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ABSTRACT

A total of 227 Geater Sandhill Crane pairs was recorded during the survey.
The largest number was in Mddoc County, with 164 pairs. Lassen County had 75
pairs, followed by Siskiyou County, with 29, Plunas County, with 7 and single
pairs in both Shasta and Sierra counties. Pairs increased 32% between 1981
and 1988 at 11 traditional nesting locations. During the study, 56 crane
nests had a success rate of 37.5% Nesting success ranged from 0.0% in Ash
Creek Valley, Lassen County, to 66.7% near Goose Lake, Mddoc County. Coyotes
were the nmost inportant predator, consumng 30.4% of the clutches. Common
Ravens were the second nost inportant predator, destroying 10.7% of all

cl utches. Of 37 crane pairs nonitored through the nesting season at Surprise
Val | ey, 64.9% never attenpted to nest because of extrenely dry conditions.

Only 20 young fledged from 224 crane pairs surveyed in July and August for a
recruitnment rate of 4.5%
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RECOMVENDATI ONS

The contractor makes the follow ng recomendations with which the Department
concurs:

1.

Retain the Geater Sandhill Crane on the California Threatened Species
List.

Continue to nonitor crane pair nunbers at key nesting areas.

The need for predator control, particularly for coyotes and Common Ravens,
shoul d be evaluated in certain crane nesting areas.

Monitor wetland areas to detect land use changes and potential threats
Continue to acquire key crane nesting habitats.
Conduct nesting studies in selected areas periodically.

Federal wetlands, particularly on US. Forest Service lands, should be
fenced and protected from summer |ivestock grazing

Continue to seek protection for wetlands in northeast California



| NTRCDUCT| ON

The California nesting population of Geater Sandhill Cranes (G us canadensis
tabida) was first systematically studied in 1971 and again in 1981. |nasmuch
as the subspecies was designated a Threatened bird by the California Fish and
Ganme Conmission in 1983, another survey was proposed for 1988 to update the
breeding status. Major objectives included: 1) repeat of the 1981 survey to
docunent range, popul ation, habitat, and inpacts; 2) assess the inpact of
livestock grazing on the population, particularly on U S. Forest Service and
other public lands; 3) assess the inpact of land conversions on the popul ation
and habitat on private lands; 4) identify habitat for possible acquisition; 5)
exam ne the inpact of predation on a sanple of the population on both private
and public lands; 6) gather reproductive information on a selected nunber of
nests on private land with a variety of nongrazing and grazing inpacts, and
public lands with and without grazing inpacts; and 7) document nortality rates
of young cranes and attenpt to determine sources of nortality.

Unfortunately, nesting studies were somewhat linmited in 1988 because of the
extrenmely dry conditions which persisted throughout the reproductive period
Drought was particularly evident in Lassen, Plumas, Siskiyou, and Shasta
counties, but some relief in Mdoc County occurred in late April and early
May. Over 7.0 cm of rainfall occurred during this period in some regions,
particularly in the vicinity of Alturas. El sewhere within the six county
study area little or no precipitation was recorded. This resulted in nmany
crane pairs making no effort to nest in 1988. Naylor et al. (1954) reported
simlar behavior for Geater Sandhill Cranes in California in the late 1940s
and early 1950s.

O the five Geater Sandhill Crane popul ations presently recognized, the
Central Valley Population (CVP) is the only one known to be declining in
portions of its nesting range. However, the status of two of these
popul ati ons has not been determined. The renmaining two have increasing
numbers. The CVP is confined to the Pacific States and British Col unbia.
About 3200 individuals occur in south-central and eastern Oregon, and
northeast California. The number nesting in Washington and British Col unbia
is presently unknown (Littlefield and Thonpson 1979). O the Oregon and
California nesting segnent, the majority occur in Oegon (approximtely 950
pairs) and it is there that major declines have occurred. In California, nnor
declines have been noted in the southern portion of their range, while

i ncreases have been noted in the northern portion, particularly in Mdoc and
Si skiyou counties.

In the early 1980s, above normal precipitation occurred in northeast
California, providing inproved nesting and brooding habitat. This was
probably a major contributing factor for the increase in nesting pairs between
1981 and 1988. However, if drought conditions, as occurred in 1988, persist
for an extended period, decreases can be expected over nmuch of the Geater
Sandhill Crane breeding range in the future. Also, alfalfa prices increase
dramatically with prolonged drought. Wth alfalfa price increases, nore |and
can be expected to be converted from wet-nmeadow to alfalfa. Wet-neadows are
the major crane nesting habitat within the state.

STUDY AREA

The study area enconpassed six counties in northeast California (Figure 1).



Figure 1. Nesting distribution (shaded area) of Geater Sandhill Cranes in
California.



It was bound on the west by Mntague, Siskiyou County, north to the Oregon
Border, east to Nevada, and south to Sierraville, Sierra County. NMbst known
Geater Sandhill Crane nesting habitat was surveyed within this area. In
Modoc County, nesting studies were conducted in Surprise and Jess valleys,
near Likely, Goose Lake, Mdoc National WIldlife Refuge (NWR), and Ash Creek
Wldlife Area (W), and in Lassen County at Ash Creek WA and Ash Creek Valley.
Brood counts were conducted in the sanme areas as well as in Lassen Nationa
Forest (NF), Lassen County, Honey Lake WA, Lassen County, WIlow Creek Vall ey,
Lassen County, Madeline Plains, Lassen County, Sierra Valley, Plunas County,
and Lower Klamath NWR, Siskiyou County. In addition, brood counts were
conducted throughout Siskiyou County by Richard Johnstone. Fall River Valley,
in Shasta and Lassen counties, was not examined for broods as no water had
been received in the nesting marshes by md-June. Mjor study enphasis was in
Lassen and Mobdoc counties.

MATERI ALS AND METHODS

The study was initiated on 12 March 1988 and conpleted on 11 August 1988

Pair surveys were conducted between 12 March and 15 June, nesting studies
between 28 April and 18 June, and production surveys between 15 July and 11
August. Al known or suspected sites were examined with 7 X 35 binoculars and
a 20X spotting-scope. Areas were surveyed from a vehicle when possible, but
inaccessible site surveys were conducted on foot. Meadow habitats at Gay's
Valley and Bullard Lake, Lassen County, were not investigated because of

i npassabl e roads; however, L. Schultz (pers. conm) reported that each had a
crane pair and these have been added to the survey total. The western portion
of Siskiyou County was examined by R Johnstone. The staff at Mdoc NWR was
responsible for pair surveys on the Refuge. Wien a crane pair was located its
nesting territory was docunented to the nearest one-sixteenth Section.

Measurenents taken at each nest included vegetative type and height, water
depth, egg sizes, nest neasurenents, and concealment (i.e., cover).

Conceal ment was classified as poor, fair, good, or excellent, depending on the
di stance fromwhich the incubating bird could be seen. Land nanagenent
regimes were recorded as hayed, idle, or grazed by cattle. Gazing refers to
Wi nter grazing, as no nests were located in areas of sunmer grazing. Upon

| ocating an active nest, eggs were floated to determne incubation state
(Westerskov 1950, and nodified by R Drewien and C. Littlefield for cranes).
After the normal 30 day incubation period nests were revisited and the fate of
the eggs determined. If loss of reproduction was suspected due to predation,
predator identity was deternmined primarily by the condition of egg renains.

Sel ected nesting areas were surveyed and the number of fledged young were

recorded in August. Young cranes are usually still within the general area of
the breeding territory as they are incapable of long-distance flight at this
time. In an effort to nonitor the chronology of both successful and

unsuccessful pairs, two transects were established in Surprise Valley. The
transect routes ran from Fort Bidwell southward to Lake City and from 3.2 km
northeast of Eagleville to 4.8 km east of Eagleville. Thirty-seven pairs were
| ocated along these routes. Seven surveys were conducted between 25 May and 9
August 1988.

Approxi mately 22,000 km were driven during the study.



RESULTS

Hi storically, Geater Sandhill Cranes were recorded in the northeastern

pl ateau region, west to Siskiyou County, northeastern Shasta County, and south
to Honey Lake. Nesting sites were known from Fort Crook, Shasta County, in
1860, Fort Bidwell in 1878, near Eagleville in 1912 and 1924, near Alturas in
1926, and Jess Valley in 1931 (cf. Ginnell and MIler 1944). For a brief
historical account of Geater Sandhill Cranes in California see Littlefield
(1982).

Cranes presently occupy these same general areas and have increased since the
1940s. Wl ki nshaw (1949) estimated that only three to five pairs were
nesting in California in 1944, This estimate was simlar to nunbers nesting
earlier in the century as Dawson (1923) reported that if there were any
breeding cranes left in the state, there were probably no nore than six.
However, the intensity of these earlier investigations does not conpare with
the 1971, 1981 and 1988 studies. Currently the subspecies is widely
distributed and relatively dense in portions of the northeast California
nesting range, particularly in Mdoc County.

1988 Distribution, Abundance, and Habit at

A total of 277 Geater Sandhill Crane pairs was recorded during the 1988
survey (Table 1, Appendix A). The largest nunber was in Mdoc County with
59.2% of all pairs. Lassen County was second in inportance with 27.1% of all
pairs, followed by Siskiyou County with 10.5% and Plumas County with 2.5%
Both Shasta and Sierra counties had single pairs. This was the first survey
record for Sierra County; but James (1977) had previously reported on a
nesting pair near Sierraville. Four additional pairs were recorded in Fall
River Valley, Lassen County; however, these pairs were near the Shasta County
line and often fed in that county.

Surprise Valley had 56 pairs for the largest nunber of any California area.
QG her inportant nesting locations were Big Valley, Mdoc and Lassen counties
32 pairs, Mdoc NWR 30 pairs, Lakeshore Ranch, near Goose Lake 15 pairs, Ash
Creek Valley 17 pairs, near Likely 12 pairs, and Lower Kl amath NWR 10 pairs.
All of these areas have shown pair increases since the last survey in 1981.
These seven areas presently account for 62.1% of the pairs which nest in
California. O the 277 pairs located in 1988, 185 (66.8% were on private
land and 92 (33.2% were recorded on state and federal |ands. O those
recorded on public lands, 41 pairs were on NWRs, 36 on State Wldlife Areas
and 15 on U S. Forest Service |ands.

Mbdoc Countz

Geater Sandhill Cranes were found at 24 locations in Mdoc County in 1988.

O the 164 pairs, 56 (34.2% were in Surprise Valley. Mijor concentrations in
the valley were north and east of Eagleville (21 pairs), north and northeast
of ,Lake Gty (16 pairs), south of Fort Bidwell (7 pairs), and at the southern
extrenmity on the Bare Ranch at the south end of Surprise Valley, (5 pairs).
Most Surprise Valley pairs were found in wet-neadow habitat; however, east of
Eagleville, extensive stands of hardstem bulrush (Scirpus acutus) were
present. Therefore, in the valley as a whole, nobst nesting occurred in wet-
meadow habitat. Nesting in Surprise Valley was limted in 1988 because of dry
conditions. O 15 pairs located east of Eagleville, only four were believed
to have nest ed.
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Table 1. Geographical location and nunbers of Geater Sandhill Crane pairs in
California - 1988

LOCATI ON NUMBER LOCATI ON NUMVBER
Mbdoc County Si ski you County
Goose Lake 15 Tul e Lake NWR !
Davis Creek (8.4 km S.) 1 Prat her Ranch !
Alturas area 7 Mont ague Area (3.6 kmE ) 5
Surprise Valley 56 G enada !
Cow Head Lake 1 Big Springs !
Canby area 5 Or Lake !
Jess Valley 9 Red Rock Lakes 1
Li kely area 12 Gass Valley 5
Big Valley (not on WA) 1 Okl ahoma Fl at 2
Ash Creek WA 8 Lower Klamath NWR 10
California Pines ! Subtotal 29
Egg Lake 4
Hackanore Reservoir 1 Pl umas County
Beel er Reservoir 1
I ngel | Swanp 1 Sierra Valley 5
Hager Basin 1 I ndian Vall ey 1
Weed Vall ey 1 Chester area 1
Steel e Swanp ! Subtotal 7
Sweringer Reservoir 1
Fairchild Swanp ! Shasta County
Buchanan Fl at 1
W dhorse Valley 1 Fort Crook 1
White Horse Flat 3 Subtotal 11
Modoc NWR 30
Subt otal 164 Sierra County
Sattley 1
Lassen County -
Subtotal 1
Big Valley (not on WA) California
Ash Creek WA 2
Fall River Valley Total 277

1
2
4
Madel i ne Pl ains 2
Clark's Valley 1
Red Rock Lake 3
Susan Valley Ranch 1
Honey Lake WA 5
WIlow Creek Valley 6
Horse Lake 1
G asshopper Val |l ey 1
Ash Val |l ey 17
Papoose Meadow 1
Little Harvey Valley 2
Ashurst Lake 1
Pine Creek Reservoir 1
Gay's Valley 1
Bul | ard Lake 1
Feat her Lake 1

Subtotal 75
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Modoc NVMR had 30 pairs and nesting conditions appeared suitable after a period
of precipitation in April and May. Mst nesting occurred in wet-nmeadow
habitat and all pairs were believed to have nested. Although extensive stands
of common cattail (Typha latifolia) occurred on the west portion of the Refuge
little nesting occurred there. Seven other pairs nested in the vicinity of
Alturas. These were nostly in wet-neadow habitat. One nest along the Pit
River, west of Aturas, was flooded in April (C. Bloom pers. conm).

Twel ve pairs were present on 29 March 1988 west and northwest of Likely.
Territories were prinmarily in wet-grazed nmeadows; however, a few isolated
stands of cattails and hardstem bulrush were present in some territories.

Nine pairs were recorded in Jess Valley (Figure 2). Eight pairs renained in
the southern one-half of the valley, while one pair noved to the northern
portion during the nesting season. Considerable spring use occurred along the
edge of a flooded peat mining operation at the southern end of the valley;
however, during the nesting season all but one pair noved north and nested in
open wet-grazed neadows.

Along the south shore of Goose Lake nbst pairs occupied territories on the
Lakeshore Ranch (northeast of Davis Creek). Summer cattle grazing occurred

t hroughout the ranch except in a fenced marsh in the northeast portion. O her
than in this marsh, little nesting apparently occurred although much of the
ranch had some water throughout the breeding season. Five pairs had
territories about 2.5 km west of the ranch headquarters in an emergent
vegetation covered bay of CGoose Lake. Unfortunately, this bay had dried by
m d-June, elimnating the habitat for about one-third of the local nesting
pairs. First located in 1971, a nesting territory about 12 km south of Davis
Creek was still occupied in 1988. Little water was available in the nesting
meadow through the season and the pair never nested

Five pairs were located in the vicinity of Canby. In 1981, npbst pairs were
sout hwest of Canby, but in 1988 pairs had shifted to the east. Only one pair
was present southwest of Canby while four were located to the southeast. Al
crane pairs were in nmowed and wi nter grazed meadows. This eastward shift
mght be related to intensive year-long |ivestock grazing which has occurred
sout hwest of Canby (P. Roush, pers. conm). South of the Pit River, and
sout hwest of California Pines, a single pair was located in a wnter-grazed
meadow on 5 April. Little water was in the meadow, however, several cattai
stands were present in a series of small ponds to the south. This was
probably the pair which has been seen occasionally at California Pines
Reservoir.

In Big Valley, nine pairs were located in Mdoc County, while 23 pairs were
south of the Lassen County border (Figure 3). Sone pair shifting appeared to
have occurred in the valley during the study period. This was apparently
related to drought conditions. For exanple, the pair which was originally

| ocated along WIlow Creek (west of Adin) noved northwest to nest on Ash Creek
WA and several pairs that have nested in the central portion of Ash Creek WA
noved south and north where water was available. This shifting made it
difficult to determne the exact number of pairs using the valley and it is
possible that 34 pairs used the area instead of the 32 recorded during the
study. O these pairs, 30 occupied territories on Ash Creek WA, but under
nornmal or above normal water conditions this nunber might vary.



Photo by C.D. Littlefield

Figure 2 Greater Sandhill Crane nesting habiear in Jess Valley, Modoe County, Nine
pairs presently nest in the valley



Photo by C. D. Littlefield

Figure 3. Blg Valley, Modoc and Lassen Counties supported 32 Greater Sandhill
Crane pairs in 1988.



North and west of Big Valley, crane pairs were |ocated at both Egg Lake and
Wi tehorse Flat. Four pairs were at Egg Lake on 27 April, but all neadow
habitat was dry except sone water was present in the extensive bulrush stands.
One nest was seen on an aerial survey in May (B. Deuel, pers. comm). Three
pairs, including one with two chicks, were noted at Witehorse Flat on 15
June. The flat contained excellent crane habitat in the north portion, wth
the potential for additional habitat in the south. The southern portion was
mostly dry and being grazed by livestock in June, but water was adequate in
the north. Pairs were seen in a few isolated stands of bulrushes anong the
rushes.  Aerial surveys in Miy indicated that there may have been nore pairs
present, as B. Deuel (pers. comm) observed two pairs, four singles, and two
nests.

Qher private lands in Mdoc County had single crane pairs at wdely scattered
localities. A single pair was recorded for the first time at Cow Head Lake
Valley north of Surprise Valley. The neadows had water through nuch of the
nesting season and a few isolated stands of bulrush and broad-fruited burreed
(Spar gani um eurycarpun) were scattered anong the meadows. The area had been
heavily winter-grazed, and on 27 March the pair was standing beneath a
power|ine which bisects the neadow habitat. The pair was not seen after
March, although habitat appeared favorable. Northwest of Aturas, three other
privately owned wetlands had Greater Sandhill Crane pairs. Ingell Swanp had a
single pair on 12 May. At this time the neadows were dry, but spring fed
wetlands in the west portion provided adequate habitat. One pair was at
Steele Swamp on 20 May (about 8km E. of Clear Lake NVR). Habitat was sinilar
(but drier) to that recorded on the 1981 survey. Water was present in the
sloughs in the south portion and the pair was feeding along the western edge
of the meadow. Meadows had been either nowed or winter-grazed. Also,
northwest of Alturas, a pair was recorded at Hager Basin which has been a
traditional site since at |least 1981. Habitat had not changed in 1988;
however, cattle were grazing on the nesting site that was active in 1981. No
cranes were noted on 12 May but they were present on 13 June 1988. A pair was
| ocated at Sweringer Reservoir southwest of Eagleville, on 24 May. Here,
habitat was in good condition but cattle were beginning to congregate on the
area. Extensive nmeadows on the west side of the reservoir had ample water as
several streans fromthe Warner Muntains flowed through the area. T.

Mel anson (pers. comm) reported that this pair was also present in 1987.

Seven pairs were located on Mddoc N.F. lands. Three pairs were in isolated
wet | ands near the Oregon border, three pairs were north of Canby, and one
northwest of Alturas. Along the Oregon border, one pair with two 3 to 4 week
old chicks was |ocated on 13 June at Buchanan Flat. Extensive stands of bull
rushes were present and water did not appear insufficient except in the
southern portion of this approximately 10 ha wetland. The pair and both
chicks were still present on 13 July. West of Buchanan Flat, one pair was
recorded on 13 June at Wld Horse Valley. Water was limted in June,
particularly in the northwest portion, and cattle were present throughout the
wetlands in July. Another pair was at Weed Valley, but as was the case with
the Wld Horse Valley pair, deficient water likely resulted in a failed
reproductive effort. Cattle were grazing in the wetlands by md-July. Near
Canby, pairs were present at Beeler and Hackanmore reservoirs, and Fairchild
Swanp. A nest was seen at Beeler Reservoir during an aerial survey in My (B.
Deuel, pers. comm), but this attenpt was apparently unsuccessful as the pair
had no young on 14 July. Habitat at Beeler Reservoir has inproved since 1981
as the area has now been fenced and protected against cattle grazing. Rushes



are now becom ng well established along the shoreline and several neadows
extend into the surrounding ponderosa pine (Pinus ponderosa). No cattle were
noted at Hackamore Reservoir and favorable crane habitat was present along the
south shore, but the pair was not seen after 5 May. Excellent wetland habitat
has been created behind a dike at the western portion of Fairchild Swanmp, and
on 5 June a crane pair was located in the wetland. Open water, with a fringe
of Baltic rush (Juncus balticus) and isolated stands of cattails,
characterized the area. The crane pair had no chicks. Cattle were present in
portions of the wetland habitat on 5 June, but little degradation had
occurred. Northwest of Alturas, one pair nested in a small pond near
Reservoir C. Fl ooded western juniper (Juniperus occidentalis) snags, wth
isolated stands of rush were present. Extensive grasslands occurred south of
the site. After the eggs hatched, the pair was not seen again; however, a
pair seen on the Antelope Plains (South of the nest site) during an aerial
survey (B. Deuel, pers. conm), could have been the sane pair.

Wth the abnormally dry conditions in portions of Mdoc County in 1988, some
Geater Sandhill Cranes apparently dispersed in search of nore favorable
nesting habitat. Both Baseball Reservoir and Boles Meadow were examined from
the ground in May and no cranes were recorded. However, sone crane use did
occur in these areas as B. Deuel (pers. comm) later observed single birds
during aerial surveys at both of these locations. |In addition, two pairs were
observed from the air at Deadhorse Flat. \Wether the latter birds were
wandering individuals or territorial pairs was undeterm ned since no ground
surveys were conducted in the area.

O the 164 Geater Sandhill Crane pairs recorded in 1988 in Mdoc County, 119
(72.6% were on private land, 30 (18.3% were on a National WIdlife Refuge,
eight (4.9% were on a State Wldlife Area, and seven (4.3% were on U S.
Forest lands. O the 110 pairs recorded in the 1981 in the County, 80.9% were
on private land, 18.2% on a National WIldlife Refuge, and 0.9% on U S. Forest
Service lands (Littlefield 1982).

Lassen County

G eater Sandhill Cranes were located at 19 sites in Lassen County in 1988. O
the 75 pairs recorded,. Big Valley had the largest nunber with 23 (30.2%, of
which 22 were near Bieber on Ash Creek WA.  Second in inportance was Ash Creek
Valley where 17 pairs were recorded. Mst of these pairs were in the east
portion of the valley on the Stone Ranch where eight nests were located in 5
ha of burreed. Oher isolated stands of energent vegetation were present
throughout the valley. Only five pairs were present on the meadow habitat
west of the Stone Ranch headquarters. The entire area had been w nter-grazed
and a few neadows west of the county road were still being grazed on 25 April.
No crane pairs were present in these neadows.

WIllow Creek Valley supported six pairs; three on the wnter-grazed neadows
south of the Horse Lake Road and three in the marsh-agricultural areas north
of the road. Honey Lake WA had five pairs, four on or adjacent to the Flemng
Unit and one on the Dakin Unit. Two of the Fleming Unit pairs were feeding in
an irrigated nowed-grazed meadow on private land, while the other two were in
Wldlife Area grain fields. The Dakin Unit pair was east of Hartson Reservoir
in a diked pond with stands of hardstem bul rush.
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Habitat in the Lassen County portion of Fall River Valley remained dry

t hroughout the nesting season. Four pairs were present on 26 April, feeding
primarily in agricultural fields in neighboring Shasta County. Nesting
habitat consists of wet meadows interspersed with cattails. Southeast of Fall
River Valley, Dixie Valley continued to be severely degraded by |ivestock
overgrazi ng; however, three pairs were using the neadow habitat on 26 April.
These birds probably nested in the deeper water areas which had extensive
bul rush stands. These stands appeared to have been spared the intensive
grazing pressure which characterized the nmeadows and surroundi ng uplands.
Wth livestock removal, this valley has the potential for providing habitat
for at least 15 Geater Sandhill Crane pairs.

East of Madeline, Clark's Valley had a crane pair feeding in a spring-fed,

moi st winter-grazed nmeadow on 6 April. Inmediately east of Clark's Valley,
Red Rock Lake had three pairs (Figure 4). This lake was rapidly drying on 6
April and it is doubtful any nesting occurred as extensive nudflats separated
open water fromthe dry Baltic rush nesting habitat. During nornal
precipitation years this area probably provides ideal nesting habitat. Two
pairs were present on wnter-grazed nmeadow habitat about 4 and 5 km west of
Madeline. Neither was apparently successful as water in the area was limted.
There was a report that one egg set was renoved illegally at this location in
1988, but details are presently lacking. Single pairs were present on
privately owned l|ands at Horse Lake, Susan Valley Ranch, and G asshopper
Valley. The Horse Lake area consisted of winter-grazed nmeadows, but little
water was present in early April except in the Horse Lake playa. Swan Valley
Ranch (about 20 km ENE of Termp) had a single pair of Geater and eight Lesser
Sandhill Cranes (G c. canadensis) along the south shore of a reservoir

i medi ately south of the ranch headquarters. No water was on the grazed
meadow habitat to the south as irrigation water from the reservoir had not
been released by 6 April. One pair was in the northwest portion of

G asshopper Valley on 8 April, feeding in a winter-grazed dry meadow. Unl ess
this pair noved southward about 5 kmto a few isolated springs in the

sout hwest portion of the valley, it is doubtful that nesting occurred.

On Lassen NF., five pairs were |located during the 1988 survey and an
additional three pairs were reported by Forest Service personnel (L. Schultz,
pers. colnm). Two pairs were in Little Harvey Valley but little water was
present in this extensive valley on 8 May. Conditions had deteriorated by
md-July as cattle were concentrated in the linited wetland habitat. Simlar
conditions were noted at Pine Creek Reservoir and Papoose Meadows, but single
pairs in both areas apparently nested. Each was unsuccessful. Ashurst Lake
had a pair present on 8 May. At that time energents were flooded, but

adj acent neadows were nostly dry. The |lake was conpletely dry by md-July.
This was one of the few wetlands examned in Lassen N.F. which did not have
cattle in July. The three additional pairs reported by Forest Service
personnel were located at Bullard and Feather |akes, and Gray's Valley. Both
Bullard Lake and Gray's Valley were inaccessible during the May survey, but
Feather Lake was examined in both May and July. \Water was present in a
hardstem bul rush stand in My, but by nid-July the |ake was nostly dry and
being heavily grazed by cattle. No cranes were seen during both visits.

O the 75 known Geater Sandhill Crane pairs recorded in Lassen County, 40
(53.3% were on private land, eight (10.7% on US. Forest Service lands, and
27 (36.0% were on or adjacent to a State Wldlife Area. This conpares with
80.3% on private lands, 9.8% on U S. Forest Service land, 8.2% on state |and,
and 1.7% on Bureau of Land Managenent (BLM land in 1981 (Littlefield 1982).
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Phaoto by C D Littlefield

Figure 4. Three Greater Sundhill Crane pairs oceupied terntories at Red Rock Lakes, Lassen Co.,
in 1988, but drought conditions likely prevented any nesting attempls



Si ski you County

Much of Siskiyou County was surveyed for nesting cranes by Richard Johnstone
in 1988. Exceptions were Lower Klamath and Tule Lake NWRs, and Okl ahoma Fl at
which | examined in May and August. Pairs in Siskiyou County were widely

di spersed and no large concentrations occurred except at Lower Klamath NAR and
G ass Lake. Ten pairs were present on Lower Kl amath NWR on 22 My, including
one pair with a less than one week old chick. Some pairs could have been
using the Refuge for feeding purposes only, as four pairs were recorded on
recently planted grain fields. The remaining pairs were in grasslands or
fallow fields. Since lands in Cklahoma Flat, and southward along WIIow
Creek, had deficient water, some pairs present on the Refuge could have noved
fromthese two areas. Five pairs were occupying territories at Grass Lake
(Figure 5). Cranes were first noted at the lake in 1979, indicating the
subspeci es has increased in Siskiyou County in recent years. The |ake
consists of an extensive stand of rush, bordered by nmeadows and grass-covered
upl ands. Nesting occurs among the rushes and young cranes are fed prinarily
in the neadows and uplands. One chick was killed after colliding with a truck
in 1986 as it was apparently being noved to a favorable feeding area (Kl amath
NR files).

Three pairs nested in close proximty on the Hart Ranch (about 8 km ESE of
Montague). Interestingly, the local |andowner reported that cranes also
wintered on the ranch. Habitat consists of an interspersion of |akes
surrounded by nmeadows. Two pairs were recorded at Cklahoma Flat on 21 May.
Both pairs were feeding in dry-nmowed neadows in areas not being grazed by
cattle.

The remmining cranes recorded in Siskiyou County consisted of single pairs at
nine widely scattered locations. One pair continues to inhabit hardstem

bul rush stands and agricultural fields east of Tule Lake NWR headquarters.

Anot her pair was seen on the Prather Ranch about 6 km south of Macdoel.
Nesting was in progress on 21 May in a water inmpoundnent with extensive stands
of rushes. Wt neadow habitat was |ocated inmediately east of the reservoir.
West of Macdoel, at Butte Valley WA, a single bird was seen and heard giving a
unison call about 0.8 km WNW of WIldlife Area headquarters on 21 May.
Territorial calling indicated this was a pair nenber, perhaps nesting in an
extensive stand of rushes in the southwest portion of the Wldlife Area.

One pair has nested at Davis Cabin since 1979, but, because of the dry
conditions in both 1987 and 1988, the pair has not been seen recently. Si nce
the early 1980s, one pair has been occupying a territory at Red Rock Lakes
(about 14 km E of Macdoel). The pair fledged a single chick in 1988 (R
Johnstone, pers. comm). Meadows south of the |akes provide feeding habitat,
and it was here that the chick was fledged. Another pair normally nests near
Or Lake about 1.2 km northeast of Bray, but dry conditions prevented nesting
in 1988. Emergent vegetation occurs around the |ake and neadows adjacent to
Butte Creek provide feeding habitat. This pair was first recorded on 2 July
1984 with one chick, but nesting efforts have apparently been unsuccessful
since 1986 (Klamath NWR files).

Two pairs occupy territories east of Mntague. One pair nests about 3.2 km
east and was first discovered in 1984. Habitat is primrily spikerush

(El eocharis sp.), adjacent to the Little Shasta River. Records of this pair
indicate that it has never nested successfully, and did not even attenpt to
nest in 1988 (R Johnstone, pers. comm). The second pair nests near Table

13



Fhote by CD. Lintleheld

Figure 5 Grass Lake, Siskivou County, supported five pairs of Greater Sandhill Cranes in 19838
after first being recorded there in 1979
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Mountai n about 14 km east of Mntague. First discovered in 1985, the pair may
have fledged a single chick in 1987, but did not attenpt to nest in 1988. One
pair has been present since the 1960s southeast of Mntague. They appear to
alternate between Salt Lake and Cedar Lake, in the Lava Lakes WIldlife
Sanctuary on state land. Even though energents surround the |akes, the pair

nested in open grass-rush meadow in 1988. In 1987, two young were fledged and
in 1988 one young was fledged (R Johnstone, pers. comnm). Another pair
occurs in the Big Springs - Gazelle area. In years with above normal water,

nesting occasionally occurs near Gazelle, otherwise the nest site is near Big
Springs. One small chick was tranpled by cattle at this location in 1987.

The pair was seen near Big Springs in 1988, but made no effort to nest. In
1986, a pair with two large young was observed feeding near the sane site in a
harvested grain field (R Johnstone, pers. comm). These observations suggest
that only one pair normally occurs in this region, but two pairs occasionally
may be present.

O the 29 pairs of Geater Sandhill Cranes occupying territories in Siskiyou
County, 16 (55.29% occur on private land, 11 (37.9% on National Wldlife
Refuges, and two (6.9% on state lands. O the 12 known pairs in 1981, 41.7%
were on private land and 58.3% on National WIldlife Refuges (Littlefield
1982).

Pl unas County

G eater Sandhill Cranes occupied three areas in Plumas County in 1988: 1)
sout heast of Portola, in the northwest portion of Sierra Valley;, 2) southeast
of Geenville, in Indian Valley; and 3) north of Lake Al manor near Chester.
Five pairs were present in Sierra Valley. Dry conditions likely contributed
to an unsuccessful reproductive season; however, three pairs were known to
have nested. Two pairs had territories in open neadow habitat. The other
three were in areas with an interspersion of neadows and cattails. Meadows
had been or were being grazed by cattle and little water was available during
the nesting and brooding periods. Some water was available in the deeper
ponds and sloughs, allowing pairs which had territories in this habitat to
nest. One pair was present about 6 km southeast of Geenville. Cattail
stands, surrounded by grazed nmeadows, provided nesting habitat for this pair.
North of Lake Al manor, numerous springs provided excellent habitat along the
eastern edge of a large marsh. A crane pair was present on 7 Muwy, but no nest
or young were found. Simlar to other areas in California, water was linmted
in nost parts of Plumas County in 1988. In both 1981 and 1988, all crane
pairs nesting in Plumas County were on private |and.

Sierra County

One pair was located on private land in the Sierra County portion of Sierra
Val | ey about 2.2 km northeast of Sattley (Figure 6). Habitat was nostly wet
meadows which had been winter grazed. Although this area was surveyed in
1981, no cranes were recorded. However, James (1977) reported on a nest found
in this general area in late My 1976.

Shasta County

A Geater Sandhill Crane egg set was collected near Fort Crook in 1860
(Ginnell and MIler 1944), and interestingly, a crane pair was in this sane
general area in 1988. The site was about 14 km NNWof Fall River MIIs,
adjacent to Fall River. Unlike in 1860, cattle were grazing anong the
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Figure 6. The southem extremity of the Greater Sandhill Crane's nesting range i California
was near Satiley, Sierra County
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energents and meadows in 1988. In addition to this pair, four pairs
occasionally feed in the county, but their nesting areas are located in Lassen
County in the extreme eastern portion of Fall River Valley.

. , , : | | .

Northeast California continued to be an inportant area for subadult Geater
Sandhill Cranes in 1988. Generally, subadults were seen in the sane areas as
recorded in 1981; however, Big Valley, which was an inportant area in earlier
surveys, declined in inmportance in 1988 (Figure 7). Only six cranes were seen
on 30 March 1988, conpared to 87 in 1981. Reports indicated large nunbers of
cranes were present in md-March, but had departed before surveys were
initiated. Habitat was still present, particularly in the vicinity of

Nubi eber .

Surprise Valley was also inportant for subadults and nunbers were al nost
identical to those recorded in 1981. The area east and north of Lake Cty had
most use, but small groups were recorded between 13 March and 4 July from the
sout hwest extremty of the valley to Fort Bidwell. The nbst nonbreeding
cranes recorded was 35 on 25 May. Many subadults noved onto grain fields and
a reservoir southeast of Davis Creek. Fifty-four birds were using the area on
12 March, increasing to 71 on 27 March. Crane nunbers had declined to seven
by 11 April. Perhaps this group of subadults was that which had been seen
earlier in Big Valley.

In addition to the larger concentrations at traditional sites, several other
subadult flocks were noted in 1988. The totals were: eight near Likely on 28
March; five at Honey Lake WA on 6 April; 10 in Ash Creek Valley on 25 April;
five at Lower Klamath NWR on 22 May; and 19 at Grass Lake on 21 May.

Subadult flocks were nonitored in Surprise Valley from 13 March through 8
August. On the first survey in March, 19 were recorded, with 35 on 25 May, 16
on 1 June, 15 on 7 June, 9 on 18 June, and 0 on 4 July. Subadults had
returned to the valley by 9 August. Attenpts to |locate subadults in the state
in July were unsuccessful and it is still unknown where these birds
concentrate in early sumrer.

Trends in the Number of Breeding Pairs in 1971, 1981, and 1988

In 1988, survey dates were intended to correspond with the survey dates in
1971 and 1981 (Table 2). However, this was not always possible and sone were
nearly 2 months later than those of earlier years.

From 1971 to 1981, Geater Sandhill Crane pairs increased in California and
this upward trend in population growth has continued from 1981 to 1988 (Table
3). From 11 traditional nesting |ocations examned during all three surveys
(1971, 1981, 1988) pairs increased 15% between 1971 and 1981 (Littlefield
1982), and 32% between 1981 and 1988 (Table 4). Between 1971 and 1988, crane
pairs increased 52% at these 11 sites. Several additional nesting |ocations
were examined in 1981 which were not included in the 1971 survey. A 31%
increase occurred at these 19 new areas between 1981 and 1988, simlar to the
32% increase noted at the 11 traditional sites.

At the 11 traditional sites, increases between 1971 and 1981 occurred at Mddoc
NAR (87.5%, Jess Valley (28.6%, Mideline (100% - from one Pair to two),
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Figure 7. Locations of subadult Greater Sandhill Cranes seen in California in
1988.
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Table 2. Dates and locations of Geater Sandhill Crane surveys in northeast
California in 1971, 1981, and 1988.

Location 1971 1981 1988

Modoc NWR 26 March 4 April '

Jess Valley 26 March 3 April 29 March

Li kel'y 26 March 4 April 29 March

Madel i ne 26 March 3 April 6 April

Goose Lake 27 March 25 April 12 March

Surprise Valley 28 March 24 April 13 March to
10 Apri |

Canby 28 March 29 March 28 March

Round Val | ey 28 March 29 March *

Big Valley 28 March 29 March 29 March to
25 April

Fall River Valley 28 March 22 April 26 April

Honey Lake WA 30 March 3 April 6 April

*Modoc NWR staff conducted the survey during the summrer of 1988.

**Three surveys conducted in March and April 1988.

19



Photo by C.D. Littlefield

Figure 8. Most California Greater Sandhll Crana nests located in 1988 were in open areas
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Table 3. A conparison of nesting Geater Sandhill

California in 1971, 1981, and 1988.

Crane pairs in

nort heast

Location 1971 1981 1988
Modoc NWR 16 21 30
Jess Vall ey 7 7 9
Li kely 14 9 12
Madel i ne ! ! 2
Goose Lake 2 7 15
Surprise Valley 42 44 56
Canby 2 6 5
Round Val | ey 2 2 0
Big Valley 21 24 32
Fall River Valley 2 2 4
Honey Lake 3 6 5
112 129 170
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Table 4. A conparison of Geater Sandhill Crane pairs at 19 northeast
California sites between 1981 and 1988.

Locati on 1981 1988

Cow Head Lake

Egg Lake

I ngel | Swanp

Hager Basin

Wed Valley

Steel e Swam

Tul e Lake NWR

L. Klamath NAR
Grass Lake

Sierra Valley

Red Rock Lake
WIlow Creek Valley
Eagl e Lake

Horse Lake

G asshopper Vall ey
Ash Vall ey

Dixie Valley
Ashurst Lake

Pine Creek

[E=N

S Wy O WO OO e e e

[y

[N
S W N I NN e O N O
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Goose Lake (6509, Surprise Valley (33.3%, Big Valley (52.4%, and Fall River
Valley (100%. Decreases were noted at Canby, Round Valley, and Honey Lake
WA,  Pairs decreased between 1971 and 1981 at Likely, but then increased
between 1981 and 1988.

At sites first examned in 1981, substantial increases in pairs were noted at
Egg Lake (100%, Lower Kl amath NWR (66.7%, Red Rock Lake (50%, Gass Lake
(150%, Dixie Valley (200%, and Ash Creek Valley (30.8%. Pairs were |ocated
for the first tine at Cowhead Lake Valley and Ingell Swanp in 1988, even
though these two areas were examned in 1981.

hill : 0 | Ecal .

Fifty-six Geater Sandhill Crane nests were examned in northeast California
in 1988. Twenty-two nests were |ocated on Mbdoc NWR 14 at Ash Creek WA
eight in Ash Creek Valley, four in Jess Valley, three near Goose Lake, two
near Likely, and single nests were examned in Surprise Valley, near Reservoir
C, and near Al turas.

Most nests examned in California in 1988 were |ocated in open habitat (Figure
8). O 48 nests where surrounding vegetation was determned, 21 (43.8% were
in rushes (Juncus spp.), nine (18.8% in burreed, five (10.4% in grasses,
four (8.3% in sedges, and three (6.3% in hardstem bulrush. The renaining
Six nests were in various vegetation types, with a single nest in each. O
nests for which measurements were taken, the basal diameter averaged 90 cm
crown diameter 52 cm bow dianeter 26 cm bow depth 3.1 cm nest height 11.2
cm and vegetative height surrounding the nest 29.6 cm Forty-five (80.4%
nests were poorly concealed, while 10 (17.9% had fair conceal nent, and one
(1.8% was well concealed. Water depth at nest sites ranged fromdry to 33.5
cm and averaged 4.6 cm

Cutch size was determned for 42 nests, of which 36 had two eggs, five had
one egg, and one had three eggs. Average clutch size was 1.91 eggs. Eg
sizes ranged from96.9 x 62.2 nmfor the largest egg to 94.2 x 62.3 nmfor the
smallest. The smallest eggs were found in Jess Valley. Here eggs averaged
90.7 x 62.1 nm while the largest average egg size was near (Goose Lake with
dimensions of 98.6 x 61.3 nm The two l|argest eggs recorded in 1988 were
106.4 x 59.2 nmm (Mbdoc NWR), and 92.7 x 67.5 nm (Mdoc NWR), the two snallest
were 82.5 x 61.6 mm (Mbodoc NWR), and 89.8 x 54.9 mm (Ash Creek WA). A larger
percentage (53.3% of the California eggs were light brown in coloration when
conpared with those of other Geater Sandhill Cranes nesting in the Pacific
states. Another 24.5% were of other shades of brown, while the remainder had
olive coloration. Considering individual female cranes lay specifically

col ored eggs throughout their life, this high incidence of brown coloration

i ndicates that many of these females are closely related.

Nesting Success

Total nesting success (ratio of nests in which at |east one egg hatched to all
known nests) for all sites within the study area was 37.5% (Table 5). A total
of 30 nests were destroyed by predators, with coyotes (Canis latrans) (Figure
9) taking 17 (30.4%, Common Ravens (Corvus corvax) six (10.7%, raccoons

(Procyon lotor) five (8.9%, and unknown predators two nests (3.6%. Success
rates varied between study sites and are discussed individually.
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Photo by C.D. Littlefield

Figure 8. Most California Greater Sandhll Crana nests located in 1988 were in open areas
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Table 5. Fates of Geater Sandhill Crane nests in California in 1988.

Fate No. Per cent

Successf ul 21 37.5

Unsuccessf ul

Coyot e 17 30.4
Conmon  Raven 6 10.7
Raccoon 5 8.9
Unidentified Predators 2 3.6
Infertile 3 5.4
Abandoned 2 3.6

56 E)
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Photo by C.D. Littlefield

Figure 9. Coyotes were the number one predator on Greater Sandhill Crane nests in California,
destroving 30.4% of the examined clutches in 1988,
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Mbdoc NMR - OF the 22 nests located on Mddoc NWR in 1988, 11 (50.0% had eggs
whi ch hatched. Raccoons were the nost inportant predator in this region,
destroying four (18.2% clutches. Common Ravens and unidentified predators
each destroyed two (9.1% clutches. Two clutches were infertile (9.1% and
one (4.6% was abandoned. The 50% nesting success was |ower than expect ed.

Ash Creek WA - Ash Creek WA had a 35.7% (5 of 14 nests exam ned) nesting
success rate. \Water available for WA use was limted in 1988, and probably
contributed to the |ow nesting success. Coyotes destroyed seven (50.0%
nests. Coyote predation was nost evident in the southwest portion of the WA
while nests in the north portion had no nests lost to predation. In addition
to coyote predation, one (7.1% clutch was destroyed by a Common Raven and
another was found to be infertile.

Ash Creek Valley - Ash Creek Valley had limted water and the eight nests
exam ned were all wunsuccessful. Al eight nests were crowded into a winter-
grazed burreed stand which was only 10 ha in size. Nests were poorly
conceal ed and could be clearly seen from 1.6 km away. Water depths averaged
6.2 cm and coyotes apparently had little difficulty in destroying six (75.0%
clutches. A Conmon Raven consuned one (12.5% clutch and another clutch was
abandoned. Two coyotes were seen near the nesting marsh in My, indicating a
den was near by.

Jess Valley - Although all four crane nests located in Jess Valley were poorly
conceal ed, two (50.0% clutches hatched. The remaining two were destroyed by
coyotes. \ater depths at the nest sites averaged only 1.3 cm W Flourney
(pers. comm), who owns a mmjor percentage of the valley, reported nest |osses
in the past were primarily attributable to flooding. He also reported that
there were some coyotes and raccoons, but few ravens. However, one raven pair
was noted in My and June.

Goose Lake - Only three nests could be located on the Lakeshore Ranch in My;
however, another pair with a single chick was seen in June. The three nests
examned were within a fenced, idle marsh about 0.8 km south of Goose Lake
Two were |ocated over deep water and both (66.7% hatched. The third was
anmong rushes where water had recently receded to 1.8 cm  This nest was
destroyed by a coyote. Two additional pairs apparently nested within the
marsh, but their nests could not be |ocated.

Likely - Two nests were |ocated about 3.0 km WNW of Likely. One was in an
open nmeadow over 4.1 cmof water. Vehicle tracks were noted within 3 m of
the site, but the nest was lost to a coyote. One coyote was seen within 0.4
km of the nest on 19 May. The second nest was in a stand of hardstem bul rush
over 29.3 cmof water, and it was destroyed by a raccoon. On 19 My, nost
meadow habitat in the Likely area was dry. Four additional pairs were seen
but no nesting activity was noted.

Surprise Valley - Only one nest was |located in Surprise Valley. About 15
pairs occupied territories about 3.2 km east of Eagleville, but few of these
nested in 1988. Al though the nest was never |ocated, one pair was nesting in
a hardstem bul rush stand when cattle were turned into the marsh. The nest was
abandoned within 6 hours after cattle entered the marsh. The nest which was
exam ned was in a hardstem bul rush stand over 9.5 cm of water, and it was |ost
to predation by a Common Raven
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Reservoir C - One pair nested about 0.8 km south of Reservoir C near a U S
Forest Service road. The pair was successful in hatching both eggs, but were
not seen thereafter. They could have noved into Antelope Flat, as a pair was
seen there during an aerial survey in My (B. Deuel, pers. comm). The nest
was conposed of rushes and was placed over 20.0 cm of water.

Alturas - The first nest located in 1988 was about 3.0 km west of Alturas.
Unfortunately, one menber of the pair died after colliding with a powerline.
The nesting site was in a small stand of cattle-tranpled cattails, with little
or no water. Upon reexam nation, a Common Raven was present and the eggs had
been consumed by this species. This was the only nest located in cattails
during the study.

Pair Chronolosy in Surprise Valley - 1988

Al pairs in Surprise Valley were located in March and April before transect
routes were established on 25 May. Transect surveys were conducted from 25
May through 9 August (Table 6). Several pairs had already abandoned their
territories before 25 My, particularly those east of Eagleville (Pairs 25-
37). North of Lake City (Pairs 9-231, pairs lingered |onger and nost were
still present through June. Four of these pairs had chicks. Near Fort
Bidwel | (Pairs [-8), two pairs remained through the duration of study, and one
of these had a chick (Pair 6). O the 37 pairs known to occur along the
route, 29 were present on 25 May and nine were still on their territories
through 9 August. Twenty-four pairs were recorded on 1 June, with 23 on 7
June, 15 on 18 June, nine on 4 July, and 10 on 16 July.

O those pairs which had chicks during the survey period, four of their six
chicks survived. Pair 10 still had two chicks through 16 July, but before 9
August one had been lost. Pair 11 had a nearly fledged chick on 4 July, but
it had disappeared by 16 July. Known nesting efforts by Pairs 15, 21, 25, and
28 were unsuccessful, and Pair 37 (E of Eagleville) apparently nested
successfully, but no young were ever seen and were probably were |ost shortly
after hatching. There was no indication that the remaining pairs (64.9% ever
attenpted to nest because of the extremely dry conditions which persisted
through the 1988 reproductive period.

| npacts of Livestock G azing

O the 56 Geater Sandhill Crane nests examned in 1988, 31 (55.4% were on
winter-grazed habitat, 20 (35.7% on idle, and five (8.9% on hayed only
lands. O those in grazed areas, 16 were on private land and 15 on federal
lands. Those located on idle lands included three on private, three on
federal, and 14 on state. Al five nests in mwed only habitat were |ocated
on federal lands (Mddoc NWR). Nesting success on both grazed private and
federal lands is presented in Table 7.

Al federal lands where winter |ivestock grazing occurred were on Mdoc NAR
where active predator managenent was practiced. Nesting success on the Refuge
in grazed habitat was 40.0% conpared to 12.5% on private lands. No nests
were lost to coyotes on Mddoc NWR, while 56.3% were lost to this species on
private |and.

Lands which had only been nowed had a nesting success of 80% One nest
(20.0% was lost to a Common Raven. Few areas on private land had idle or
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Table 6. Pair chronology in Surprise Valley, Modoc Co., California - 1988.

(X = date checked, - = date not checked)

Pair No. 25 May 1 June 7 June 18 June 4 July 16 July 9 August

1 X - - - - - -

2 ' x * xKk* x - - xk*
3 X - - - - - -

4 X X X X - - -

5 X X X - - - -

6 X - X - X X X

7 x - - - - - -

8 X X X X X - X

9 X X X X X - -
10 RKKK KKKK x*kK X x*kk Kk XK
1 X xk* X - x** - -
12 X xk* x¥k* X x** X x*%
13 X X p - - - X
14 X x X X - xkx x**
15 X x* x* X - X -
16 X X X X - X -
17 X x X x - - -
18 b3 - X X - - -
19 X X X b - - -
20 X X X X - - -
21 x* x* x* X - X X
22 b X X - - X -
23 X - - - - - -
24 X - x - - - -
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Table 6-contd.

Pair No. 25 May 1 June 7 June 18 June 4 July 16 July 9 August
25 x* x* - - X X -
26 X X - - - - -
27 X - x - - - -
28 x* x* x* X X - -
29 - - - - - - -
30 - - - - - - -
31 - x - - - - -
32 - X - - - - -
33 x - - - - - -
34 - - - - - - -
35 - X - - - - -
36 - - X - - - -
37 - x - - b4 X X
*Incubating

**0One chick

***Two chicks
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Table 7. Geater Sandhill Crane nesting success on grazed federal and private
| ands, northeast California - 1988.

Federal Private

Fate No. Per cent No. Per cent
Successf ul 6 40.0 2 12.5
Unsuccessf ul

Coyot e - T 9 56. 3

Raccoon 4 26.7 ! 6.3

Common Raven ! 6.7 3 18.8

Unidentified Predators ! 6.7 -

Infertile or addled 2 13.3 -

Abandoned ! 6.7 ! 6.3

15 16
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nmowed only habitat. An exception was on the Lakeshore Ranch where three nests
were located in an idle marsh. O these, two (66.7% hatched and one was
destroyed by a coyote. On federal lands, a simlar success rate (66.7% was
recorded as one of three nests was lost to an unknown predator on Mdoc NAR
Al 14 nests on idle state lands were at the Ash Creek WA. O these, five
(35.7% hatched, seven (50.0% were lost to coyotes, one (7.1% to a Conmon
Raven, and one (7.1% was infertile.

Young Surviva

Brood surveys were conducted at selected nesting areas of northeast California
between 8 and 11 August, while additional sites in Lassen and Mbddoc Nationa
Forests were examned in md-July. Surveys were conpleted in areas where 224
crane pairs had been present during pair counts in March, April, and May. A
total of 20 young was recorded yielding a recruitnent rate of 4.5% O the 18
broods recorded, two (11% consisted of two chick broods and 16 (89%
contained a single chick. The two-young broods were | ocated on Mddoc and
Lower Kl amath NWRs.

Broods were noted at Mbdoc NWR (10 young, C. Bloom pers. comm), Surprise
Val l ey (four young), Likely area (one young), Jess Valley (one young), Lower
Kiamath NWR (two young - J. Hainline, pers. comm), and el sewhere in Siskiyou
County (two young). In addition, one pair at Buchanan Flat had two well

devel oped chicks in md-July, but it is not known if these fledged. One chick
less than 3-weeks old was found on 9 August near Likely.

Al'though 1987 was also a dry year, recruitnent rates appeared nuch higher than
in 1988. Schlorff (1987) surveyed several nesting areas in 1987, and recorded
10 young in Surprise Valley, two near Likely, two at Goose Lake, and one in
Big Valley, for a total of 15 young in these four areas. Only five young were
found at these same locations in 1988

Land Conversion

No naj or |and conversions have occurred in California crane nesting areas
sine 1981. However, had not the California WIdlife Conservation Board
purchased a | arge percentage of the crane nesting habitat in Big Valley in
1985, much of this area woul d now be planted to alfalfa. Conversions from
wetlands to alfalfa have declined in recent years because of declining alfalfa
prices (Schlorff 1987). In both 1987 and 1988, drought conditions persisted
in northeast California and if these conditions continue, alfalfa prices are
expected to increase. Wth this increase |land conversions are al so expected
to surge. In fact, approximately 2,430 ha of nmeadow habitat on the Bare Ranch
(in southern Surprise Valley) may be drained and converted to alfalfa in the
near future (R Schlorff, pers. coom). Five crane territories will be |ost
if this conversion occurs.

Shoul d drainage occur in other portions of Surprise Valley, near Likely, Jess
Valley, Sierra Valley, Ash Creek Valley, Canby area, or Lakeshore Ranch

G eater Sandhill Crane populations in California would be greatly reduced.
Crane nesting areas should be closely nonitored and actions taken to prevent
| osses of extant habitat.

31


Gordon Gould

Gordon Gould


Key Habitats for Acquisition

Any area which has Geater Sandhill Crane nesting pairs should be acquired if
the wetland becomes available for purchase or becones threatened by drainage.
However, at the present time, nmajor efforts to purchase key nesting areas

should be initiated. Priorities for acquisition are presented in Appendix B

DI SCUSSI ON

The 1988 Geater Sandhill Crane study in northeast California revealed at

least three trends that were most encouraging: 1) pair nunbers have continued
to increase in nost of the study area; 2) relatively little crane nesting
habitat has been destroyed since the last survey in 1981; and 3) mmjor crane
nesting areas in Big Valley have now been purchased by the state, after
efforts to drain the wetlands in the md-1980s were halted. Presently, 30
Geater Sandhill Cranes pairs occupy territories, and after water control
structures and other devel opments have been repaired or constructed, the Ash
Creek WA should become a very inportant crane production area. The Mdoc NWR
continues to have both high nesting and fledging success. In addition, a few
wetlands in Mdoc NF have now been fenced and protected from |ivestock grazing
and sonme of these now have nesting crane pairs. Despite these favorable
trends, some potential threats to crane survival becane evident during the
1988 survey.

Increases in Geater Sandhill Crane pairs in California can be attributed to
the same factors which existed in 1971 and 1981 - lack of high densities of
coyotes, raccoons, and Conmon Ravens, and reduced conversions from wetlands to
agricultural crops. In addition, above normal precipitation from 1982 through
1986 probably contributed to higher nesting success and brood survival.

However, this upward trend is |ikely to change in the future. Predator

popul ations are increasing substantially throughout the subspecies' California
nesting range. \Were few ravens were noted in the 1981 survey, the species
was seen at virtually all areas examned in 1988. They were particularly
abundant in Surprise Valley, and the only crane nest examned there in 1988
was destroyed by a raven. Common Ravens were al so obvious at Sierra Valley
Lower Klamath NWR, Canby area, and Big Valley. Coyotes were observed
throughout the study area and were particularly common in Sierra, Ash O eek,
and Big valleys, as well as Lower Klamath NVR. O 22 crane nests located in
Ash Creek and Big valleys, 13 were lost to coyotes. Although the animals are
rarely seen by day, raccoon tracks were evident at both Mdoc NWR and Big

Vall ey, and crane nests were lost to this species at both Mbdoc NWR and near
Likely. Unless predator control is initiated in the near future, this upward
trend in predator populations is expected to continue as it has in O egon.

Summer |ivestock grazing continues to have a detrimental inpact on both
Geater Sandhill Crane nesting habitat and success. In 1988, this activity
depressed crane nesting attenpts; however, in years with above normnal

preci pitation, summer |ivestock grazing may have less influence. One pair was
known to have deserted its nest once cattle entered the nesting nmarsh in My
1988. At this site, nesting habitat was in a dense hardstem bulrush stand

If a nest were in the open, as nost California nesting sites are, there would
be little chance for survival even in above normal precipitation years if
cattle were turned into a nmeadow. FEven if eggs successfully hatched there
remains the potential for the young being trampled by cattle. Chicks have
been known to have been tranpled in both California and Idaho. Little can be
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done to alleviate these losses on private |and, but potential |osses on public
| ands can be avoided by fencing the wetlands inhabited by crane pairs. Both
Mbdoc and Lassen NFs presently allow sunmer grazing on some wetlands,
particularly in Lassen NF. Al crane areas examned on Lassen NF in July 1988
were being intensively grazed by cattle except at Ashurst Lake.

Hopeful 'y, the upward trend of Geater Sandhill Crane pairs in California will
continue. However, this is unlikely if: 1) predator populations continue to
increase; 2) spring and summer |ivestock grazing persists; 3) land conversions
fromwetlands to agricultural crops increase; and 4) drought conditions
continue for an extended period. Cranes should continue to increase if the
state continues to purchase najor crane nesting areas, the U S. Forest Service
continues to inprove wetlands, predator management is expanded, and the 1973
amendnents to the Federal Water Control Act of 1972 are strictly enforced.
Until these actions are inplemented or expanded, the subspecies should be
nmonitored on a regular basis, and continue to be listed on both the State's
threatened and U.S. Fish and Wldlife Service's sensitive species lists. It
shoul d al so be added to the US. Forest Service's sensitive species |ist and
appropriate management must be applied to reduce inpacts of |ivestock grazing.
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APPENDI X A

LEGAL DESCRI PTION OF GREATER SANDH LL CRANE TERRI TORI ES
LOCATED IN CALIFORNIA, 1988

Goose Lake area

T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R13E, Sec.
T45N, R14E, Sec.
T45N, R14E, Sec.
T45N, R14E, Sec.
T45N, R14E, Sec.
T45N, R14E, Sec.
T45N, R13E, Sec.

T45N, R14E, Sec
Sout h of Davi

2, SEY4
9, SEY4
9, NEY,

of
of

of
of

of
of

of
of
of
of

s Creek

T44N, R14E, Sec
Alturas area

T41N, R12E, Sec
T41N, R13E, Sec

T42N, R12E, Sec.
T42N, R13E, Sec.

T42N, R13E, Sec
T42N, R13E, Sec

.18, NEY4 of

of
of
of

. 25, SWi
. 28, SEY4
8, NEY,
8, SWi of
.18, SEY of
.22, N\Ws of

T42N, RL3E, Sec. X, SEY of

Surprise Vall

T38N, RL7E, Sec.
T38N, RL7E, Sec.
T39N, RL7E, Sec.
T39N, RL7E, Sec.
T39N, RL7E, Sec.
T39N, RL7E, Sec.
T39N, RL7E, Sec.
T39N, RL7E, Sec.

T39N, R17E, Sec
T39N, R17E, Sec
T39N, R17E, Sec
T39N, R17E, Sec

T40N, R16E, Sec.

ey

3, SW¥% of
4, NWY, of
8, NE ¥ of
8, SW¥% of
8, SW¥ of
8, SW¥ of
8, SW¥, of
8, SW¥ of
. 8, SW¥ of
.20, NE % of
.28, SE Y of
.34, SW ¥, of
1, SE ¥ of

SEY4
NEY4
NEY4
SWa
SEYa
SEYa
NEY4
SEY4
SEY4
NEY4
SEYa
NW4
SEYa
SEYa

SWa

SEY4
SW.
SW4
NW4
NEY4
NWa
SEY4

SWs
NWa
NWa
SEVs
SEVs
SEVs
SEVs
SEVs
SEVs
SWi
NWa
SWi
SWi
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Surprise Valley-cont.

T40N, R16E, Sec.
T40N, N16E, Sec.
T40N, R16E, Sec.
T40N, R16E, Sec.
T40N, R16E, Sec.
T40N, R16E, Sec.
T40N, RL7E, Sec.
T40N, RL7E, Sec.
T40N, RL7E, Sec.
T40N, RL7E, Sec.
T40N, RL7E, Sec.
T40N, RL7E, Sec.
T40N, R17E, Sec,
T40N, RL7E, Sec.
T42N, R16E, Sec.
T42N, R16E, Sec.
T42N, R16E, Sec.
T42N, R16E, Sec.
T42N, R16E, Sec.
T42N, R15E, Sec.
T44N, R15E, Sec.
T44N, R15E, Sec.
T44N, R15E, Sec.
T44N, R15E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec,
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.
T44N, R16E, Sec.

Cow Head Lake
T47N, RL7E, Sec.

1, NW4

|, SWi
| 2, SWa
| 2, NEY4
| 2, NEY4
| 3, NEY4
20, SW.
28, SW.
29, NEV4
29, NWa
29, NEV4
30, NEV4
31, NEV4
31, NEV4

8, NEY

9, SEY
34, NWa
34, SWa
34, SWa

|, SEYa
| 2, NEY4
| 3, SEY4
24, SW,
24, NWa

6, SWi

6, NWa
| 9, SWa
| 9, NEY4
| 9, NEY4
30, NEV4
31, NEV4

8, SW.
| 7, N\Wa
30, SW.
31, NEV4
20, NWa
20, SEY,
20, SEY,
20, NEY4
20, NEY4
22, NWa
29, NEV4
29, NWa

| 6, SEY4

of

SEY4
NEY4
NEY.
N4
SWa
N4
NW4
SWa
SEYa
SEYa
SW
SEYa
SEYa
NW4
SEY4
NEY4
NW4
SEYa
SWa

SEY,
NEY4
NWa4
SEY,
SW.4
SW.4
NEY4
SW,
SEY4
SWi
NWa
SW4
SWi
SEY4
SW;
SEY4
NEY4
SEY4
SW.
SEY4
SW.
NEY4
NWa

N4



Canby area

T4IN R 9E, Sec. 1, SWi of NW.
T4IN, R OE, Sec. 1, SWi of SWa
T4IN, R OE, Sec. 3, SWi of NW.
T4IN, R OE, Sec. |0, SEY2 of NW4
T42N, R E, Sec. 32, NEY2 of SEY

Jess Valley

T39N, R14E, Sec. | |, NE Y of SWi
T39N, R 4E, Sec. | 3, NW Y% of SWi
T39N, R 4E, Sec, | |, NE Ysof SWi
T39N, R14E, Sec. ||, SE % of NWa
T39N, R 4E, Sec. ||, SW % of SEY
T39N, R14E, Sec. | |, NE % of NWi
T39N, R 4E, Sec. ||, SW % of NW:
T39N, R 4E, Sec. | |, NW % of SWi
T39N, R 4E, Sec. ||, SW % of SWi

Likely area

T39N, R12E, Sec. |, NEY2 of SEY
T39N, R12E, Sec. | 2, NW. of NEY
T39N, R 2E, Sec. |2, SEY2 of NW4
T39N, R12E, Sec. |2, NEY2 of SWi
T39N, R 3E, Sec. 6, NEY%: of SEY
T39N, R 3E, Sec. 7, NEY: of SW.
T39N, R 3E, Sec. | 8, SEY2 of NW4
T40N, Rl 2E, Sec. 24, NW. of SWi
T40N, R 2E, Sec. 25, SW. of NWi
T40N, Rl 2E, Sec. 25, NEY2 of SWi
T40N, R 3E, Sec. 30, SW. of NW4
T40N, R 3E, Sec. 3|, SEY2 of NW

Big Valley

T39N, R 7E, Sec. 22, SEYx of NWa
T39N, R 7E, Sec, 25, SE% of SEY:
T39N, R 7E, Sec. 25, NW4 of SEY
T39N, R 8E, Sec. 26, SEY2 of NW.
T39N, R 8E, Sec. 27, SEY4 of NEY4
T39N, R 8E, Sec. 27, SEY2 of SWi
T39N, R 8E, Sec. 28, SEYx of NEY4
T39N, R 8E, Sec. 29, NEY2 of SEY
T39N, R 9E, Sec. 29, SEY of NW4

Big Valley

T39N, R 7E, Sec. 2, SEY: of NW.
T39N, R 7E, Sec. 25, SEY of SEY
T39N, R 7E, Sec. 25, N\W4 of SEYa

APPENDI X A-cont.

Big Valley-cont.

T39N, R 8E, Sec. 26, SEY of
T39N, R 8E, Sec. 27, SEY of
T39N, R 8E, Sec. 27, SEY of
T39N, R 8E, Sec. 28, SEY of
T39N, R 8E, Sec. 20, NEY4 of
T39N, R 9E, Sec. 29, SEY of

California Pines

T4IN, R IE, Sec. 2|, SW. of

Egg Lake

TION, R 6E, Sec. 9, NW. of
T40N, R 6E, Sec. | O NW of
T40N, R 6E, Sec. | O, SW4 of
T40N, R 6E, Sec. | O NEY4 of

Hackanore Reservoir

T43N, R 7E, Sec. 23, SW. of

Beel er Reservoir

T42N, R 8E, Sec. 6, SWi of
Reservoir C

T44N, R OE, Sec. | 3, SW. of
| ngal Swanp

T44N, R I E, Sec. 3, SW4 of
Wed Vall ey

T48N, R OE, Sec. 33, SEY of
Steel e Swanp

T47N, R 9E, Sec. 30, SEY4 of

Sweringer Reservoir

T38N, R GE, Sec. 1, SWi of
Fairchild Swanp

T43N, R 9E, Sec. |, NEY: of

NEY4
SW.4
NEY4
SEY4
NW4

SW

NEY4
NW4

SWa

NEY4

NW4

NW2

NW4

SEYa

NW4

SEY4

NEY4



Hager Basin

T46N, R OF, Sec. 36, SEY. of

Buchanan Fl at

T48N, R OE, Sec. 28, SW. of

WId Horse Valley

T48N, R 9E, Sec. 36, NEY4 of

Wiite Horse Flat

T40N, R 5E, Sec. |7, SWa of NW.
T40N, R 5E, Sec. |8, SW: of NwW.
T40N, R 5E, Sec. |8, SEY: of SW.

Mbdoc NWR

T4l N, Rl 2E, Sec.

T42N, R 2E, Sec
T42N, R 2E, Sec
T42N, R 2E, Sec
T42N, R 2E, Sec
T42N, R12E, Sec
T42N, R12E, Sec
TK?N, R12E, Sec

T42N, R 2E, Sec. 25, SEY4 of
T42N, Rl 2E, Sec.
T42N, Rl 2E, Sec.

T42N, R 2E, Sec

T42N, Rl 2E, Sec.
T42N, Rl 2E, Sec.
T42N, Rl 3E, Sec.
T42N, R 3E, Sec.
T42N, R 3E, Sec.

T42N, R 3E, Sec

T42N, R 3E, Sec.
T42N, R 3E, Sec.

T42N, R 3E, Sec
T42N, R 3E, Sec

T42N, R13E, Sec.
T42N, R 3E, Sec.
T42N, R 3E, Sec.
T42N, Rl 3E, Sec.
T42N, R 3E, Sec.
T42N, R 3E, Sec.
T42N, R 3E, Sec.

3, SWa
13, SWa
.23, NW4
.24, SW.
.24, NW.
. 24, SEY4
. 25, NW4

25, NEYa
25, N\W4
. 36, SEY4
36, NW4
36, SW
19, SWa
1 9, NWa
| 9, NEY4
. 28, NW4
29, NEYa
29, NEYa
.29, SW.
. 29, NEY4
29, SW
30, NEYa
30, SEYa
30, SEYa
30, SW
30, SEYa
30, NW4

|, SEY4 of

of
of
of

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
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N4

SWa

SWa

SW.4
SW.
SW.
NEY4
SW.
SW.
NEY4
SW.
NW.
SWa.
NEY4
NWa4
NWa4
NWa4
SEY4
SW.
NWa
SW.
SEY4
SWa4
NWa
SWa4
NWa
NWa
NEY4
SEY4
NWa
NWa
NWa
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COUNTY

Big Valley

T37N, R
T38N R
T38N R
T38N R
T38N R
T38N R
T38N R
T39N, R
T38N R
T38N R
T38N R
T38N R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R
T39N, R

7E, Sec.
7E, Sec.
7E, Sec.
7E, Sec.
7E, Sec. 3, SE%
7E, Sec. 3, SE%
7E, Sec. |1 0, SE%
7E, Sec, 35, SEY4
8E, Sec. 5, NEY4
8E, Sec. 5, NW.
8E, Sec. 5, SW.
8E, Sec. 5, SW.
8E, Sec. 3|, NEY4
8E, Sec. 3, SWx
8E, Sec. 3|, SE%
8E, Sec. 32, NW.
8E, Sec. 32, SEY4
8E, Sec. 32, NW.
8E, Sec. 33, SW.
8E, Sec. 33, NEV4
8E, Sec. 33, SEY4
8E, Sec. 33, SW.
8E, Sec. 34, NW.

2, NEY4
|, SEYa
1, SW.
|, SEYa

Cark's Valley

T37N, R 5E, Sec. 22, SW.

Red Rock Lake

T37N, R 6E, Sec. 30, NW.
T37N, R 6E, Sec. 30, SEY
T37N, R 6E, Sec. 32, NEYa

Madel i ne Pl ains

T37N, R 2E, Sec. | 3, NW.
T37N, R 3E, Sec. | 8, NEY

Susan Valley Ranch

T35N, RI 5N, Sec. | 2, NEYa

Honey Lake WA

T28N, R15E, Sec. 11, SWa
T29N, R15E, Sec. 28, NEVa
T29N, R15E, Sec. 28, NEY4

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

of

of
of
of

of
of

of

N4

SEYa
SEYa
N4

NEY4
SW

SW
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Honey Lake WA -cont. Papoose Meadow
T29N, R15E, Sec. 28, SEY4 T3IN RTE, Sec. 29, NEY2 of NwWa

T29N, R15E, Sec. 28, SEY4

Little Harvey Valley
Wllow Creek Valley

T32N, R 9E, Sec. 4, NWs of SWia

T3IN, R 2E, Sec. |0, SEY4 of NWA T32N, R 9E, Sec. 5, SWi4 of NEY4
T3I'N, R12E, Sec. | 0, NEYs of SEV4

T3I'N Rl 2E, Sec. | 4, NEY2a of NWi Ashurst Lake

T31IN, R 2E, Sec. 24, SEY4 of SEV4

T3IN, R 2E, Sec. 24, NEYs of SWi T34N, R 9E, Sec. 4, SW: of SEY

T3I'N, R12E, Sec. 25, SEY4 of NEY4
Pine Creek Reservoir

G asshopper Val | ey

T32N, R 9E, Sec. 28, N\W: of SEY:
T34N, R | E, Sec. 22, SEY: of NWa

Gay's Valley
T32N,R 7E, Sec. | 3, SWs of NEY4

Ash Creek Valley

T37N,R | E, Sec. 2, SWi of NWi

T37N, RIT E, Sec. 2, N\Wis of NWi Bul | ard Lake

T37N,Rl  E Sec. 3, SEY:of NEV4

T37N, R E Sec. 3, NW: of NEY T34N, Rl OF, Sec, 3|, NW4 of NWA4
T37N, R E Sec. 3,SEY: of NW.

T37N, R E Sec. 3, N\wvz of NWi Feat her Lake

T37N,Rl  E Sec. ||, NEYs of SWi

T37N, R E Sec. ||, NWs of SEV4 T3I N, R 8E, Sec. 24, NEY42 of NEY:
T37N,R I E, Sec. ||, SEY4 of SEV4

T37N, R | E, Sec. | 2, SEY4 of SWi SI SKI YOU COUNTY

T38N, R | E, Sec. 32, SEY4 of NEV4

T38N, R | E, Sec, 33, SEY of SEY Tul e Lake NWR

T38N, R | E, Sec. 33, SW. of NW.

T38N, R | E, Sec. 34, SEY4 of NEV4 TA7N, R 4E, Sec. 4, SEY2 of NW.
T38N, R | E, Sec. 35, SW. of SW.

T38N, R | E, Sec. 35, SEY% of SWi Prat her Ranch

T38N, R | E, Sec. 35, NEYs of SWi

T46N, R 2W Sec. 34, SEY4 of NW.
Fall River Valley

Butte Valley WA

T37N, R 5E, Sec. 6, N\Ws of NWa

T38N, R 5E, Sec. 25, NW. of SEY T46N, R 2W Sec. 9, N\W. of SW.

T38N, R 5E, Sec. 36, NEY2 of NEY4

T38N, R 5E, Sec. 36, SW. of NW. Mont ague area

Dixie Valley T44N, R 5W Sec. |0, SWs of NwWi
T44N, R 5W Sec.| O NW. of SEY4

T35N, R 8E, Sec. 2| , SEY: of SWa T44N, R 5W Sec.| O SW. of SEY.

T35N, R 8E, Sec. 22, SEY: of NW& T45N, R 4W Sec. 19, SW. of SW.

T35N, R 8E, Sec. 23, SW. of NW. T45N, R 5W Sec. 30, NW. of NWi
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@ enada

T44N, R 5W Sec. 20, NW4
Big Springs
T43N, R 5W Sec.
Bray

T44N, R | W Sec. 20, NEY4
Red Rock Lakes

T46N, R | E, Sec. 23, SEY4
G ass Lake

T44N, R 3W Sec. |5, SEY4
T44N, R 3W Sec. 2| , SEY4
T44N, R 3W Sec. 22, NEV4
T44N, R 3W Sec. 22, SEY4
T44N, R 3W Sec. 23, SW4
k|l ahoma Fl at

T46N, R | E, Sec. 23, SEY4
T48N R | E, Sec, 33, NEY4

Lower Kl amath NWR

T47N, R 2E, Sec.
T47N, R 2E, Sec.
T47N, R 2E, Sec.
T4TN, R 2E, Sec. |2, SEY
T4TN, R 2E, Sec. |2, SEY
T4TN, R 2E, Sec. |3, SE%
T47N, R 3E, Sec.
T48N, R
T48N, R

T48N, R

2E, Sec. 19, NEY4
2E, Sec. 25, NEY4
2E, Sec. 31, SW.
PLUMAS COUNTY

Chester area

T29N, R 7E, Sec. 26, SW:

of

9, NEY: of

of

of

|, SEY4 of
3, N\W. of
5, NW. of

of
of
of

5, SEY: of

of
of
of

of

SW.

SW.

NEY4

NEY4

SWa
NEY4
SWa
NEY
NEY

SEY4
NEY4

N4
SEY4
SWa
SEY4
SEY4
NEY
SWa
NEY4
SEY4
NEY4

NWa4
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Sierra Valley

T22N, RI 5E, Sec. | 7, SW4 of
T22N, RI 5E, Sec. | 8, SW4 of
T22N, Rl 5E, Sec. 20, SEY4 of
T23N, Rl 4E, Sec. 35, N\W4 of
T23N, Rl 4E, Sec. 35, SEY4 of
I ndian Valley

T26N, R1CE, Sec. 5, SW4 of
SI ERRA COUNTY

Sierra Valley

T2I' N, Rl 4E, Sec. 34, NEY4 of
SHASTA COUNTY

Ft. Crook

T38N, R 4E, Sec. 29, NEY: of

N4
NEY4
N4
SEY.
SEY

SEY4

N4

SW.



APPENDI X B

KEY GREATER SANDHI LL CRANE NESTI NG
AREAS IN CALIFORNIA TO BE CONSIDERED FOR LAND AQUI SI TION

Surprise Valley, Mdoc County

South and east of Ft. Bidwell

T46N, R16E, Sec. 20
T46N, R16E, Sec. 21

North and east of Lake City

T44N, R16E, Sec. 30, Wa
T44N, R16E, Sec. 19

T44N, R16E, Sec. 18, SWx
T44N, RI16E, Sec. 13, NEY4

East of Eagleville

T40N, R17E, Sec. 19, W
T40N, R17E, Sec. 20, NW.
T4ON, RL7E, Sec. 17, SWa
T40N, R17E, Sec. 18, EY

Bare Ranch

T39N, Rl 7E, Sec. 28
T39N, R17E, Sec. 29, NEY4
T39N, R17E, Sec. 20

Egg Lake, Mdoc County

T40N, R6E, Sec. 9
T40N, RGE, Sec. | 6, N$

Wit ehorse Flat, Mdoc County

T40N, R5E, Sec. 17
T40N, R5E, Sec. 18
T40N, RSE, Sec. 20
T40N, RSE, Sec. 7
Fall River Valley, Lassen County

T38N, R5E, Sec. 36
T38N, R5E, Sec. 25

40

WIllow Creek Valley, Lassen County
T31IN, R 2E, Sec. 24

T31IN, R 2E, Sec. 25, NEY,
T3IN, R 2E, Sec. 10
T31N, R12E, Sec. 14
Ash Creek Valley, Lassen County
T37N, R I E, Sec. 2, W

T37N, R | E, Sec. | 4, NEY,

T37N, R | E, Sec. 3, NW4

T37N, R | E, Sec. | 3, N\W4

T37N, R | E, Secy. 33, S%

Indian Valley, Plumas County

T26S, Rl OE, Sec. 5

Sierra Valley, Plumas County
T22N, R15E, Sec. 17
T23N, R14E, Sec. 35

T23N, R 4E, Sec. 35, E%
T23N, R14E, Sec. 20



