangers. Prior to that effort, TNC with help from BLM and volunteers had
installed a three strand barbed wire fence along 38th Avenue and Washington
Street. The fence was cut and repaired several times over the weekend and a
few ORV's made it on and off the Preserve without being apprehended. However,
for the first time the public was aware the area was closed to ORV use.
Since then a BLM Ranger has been assigned half-time to the Preserve and at
least one Ranger and one Refuge Officer has worked most holiday weekends. In
addition fence building continued until most access points were closed. At
first fence repair was a constant job for the part-time TNC maintenance worker
but persistence paid off and vandals finally stopped cutting the fence.
In 1988 BLM issued over 40 federal and state tickets, down about 25% from
1987. Most of the tickets were issued by BLM Rangers because of their broader
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authority under CFR 43 to enforce laws on all public lands and the Rangers
state authority granted by CDF&G. BLM has the lead responsibility for law
enforcement on the Preserve and Rangers patrol the area regularly.

Mortality from ORV trespass.
J.
1.
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Cooperative Programs

The Refuge is managed cooperatively with BLM, TNC and CDF&G as part of the
Preserve within the guidelines of the Management Plan but it still remains
part of the National Wildlife Refuge System and must be managed independently
to meet its own objectives. Few problems arise from this because the other
agencies are in the same situation.
4.

Credits

Section B was written by Ramon Vega; sections F, G, and part of D by Bill
Henry. The remainder of the narrative was written by Tom Alexander. Editing
was done by Ken Voget and Jeff Mackay. Credits, typing, and assembly of
report was done by Shelly Hunter.
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Wildlife

of Salton Sea
National Wildlife Refuge
California

Enioving the Refuge’s Wildlife
The study of wild animals in their natural habitat
has become increasingly popular. Viewing of

wildlife can be greatly enhanced by a pair of
binoculars or spotting scope and a good

wildlife/birding guide.
Wildlife species in this brochure have been
grouped into four categories: Birds, Mammals,
Reptiles and Amphibians, and Fish.

Birds
Bird populations vary greatly in numbers and
species according to seasons. Heavy migrations
of waterfowl, marsh and shorebirds occur during
spring and fall. Throughout the mild winter and
spring a wide variety of smaller birds and birds of
prey are present. They are attracted to the
freshwater marshes and riparian habitat along
the New and Alamo Rivers. The best opportunity
to observe the greatest diversity of bird life is
from November to May.
The following list of birds contains 371 species that
have been recorded on Salton Sea NWR and the
adjacent Imperial Valley. The nominclature and
taxonomic order used in this list follows that
appearing in the 6th edition of the American
Ornithologists’ Union Check-List of North American
Birds published in 1983. Salton Sea NWR holds the
distinction of having the most diverse array of bird
species found on any of the over 400 National
Wildlife Refuges.
When looking at a bird, pay close attention to
characteristics such as color, size, shape, and wing
and head markings. Always observe first and
then refer to your identification book because the
bird may not remain where it can be readily
observed for a long period of time. This is

especially true of perching birds.
Legend
SP - Spring, April through May
s - Summer, June through August
F - Fall, September through October
w - Winter, November through March
Spring - Some species migrate much earlier than

others, appearing in the area of Salton Sea during

March, but are none-the-less spring migrants
rather than winter visitors. Their status at this

time of the year is indicated under Spring rather
than Winter.
Summer - Status indicated under this heading
indicates the relative abundance of summering
birds. Observers must remember late spring
migrants can be found into early June, and that
early fall migrants can occur as early as late June,
but these are not summering birds. Their status
as migrants is indicated under Spring and Fall
rather than Summer.
Fall - Since some species, particularly
shorebirds, migrate quite early in the fall,
appearing in the area of the Salton Sea in July or
earlier. Their status as fall migrants in July and
August is indicated under Fall rather than
Summer.
Winter - As indicated above, some early spring

migrants may be present during March or earlier,
as with the swallows. Likewise, some late fall
migrants linger in November. However, these
occurrences are omitted from the winter column
so as to clearly indicate the status of each species
as a winter visitor.
Notes - Information over and above the relative

abundance shown for each season to clarify the
status of some species in the area.

Abundance Codes
c - Common to Abundant, easily found in
suitable habitat.
u - Uncommon to Fairly Common, found where
looked for in suitable habitat, but can be missed.
r -Rare to Very Uncommon, more often missed
than seen, even when looked for in suitable
habitat.
o - Occasional, normally less than five
individuals per season during any given year, but
to be looked for.
a - Accidental, less than ten records for the
entire area, and not to be expected.
Threatened/Endangered Species

Habitat Codes

Common Name

o - Open Water - Restricted to the open water of the Salton
Sea and larger lakes in the Imperial Valley.

LOONS
Red-throated Loon ........
Pacific Loon. . . . . . . . . . . . .0
........... 0
Common Loon

b- Beach and Mudflat - Basically the shore line of the Salton
Sea, but expanded to include flooded fields and other such
areas of shallow water and mud.
m- Marshes - Cattail marshes and other such areas found at
various locations around the Salton Sea, along the rivers and
canals, and at shallow lakes.
f - Farmland Agricultural land found extensively throughout
the Imperial Valley south of the Salton Sea, including planted
and unplanted fields alike.
s - Shrubland Mesquite thickets and other brushy areas
Some shrubland contains scattered trees.
r - Riparian Vegetation - Limited to areas of salt cedar and
willows along waterways, and at some points along the shore
of the Salton Sea.
a - Aerial Use limited
often seen in the air.

to those
strong flying species most

h - Houses and Towns - Immediate area of ranch
the residential areas of such towns as Niland and
is in these areas that most of the larger trees can
where ornamental planting supports a variety of

houses and
Calipatria. It
be found and
landbirds.

Abbreviation Listed Under Notes

Habitat

GREBES
.........m
Pied-billed Grebe
............
o
Horned Grebe
.............
o
Eared Grebe
...........
o
Western Grebe
............
o
Clark’s Grebe
ALBATROSS
. . . .
Laysa
n n Albatross

.

FULMARS,PETRELS AND SHEARWATER
Cook’s
Petrel
._....
.......
Buller's’
Shearwater
s
Sootyy
Shearwater
......
STORM-PETRELS
Leach’s Storm-Petrel
...
Black Storm-Petrel
........
....,...
Least Storm-Petrel
BOOBIES AND GANNETS
o
Blue-footed
Booby
.
Brown Booby
...........
PELICANS
SAND
S CORMORANTS
oa
American White . .Pelican
o
[Brown Pelican].
.........
Double-crested Cormorant o
Olivaceous Cormorant
..
FRIGATEBIRDS
a
Magnificent Frigatebird
....

b- Species regularly breeds in the area
b+--Species has bred in the area, and may continue to breed
sporadically in the area, but is not expected to become a
regular nesting species.
I - Species occurs only locally within the area
e - An erratic species, occurring
in numbers some years, and
being very scarce or even absent in others.
x - Species formerly occurred in the area, but is now
extripated, occurring only as an accidental straggler if at all.
xb- An extripated breeder formerly nesting in the area, but
with no recent breeding records.
p- Apost-breeding visitor to the area from the south, being
most numerous in the area between July and September.
1-9
- Actual number of recorded occurrences for those species
listed as accidentals in the area.

BITTERNS, HERONS AND EGRETS
m
..........
American Bittern
.............
Least Bittern
.........b\
Great Blue Heron
bm
Great Egret
..............
.............
bm
Snowy Egret
.......... m
Little Blue Heron
.........bm
Tricolored Heron
............
Reddish Egret
fm
Cattle Egret
..............
m
Green-backed......
Heron
m
Black-crowned Night-Heron
IBIS AND SPOONBILLS
White Ibis
................
mf
..........
White-faced
Ibis
........bm
Roseate Spoonbill
STORK
bm
Wood Stork
..............
WATERFOWL
m
Fulvous Whistling-Duck
._
Black-bellied Whistling-Duck
.............
om
Tundra Swan
fmGoose
Greater White-fronted

