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ABSTRACT

During the spring and summer of 1979 the California Departnent of Fish
and Gane and the Bureau of Land Managenent conducted a statew de Swain-
son's Hawk (Buteo swainsoni) survey enconpassing both public and private
[ands. The primary objective of this study was to docunent the distribu-
tion and abundance of the species. Data on reproductive success, food
habits, habitat requirements, and pesticide levels in addl ed eggs were

al so col | ected.

The results docunent a significant and perhaps continuing decline in

Swai nson's Hawk numbers throughout nmost of California. Reasons for this
decl ine are unclear, but habitat destruction definitely has been a con-
tributing factor. Factors associated with the wintering grounds (e.g.,
pesticides) need further investigation. The current known popul ation is
110 pairs with an estinated popul ation of 375 pairs. Estimtes of the
historical population size range from4,284to 17,136 pairs. A mninmm
91 percent decline is inferred, and the species is recommended for inclu-
sion on the California Departnent of Fish and Game's Rare and Endangered
Speci es List and the Bureau of Land Managenent's Sensitive Species List.
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RECOMVENDATI ONS

1. Include the Swainson's Hawk on the California Department of Fish and
Gane' s Endangered Species List.

2. Include the Swainson's Hawk on the Bureau of Land Managenent's
Sensitive Species List.

3. Conduct annual nonitoring surveys to determne direction of population
trends.

4. Pronote legislationfor the protection of existing riparian zones
(particularly in the Central Valley), and increase mtigation for
current and past riparian | osses.

5. Determne wintering grounds and migration routes used by Swainson's
Hawks.

6. Conduct pesticide anal yses of Swainson's Hawk eggs and tissues to deter-
mne if levels are high enough to cause reproductive failure or other
probl emns.

7. Increase public awareness concerning the inportance of riparian zones
and oak trees as wildlife habitat (perhaps, stimulate public involve-
ment by providing free oak and cottonwood trees for planting on property
boundaries of private lands).

8. Evaluate dense juni per woodl ands on public lands in the G eat Basin
Region of the State to determne the feasibility of returning this
habitat to its original condition(grasslands w th occasional old
j uni pers).

9. Conduct a study in the Central Valley to determne the effects of
crop conversions on Swai nson's Hawks and their prey.

10. |f necessary, provide econom c incentives to farmers for the continued
grow ng or expansion of crops that are beneficial to the Swainson's
Hawk and its prey.

11. Plant cottonwood trees(and fence, if necessary) at spring devel opnents
on public lands in appropriate habitat.

| NTRCDUCTI ON

The status of the Swainson's Hawk (Buteo swainsoni) in California has
been the subject of considerabl e speculation on the part of agency w | d-
l'ife biologists, professional ornithol ogists, and bird watchers. All
parties concerned with the wel fare of the species agree that a decline
has occurred. However, docunentation of the extent and | ocations of the
decline were lacking. Need for the present study cane in response to
directives in the California Departnent of Fish and Gane's (CDFG) "Plan
for California Raptors" (Mallette and Schlorff 1978). This plan lists

t he Swai nson's Hawk as a species needing i mrediate study to determne it's
st at us.




I'n addition, the Bureau of Land Management (BLM) required information to
eval uate the species for possible inclusion on its Sensitive Species List.
To facilitate this evaluation and to meet one of the objectives of the
"Plan for California Raptors,™ these two agencies cooperatively funded the
present study.

The study design included several objectives secondary to the major goals
of docunenting abundance and distribution of the Swainson's Hawk. These
include: 1) determ nation of reproductive success; 2) docunentation of
habi t at preferences of breedi ng Swainson's Hawks both now and, to the ex-
tent possible, historically; 3) identification and di scussion of factors
that may affect existing pairs; and 4) devel opnent of habitat and species
managenment recommendations aimed at stabilizing and increasing Swainson's

Hawk numbers to ensure that they are not extirpated fromthe State of Cali-
fornia.

TI M NG AND STUDY AREA

Oning to the extensive migration of the Swainson's Hawk to South Anerica
(Brown and Amadon 1968, Smith 1973, Browning 1974), spring arrival in
Cal i fornia does not occur until early March. The species is thus a rel a-
tively late nester. For this reason field work was not initiated unti
April 23 when nost Swainson's Hawks in the southern part of their range
shoul d have been incubating or at |east have established territories.
Fiel d observations concluded on August 8 when virtually all young Swai nson's
Hawks had fledged. Earliest fledging dates were approximately July 10.
Thus, sone young had been flying | onger than four weeks by the time field
work termnated. Because of the increased nunber of birds and the highly
conspi cuous and voci ferous nature of the young, territories were often
nmore readily identified during this time than during the incubation or

br oodi ng peri ods.

The study area was essentially the entire State of California(Figure 1),
except for the Northern Coast Ranges, Kl amath Muntains, and nost of the

Si erra Nevada Mountains where it was assumed that there were no nesting

Swai nson's Hawks (Figure 2). Field work began in San Diego and Inperia
Counties and progressed northward with occassional sorties into other areas
of the State to ascertain nesting dates and check on recently active pairs.
The study culminated in the Central Valley. Sone overlap of time in differ-
ent regions was necessary to ascertain productivity and feeding habits and
to band young (Table 1).
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Table 1. Timng and duration of field surveys for Swainson's Hawks nesting
in California, 1979.

Regi on Dat es Total Days

Sout h Transver se Ranges Apr. 23 - July 16 8

Mbj ave Col orado Desert Apr. 25 - June 14 13

Central Coast Ranges My 9 - June 21 6

Central Valley « June 18 - Aug. 8 21

Southern Sierra Nevada, White My 9 -July 7 5
Mount ai ns

Northern Sierra Nevada, Cascade July 20 = July 21 2
Ranges

G eat Basin May 25 - June 11 12

METHODS

Prior to starting the field studies, | searched for historical information

on Swainson's Hawks in the major ornithol ogical journals. Miseumrecords
concerni ng zool ogi cal information were exam ned at the Western Foundation

of Vertebrate Zool ogy, UC Berkel ey Miseum of Vertebrate Zool ogy, California
Acadeny of Sciences, San Bernardino County Miseum and the Santa Barbara
Miseum of Natural H story. These five museuns are the only institutions
known to house egg col | ections fromSwai nson's Hawks that nested in Cali-
fornia.

Cbservations of nesting Swai nson's Hawks were nade fromthe period of egg
laying in late April through the post-fledging period in early to mid-
August. A nesting territory was defined as the | ocation where at |east
one adult Swainson's Hawk was observed, even if the nest was not found
Later, during the post-fledging period, this definitionwas expanded to
include recently fledged nestlings.

Attenpts were made early in the study to locate all nesting territories.

To determne the efficacy of using the presence of one adult as an indi-
cator of a nest location, the first 24 territories found were intensively
searched. All yielded nest sites. Throughout the study a concerted effort
was made to | ocate the actual nest site, since reproductive data, food
habits information, and docurmentation of the habitat in the vicinity of

t he nest were al so desirable.

| collected infertile or addled eggs found in the nests and banded nestlings.



During the latter part of the study nore enphasis was placed on | ocating
adults or recently fledged young because |ocating the exact nest site was
often too tinme consumng, and | wanted to avoid premature fledging of the
young. Thus, in early July, when nore time was needed to document abundance
and distribution, thorough searching for actual nest sites was abandoned in
favor of using sightings of adults and young to indicate that a nesting
territory was present.

CGeneral ly, nest trees that appeared safe were clinbed only once to ascer-
tain reproductive success, band nestlings, and gather prey renains.

Al t hough nuseumegg col | ections are unquestionably an inmportant source of
rare historical data, one nust be cautious of making inferences about past
popul ation | evel s based on their content alone. The collections were made
infrequently over a long span of tine and were gathered in many different
localities. 1Im nobst instances rigorous research intent was |acking, though
sone col l ectors did use good scientific methodol ogy and published their

data. For exanple, 132 egg sets(presunmably representing approximately

132 territories) were collected during a 68-year period {1880-1948), while
110 territories were found during this 4% nonth study alone. Superficially,
it mght appear as though there was a mnimal decrease in the nunber of
territories. However, in nost instances there were never nore than six egg sets
taken (i.e. six territories observed) in any one year. These obviously do
not represent the entire popul ation, and nmost territories went unrecorded.

In spite of their limted utility in determ ng popul ation |evels, egg

col l ections are valuable in denonstrating decreases in the species' historic
range. Together with information from personal communications and liter-
ature sources, valid assunptions concerning the historic range and popul ation
size of the species can be nmade

Dat a obt ai nabl e frommuseum skins were not utilized because the species is
so highly mgratory, and many individuals are still noving until at |east
June 4 in California(flock of 50 reported by McCaskie 1978). For this
reason | excluded this potential data source. Also, any reference to the
collecting |l ocation of a specinen as a potential nesting area would only be
specul ati on.

Requests for recent information on Swainson's Hawk sightings were circul ated
via several journals and were sent to appropriate government offices, acadenic
institutions, and certain menbers of the general public.

Field surveys were conducted by car and on foot. All observations were made
with 7 x 35 binoculars, a 25x spotting scope, and the unai ded eye. Areas
wher e Swai nson's Hawks nested historically or that showed good potentia

habi tat were surveyed by driving.

RESULTS
H storical Distribution, Abundance, and Habitat Uilization

Historically, the distributionof Swainson's Hawks in California(Figure 2)
was much larger than it is today. The species was known to nest throughout
the State, except in the Sierra Nevada Muntains, Northern Coast Ranges
(exclusive of southern end), and the Klamath Muntains. In addition, some
of the interior regions of the Mojave and Col orado deserts probably never
had any breeding activity due to the |imted nunber of suitable nest trees.



Wi | e Swai nson's Hawks generally nested in trees on | arge plains, they al so
utilized canyon and hill country. The apparent conditions for nesting in
this terrain seened to be adequate prey, open grasslands, and occasi onal
trees that were suitable for nesting. Single or isolated clusters of trees
in vast grasslands were used nost frequently (McMillan pers. comm. 1979).

The four nost frequently used species of nest trees derived fromdata in egg
col l ections (Appendix A) were cottonwood (Populus sp. ) 48.7 percent (N=60),
oak (Quercus sp.) 20.3 percent (N=25), sycanore (Pl atanus racemosa) 16.3
percent (N=20), and willow (Salix sp.} 81 percent (N=10). Qher nest trees
i ncl uded pine (Pinus sp.), mesquite(Prosopis glandulosa), Joshua tree (Yucca
brevifolia), and |ocust (Robinia sp.} Since many of these trees were nore
preval ent in one region than in another; their inportance varied regionally.
nly nest sites in trees have been recorded fromGalifornia.

Cott onwoods made up M6 percent (N=24) of 34 nest trees recorded in the Central
Vall ey, while in the southern transverse ranges there was a rel atively even

di vision of 46 nests between cottonwoods, 41.3 percent (N=19), sycanores, 30.4
percent (N=14), and oaks 28.3 percent (N=13).

Studies involving the estinmate of historical popul ation size generally suffer
fromsuch probl ens as poor documentation of the species status historically
and insufficient data. However, in a study such as this, wthout sone esti-
mate (or range) of historic population |evels, the nagnitudes of decline
cannot be fully appraised. To arrive at an estimate | utilized the avail abl e
historical data(including egg collections, personal communications, and
references in the literature) on the species and its habitat preferences.

To estimate historic popul ation levels | surveyed an area of the Kl anmath Basin
(a study area within the Geat Basin region) which appeared to represent
pristine Snainson's Hawk nesting habitat. This estinate yielded a density
index of 36 pairs per 100 square mles. It is felt that the habitat found
currently within the Klanath Basin cl osely approxi mates that which existed

hi storically.

The Kl amath Basin was the nost intensively surveyed study area in the State.
Wsing the historical density index derived for the Klanath Basin, | cal cul ated
estimates for other regions by nultiplying the Klanath Basin density by the
nunber of square mles suitable for nesting Saainson's Hawks in each region
(total = 47,600 square mles, Table 2), Calculations that involved the 36
pairs per 100 square niles figure yielded estimted naxi mum popul ation si zes.
M ni mum popul ation estinates were obtai ned by assuming a breedi ng density

of only 25 percent (9 pairs per 100 square mles) of the K amath Basin popu-
lation. Based on ny experience and observation of habitat availability and
know edge of densities of Swainson's Hawks obtained in this study and others
inthe literature, | assuned that a mnimum Statew de density could best be
expressed as 25%of the Kl amath Basin density. The anount of potential
nesting habitat available historically(47,600 square mles) was obtained by
field surveys and exam nation of topographical nmaps and the literature.

Fi gures derived using the above net hodol ogy yi el ded a range of from4, 284
pairs to 17,136 pairs (Table 2).



Table 2. Hstoric popul ation estimates of Swainson's Hawks in California.

Minimuml/ Maximumg/
H storical Popul ation Popul ati on
Range (9 pairs/ (36 pairs/
Regi on (sq. m.) 100 sg. wi) 100 sg. ni.)
Sout hern Transver se Ranges 8, 800 792 3,168
Mbj ave Col orado Desert 3, 000 270 1, 080
Nort hern Coast Range
Kl amat h Mount ai ns 800 72 288
Central Coast Ranges 11, 000 990 3, 960
Sout hern Sierra Nevada
Wi t e Mount ai ns 1, 200 108 432
Nort hern Sierra Nevada
Cascades Range 800 72 288
G eat Basin 3, 600 324 1, 296
Central Valley 18, 400 1, 86 6 64
Total s 47, 600 4,284 17,136

Y The fi gure of 9 pairs/100 sq. m. represents 25 percent of the known
maxi num potential for the State and is used here as a hypot heti cal
m ni mumhi storical breeding density.

The figure of 36 pairs/100 sg m. was the breeding density cal cu-
lated for the Klamath Basin. It is used here as a reference of the
m ni num potential maxi numdensity (other regions nay support higher
densities, e.g., Central \adley).

Sout hern Tr ansver se Ranges

Snai nson' s Hawks nested throughout the Southern Transverse region and were
apparently quite conmon. Sharp (1902) reported the Saainson's Hawk as "the
nmost abundant” of the breeding hawks in the vicinity of Escondido, San biego
County. A conbined total of 62 egg sets were collected fromthe Sout hern
Transver se Ranges; of these, 34 were fromSan Diego County. Wthin this
region | surveyed all of Grange County and | arge portions of San Diege and
R verside counties between 1970 and 1978. No nesting Saai nson's Hawks were
observed during this tine. Saainson's Hawks al so were frequent nesters in
the San Fernando Valley of Los Angeles County (Appendix A and B). The

dom nant tree species for the region were California coast |ive oaks (Q.
agrifolia), cottonwoods, and sycanores.

Majave/Colorado Desert

Due to limted nesting habitat,the Saainson's Hawk was restricted to the
distribution of the Joshua Tree, the Mojave Yucca (Yucca schidigera) and
possi bly desert riparian habitats. Hstorical records are confined to the
Victorville, Lancaster, Pal ndal e, and Adelanto vicinities(Appendix A and B)




Hstorically, the range of the Joshua Tree was |arger, especially in Antel ope
Valley. AS the tree's range decreased, Swainson's Hawk nunbers probably de-
creased proportionately.

Central Coast Ranges

The Swainson Hawk was an abundant nesting raptor in this region. A total of
26 egg sets were col l ected (Appendi x A, and McMillan (pers. comm. 1979) pro-
vided localities for 30 additional territories(Appendix B). The |atest
nestings were recorded in 1977 (Walton 1978). None were observed by WVl ton
in 1978. Traditionally, the Snainson's Hawk used both oak trees and cotton-
woods in this region. Many of the historical cottonwood riparian zones have
been elimnated due to | owered water tables, limted reproduction, and grazing
of Iivestock.

Sout hern S erra Nevada/White Munt ai ns

No records of historical nesting attenpts were found for this area; however,
recent scattered nesting attenpts have been reported (Appendix B). Thus, it
is presuned that Saainson's Hawks nested in the region historically. The
Onens, Bridgeport, and Coleville Valleys probably all supported breeding
Snai nson's Hawks. The Onens Valley, in particul ar, may have supported a

| arge popul ati on.

Central Valley

The Central Valley probably supported the highest nesting densities of

Swai nson's Hawks. A total of 35 egg sets were collected fromthroughout

the Central Valley. The most frequently utilized nest trees were cotton-
woods and willows. The habitat of the md to late N neteenth Century was
quite different fromthat of today. According to Smth {1977} 775,000 acres
of riparian habitat existed in 1850 in the Sacramento Valley alone. By 1977
this had been reduced to I ess than 12,000 acres (Smth 1977). Canal systens
and irrigation were |ess extensive than they are today, and much of the
country was still native vegetation or pastures. Consequently, considerably
nmore nesting and foraging habitat was available for Saainson's Hawks.

Nort hern Coast Ranges/Klamath Mount ai ns

The majority of this region was historically unproductive for nesting

Swai nson' s Hawks owi ng to the extensive coniferous forests. However, the
sout hern portion did have nesting Snainson's Hawks in the vicinity of

Pet al una and Berryessa (Appendix A and B).

Northern Sierra Nevada Cascade Ranges

Only one Snainson's Hawk territory (Shasta Valley) is known fromthis region
(Appendix B). However, other |ocations, such as the area near Fall River
MIls, al so may have supported breeding pairs.

Qeat Basin

Only a limted nunber of historical nest observations have been docunented in
the Geat Basin Region. One was |located at Honey Lake (Lassen County) and the



other in Mdoc County (Appendix A and B). Hstorically, nesting densities
inthis region were probably quite high. Grinnell €. al. (1930) nade
several observations Of Saainson's Hawks between 1918 and 1929. These birds
were observed during the breeding season in the vicinities of Ravendal e,

Q asshopper Val |l ey, Termo, eastern Madeline Plains, and northwest of Susan-
ville. A some of these locations pairs were observed inplying that they
nay have been nesting.

Reduction in Swainson's Hawk nunbers in the Geat Basin is due to | oss of
open habitat as a result of grazing and fire suppression, Were once there
were | arge pl ateaus of grassland and occasional old junipers {(Junip&ftis
occidentalis) there are now juni per forests (Burkhardt and Tisdale 197¢).
Since Saainson's Hawks will not attenpt to nest in densely wooded regions,
these areas presently are unsuitabl e as nesting habitat.

1979 D stribution, Abundance, and Habitat Wilization

During the 1979 season, | collected data on 110 nesting territories(Table 3).
The distribution of nest locations is shown on Figure 3. O the 110 terri-
tories, 25 were reported by cooperators responding to requests for data. |
verified 16 of these territories; all others were noted by reliabl e observers.

Territories of Swainson's Hawks were found fromChico in the Sacranento Val | ey
to 25 mles south of Fresno in the southern part of the San Joaquin Valley. The
birds were nost common in the Davis, Sacranento, and Stockton areas w th nunbers
decreasing steadily both north and south (Table 3),

Table 3. Estinmates of regional breeding popul ati ons of Saainson's Hawks in
California, 1979.

Known Esti mat ed
Br eedi ng Br eedi ng

Regi on Popul ati on(Pairs) Popul ati on(Pairs)
Sout hern Transver se Ranges ¥ ¢
Mojave/Colorado Desert 3 10
Nort hern Coast Range

Kl amat h Mount ai ns 0 5
Central Coast Ranges 1 10
Sout hern Sierra Range

Wi t e Mount ai ns 1 5
North Sierra Nevada

Cascades Range 1 5
QG eat Basin 33 60
Central Valley(see sub-regional

esti mates bel ow)
Baker sfi el d- Fresno 3 20
Fresno- Mer ced 10 45

cont' d.
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Table 3 c¢ont'd.

Known Estimated
Breedi ng Breedi ng
Regi on Popul ation(Pairs) Popul ation(Pairs)

Merced-Stockton 10 60
St ockt on- Sacr ament o 21 75
Sacranent o- Marysville 21 55
Marysville-Chico 6 25
TOTAL 110 375

As woul d be expected, |and ownership of nest |ocations was quite variable
throughout the State. Approxinmately 64 percent (N=70) of the nest |ocations
were on private land (Table 4); this was particularly true in the Centra
Valley. In the Geat Basin Region about one-half (N=13) of the nests were
on private property; the remai nder were | ocated on | ands adm ni stered by the
Bureau of Land Managenent and US Forest Service. One territory was |ocated
on San Luis National WIdlife Refuge which is admnistered by the US Fish
and Wldlife service.

Table 4. Land ownership status and Swai nson's Hawk territory | ocations.

Bur eau of For est Fish and Wldlife
Regi on Private Land Management Servi ce Servi ce
Sout h Coast 0 0 0 0
Mojave Col orado 1
Desert 3~/ 0 0 0
Central Coast
Ranges | 0 0 0

Nort h Coast Range
Kl amat h Mount ai ns
0 0 0 0

South Si erra Nevada
Cascades Range

1 0 0 0
North Sierra Nevada
Cascades Range
1 0
G eat Basin 15 10
Central Valley 702/ 0

Y Two of the three are adjacent to public land (BL¥).
27 A unknown number of the pairs found in the Central Valley may be nesting on
a variety of different governnent |ands(Fl ood Control Districts, State
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FIGURE 3

SWAINSON'S HAWK TERRITORIES
1979 Distribution and Locations

@ Nesting Distribution

Location of a Single Territory

Location of Territories Within
the Major Distribution of the
Swainson's Hawk

6th Parallel
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Departnent of Water Resources, ete.) where nests are built in trees
along levees. Status of land ownership(government or private) was not
determned in such cases. However, a mnimumof 30 of the 70 territories
identified were on private |and.

Studi es of nesting densities require intensive survey work to correctly
ascertain the nunber of breeding pairs. For nost regions of the State

this was not possible. However, an area in the Kl amath Basin was intensively
surveyed since the anmount of potential habitat was restricted to approximately
50 square mles. Boundaries of this area were drawn around the limts of

Snai nson's Hawk habitat. The cl osest known pair outside of this unit was nine
mles anay. Density figures calculated fromareas using this type of boundary
yield "crude densities" (0dum and Kuenzler 1955). Qude densities are cal cu-
lated fromthe amount of habitat utilized by the raptors, rather than cal cu-
lating only the amount of l[and enconpassed within the area of several nest
sites.

Seventeen Saainson's Hawk territories were found within the 47.25 square mle
Klamath Basin Area(35.71100 sg. m., Table 5). Nests were |ocated for 16

of 17 pairs. In addition, one sub adult (1973 fledgling) and one adult were
observed on the study area. These unpaired birds were not used in cal cul ating
nesting density. The nesting density in this portion of the Klanath Basin in
Californiais the highest ever recorded for Swainson's Hawks (Table 5).

Unfortunately, no other conparabl e nesting concentrations of this size could
be studied as thoroughly during this study. In Yelo County, vegetation al ong
a stretch of slough 0.7 mles long supported three nesting pairs. However,
this was not typical in the Central Valley; it sinply reflects densities which
coul d exi st given adequate nesting habitat and good foraging areas. Sone por-
tions of the major rivers contained excellent nesting habitat (riparian) but
there was relatively poor hunting habitat nearby, resulting in | ower densities
of approximately one pair per four mles of river.

The hi ghest concentration of nesting Saainson's Hawks was found in the K amath
Basin of the Geat Basin Region and the Central Valley. Thirty-three and

71 territories were found in each region, respectively(Table 3). Saainson's
Hawks were scarce in all other parts of the state. ly three territories
were found bel ow the Iine which forns the boundaries between San Luis hi spo
Mont erey, Kings-Kern, and Inyo-San Bernardi no Counties(Figure 3).

Regi onal popul ation estimates were derived by surveying |arge areas of |and
and evaluating the potential nesting and foraging habitat. Snaller areas

wi thin each regi on were systenatically searched for nesting pairs. Due to
time constraints some areas could not be intensively searched; thus, estimates
were nmade by extrapol ating fromknown nesting densities in surveyed areas to
unsurveyed regions with simlar habitats. Approxinately four times the amount
of habitat actually surveyed may be avail abl e for nesting Saainson's Hawks in
the Central Valley. Hsewhere in the State this figure drops to 2.5. Thus,

| estimate 280 pairs (4.0 times the nunber actually observed) for the Central
Valley and 95 pairs (2.5 tines nunber actually observed) el sewhere. This gives
a total population estimated at 375 pairs for the State.
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Table 5. Conparison's of Swainson's Hawk nesting densitites in other areas.

Pairs per 100
Area Total Pairs square mles
Washi ngt on {Fitzner 1978) 17 3.0
570 sq. mle study area
Col orado (Olendorff 1974) 68 6.8
1,000 s mle study area
Wom ng (Dunkle 1977) 55 34.2
161 sgq. nile study area
California = This study 17 35.7

Klamath Basin 47.25 sq. nile study area

In California during 1979, Swainson's Hawks nested al nost exclusively in |arge,
sparsely vegetated flatlands characterized by valleys, plateaus, broad flood

pl ai ns, and | arge expanses of desert. nly three territories were found in
lowrolling hills, and none were found nesting in the nountains, except for
certain large valleys. E evations of Swainson's Hawk nests varied fromapproxi-
nmately sea | evel to about 7,100 feet.

Grassl ands, sagebrush, alfalfa, and hay fields are nost frequently used as
hunting habitats. Single trees or riparian areas are preferred for nesting.
None were found nesting in densely wooded areas unl ess they were adjacent to
sparsely vegetated plains or certain agricultural areas.

Swai nson's Hawks in the Central Valley exhibit a strong tendency (83% toward
nesting within one mle of riparian zones(Table 6). The great majority of
nest trees are in valley oaks (Q. lebata) and cottonwoods (P, fremonti).

Nest hei ghts here varied fromapproxinately 25 to 65 feet. “Ripartan zones with
nunerous | arge oaks and occasi onal cottonwoods or sycanores seemed to have the
hi ghest nesting densities. Al though riparian zones were used nost frequently,
Swai nson's Hawks seemed to occupy riparian areas adjacent to or within easy
flying distance of alfalfa and hay fields. Presumably such crops as cotton,
corn, and safflower, do not support avail abl e microtine rodent popul ations, a
maj or food source for -California Swai nson's Hawks (Table 7).

In the Great Basin Region of California, 97 percent {(N=29) of the nests were

injunipers(Table 6). The height of these nests varied fromabout 8 to 20
feet. Only one pair was found nesting in close proxinmty to a riparian zone

in the Geat Basin.

Conposition of the croplands adjacent to nesting areas appear to influence
whet her a pair of Swainson's Hawks will attenpt to nest or is successful in
fledging young. During this study there was a strong tendency for Swainson's
Hawks in the Central Valley to nest in association with alfalfa, hay, or
wheat. Nesting pairs were al so commonly associated with natural and di sturbed
grassl ands or pastures.
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Table 6. Habitat utilization by Saainson's Hawks, 1979.

1 Dom nant Wthin 1 Mle

Regi on Tree Type—/ Habi t at of R parian Zone
Qeat Basin Juni per (29)—2] Agriculture (8)2/ Yes (l)ﬁf

Cott onwood (1) Sage (8) No (32)

QGassland (17)

Central Valley Cot t onwood (6) Agriculture (68) Yes (59)

Qak (13) Qassland (3) No (12)

W1 low (1)

(EEuucalll yqt us (1%
ca us s
Mbj ave- Col or ado JOShL}/&P Tree ?2) Joshua Tree (2) No (2)
Desert

N. Sierra Nevada Locust (1) Agricul ture (1) No (1)

Cascade Range

I ncl udes only those trees where the actual nest was identified.
Sanpl e size of nest trees observed.
Sanpl e size of territories observed.

CaR S

Sanpl e si ze of nest trees observed.

Food Habits

Food habits data for the Saainson's Hawk were col | ected by clinbing nest trees
once and examning all prey remains(Table 7). Prey was identified at the
nest site. During 1979, the California vole (Microtus californicus) was the
nmost frequently observed prey species. The California vole and Belding s
ground squirrel (Spermophilus beldingi}, made up 66 percent of the total prey
consuned. Mammal s accounted for 77 percent of the prey observed. Birds and
reptiles conposed 18 percent and 5 percent of the prey itens, respectively.

Table 7. Swmainson's Hawk food habits data collected in 1979.

Q eat Basin Nunber Per cent
California vole (Microtus californicus) 16 36.4
Bel ding's ground squirrel (Spernophilus beldingi) 20.5
Uni dentified shrew

Uni denti fi ed nammal

R ng- necked Pheasant (Phasianus colchicus)
Western Meadow ark (Sturnella neglecta)
Homed Lark (Erenophila alpestris)

Uni dentified passerine bird

Wstern whiptail! (Cnemidophorus tigris)
Uni dentified snake

cont' d.
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Table 7 cont'd.

Central Valley Number Percent
California vole 4 9.1
Ring-necked Pheasant 1 2.3
Unidentified passerine bird 1 2.3

Mojave Colorado Desert
Unidentified kangaroo rat (Dipodomys sp.) ) 4.5

TOTAL 44 100.1

Reproductive Success

Clutch and brood size data were collected for 31 of the 110 territories
found. Most nests were examined only once; none were checked when an

adult was incubating. Thus, clutch size was determined by adding the

number of addled eggs to the total number of young to obtain a minimum
estimate of eggs laid. For this reason data may be biased on the low

side, since loss of eggs or young mey have gone undetected. O the nests
examined, the average number of eggs per nest was 258 and ranged from 1 to
4 (Table 8). Memn brood size (young at fledging, Postupalsky 1974) was ex-
pressed as the number of young per productive nest, and was 2.27 for a sample
of 26 nests. The range was 1 to 4.

Nest success was defined as the percentage of nests that fledged at least
one young (large downies were assumed to have fledged). During 1979, 57
territories were observed throughout the State to determine nesting success.
O these, 89.5 percent (51) were successful. This figure i s probably
biased on the high side since any nests that failed early in the season
were not detected.

Although no attempt was made to count all young from each territory, a total
of at least 104 young were observed alive and presumably fledged. These
included young observed in nest trees not climbed. They were not used in
calculations of reproductive success since accurate brood size counts could
only be determined by climbing. Swainson's Hawks fledged from about July 10
to August 20.



Tabl e 8. Swainson's Hawk reproductive data, 1979.1/

2 Mn. no. of Na young
No. of No. of Aver. no.*/ eggs lad No. young f ound
Regi on nests eggs eggs/nest That Hatched (hserved dead
Central Valley 8 19 23 17 (89% 10 0
hl oj ave Desert 1 3 3.00 2(67% 2 0
Qeat Basin 22 58 2.64 53 (91% 52 7(13.5%
TOTAL 31 80 2.58 72 (90% 64 7(10.9%

1
2 Data are included only fromthose nest sites that were exam ned by

clinbing the nest tree. The average nunber of eggs per nest is a
m ni rumderived fromthe nunber of addl ed eggs added to the brood
si ze.

2/ Because of the nethods used to search for nests, this nore closely
appr oxi mat es t he average nunber of young per successful nest rather
than nunber of young per territory or pair. The extent of early nest
failures cannot be determned in this type of extensive study.

Bandi ng

Sixty-four nestling Swainson Hawks were banded during this study. To date
no recoveries of Saainson's Hawks banded in California fromthis, or any

ot her study, have been received fromoutside the State. As a result, no
information exists on the wintering grounds of Saainson's that breed or are
fledged in California. However, it is possible that Saainson's Hawks from
California are wintering in Argentina since several recoveries of Swainson's
Hawks banded el sewhere in North Anerica have been reported fromthat country
(Bird Banding Laboratory, pers. comm. 1979).

D SQUSSI ON

Resul ts of this study indicate that the Saainson's Hawk popul ation in
Californiahas suffered a statew de decline(Table 93, A though the his-
torical data presented do not reveal statew de historic popul ation | evels,
they do show regional extirpation of nesting pairs fromthe Southern
Transver se Ranges and the Central (oast Ranges. The nunber of nesting
pairs in both regions has dropped catastrophically fromhistorical tines.
Breeding densities in the Central Coast Ranges were once much hi gher
(McMillan pers. comm. 1979). WAl ton(1978) may have recorded the | ast
successful breeding attenpts in the region.

The | arge nunbers of nesting attenpts observed this year in the Central

Vall ey and G eat Basin Regions mght appear to represent popul ation in-
creases; in fact, they represent the substantial effort expended during this
survey to | ocate as many pairs as possible. As discussed earlier, historic
observations tended to be casual and infrequent sanpling rather than inten-
sive field surveys.
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Tabl e 9. Nunbers of historical, recent, and current nestings of Snainson' s
Hawks in California.

H stori cal Recent Qurrent Nestings
Nest i ngs Nest i ngs and Territories
Regi on (1880-1969) (1970- 1978 (1979)
Sout hern Transver se
Ranges 63 0 0
Mojave/Colorado
Desert 7 7 3
Northern Coast Range
Klamath Mount ai ns
2 0 0
Central Coast Range 54 4 1
Sout hern Sierra Nevada
Wi t e Mount ai ns
0 8 1
Northern Sierra Nevada
Cascades Range
1 0] 1
G eat Basin 5 10 33
Central Valley _41 _13 1
Total s 173 42 110

The central theme of nost historical reporters was that the Saainson's Hawk

was so ubiquitous that it did not warrant special attention. Comments Such

as "the nost abundant” by Sharp(1902) in the Southern Transverse Ranges and
"common in sSpring, summer and fall fromthe foothills to the ocean" (Willett
1912) hint at extraordinarily large popul ations. The speci es was even con-

sidered conmon on Santa Catalina Island (Willett 1912). However, no quanti-
tive studies involving popul ati on size or nesting densities were conpl et ed,

| eavi ng us t o wonder just how nany Saai nson's Hawks there actual |y were.

G ven the amount of habitat historically available in California(47,600

sq. m., Table 2} and the current (observed) nesting density reported here
(Table5 ), | estimate(using the nethods previously discussed) that there
wer e bet ween 4,284 and 17,136 breeding pairs in the State(Table 2). The
actual size is probably between these two nunbers, but if the smaller his-
toric popul ation estinate(4,212 pairs) is conpared wth the nunbers found
in 1979(375 pairs), a 91.2 percent statew de decline is evident. Declines
of this magnitude have al ready been docunented for the Peregrine Fal con
(Falco peregrinus) in California. According to Herman et al. (1970) and
Thel ander (1976, 1978), 90 percent of the Peregrine popul ation that existed
inCalifornia prior to 1945 had been elininated by 1970. The decline was
attributed prinarily to pesticide-induced eggshell thinning and enbryonic
nortality. A though Henny and Kaiser (1979) have docunented relatively | ow
pesti ci ci/e | oads in the eggs of Swainson's Hawks nesting in QO egon and

Washi ngton, California eggs have yet to be anal yzed (Risebrough and Bl oom
unpubl . 7.
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One obvi ous reason for the decline of Swainson's Hawks m ght be habitat
destruction, particularly in the Central Valley and Coastal Southern Cali -
fornia. However, conditions in some regions, such as the Central Coast and
portions of the Southern Transverse and Mejave and Col orado Desert Regions,
suggest that other limting factors may be invol ved.

A significant anount of historical docunentation is available, particularly
for the Central Valley, Central Coast Ranges, and Sout hern Transverse Ranges
(Appendix A and B). Information provided by McMillan (pers. comm. 1979,
Appendi x B) for the Central Coast Ranges indicates that the region was
commonly utilized by nesting Swainson's Hawks in the past but is vacant
today w thout extensive habitat destruction. In addition, data acquired
fromhistoric egg collections showthat the distributionof the Swainson's
Hawk is significantly reduced in the above three regions, and that much of
the former habitat is available, but currently unoccupied.

St udi es done el sewhere in North Anerica by Fyfe in Canada (1977), O endorff
in Colorado {1975}, Fitzner in Washington (1978), and Dunkl e in Wom ng (1977)
have not reveal ed any indications of population declines. However, none of

t hese studies specifically addressed the probl emof popul ation decline. Fyfe
(1977) actually concluded that the species was stable or increasing. Only in
Nevada (Oakleaf 1975, oOakleaf and Kl ebenow 1975, 0Oakleaf and Lucas 1976,
Herron and Lucas 1978) has the probl emof popul ation decline been studied as
a primary objective. The results of the Nevada study showed that Swainson's
Hawks have been elimnated in several geographical areas of Nevada and the
speci es was rare el sewhere.

Habi t at destruction, although a serious threat to the remaining popul ation,
does not appear to be the conplete answer. An alternative hypothesis for the
decline is that birds are perhaps being elimnated by pesticide poisoning
(Risebrough and Bl oomunpubl.) or by shooting during mgration or on their

wi ntering grounds. Oher non-migratory congeners, such as the Red-tailed
Hawk (Buteo jamaicensis), in parts of its range, and Red- shoul dered Hawk
(Buteo lineatus), appear to be doing well in California (Bl oom unpubl.)

except for areas of conplete |ocalized habitat destruction. Because the

Swai nson's Hawk migrates in large flocks, many individuals with the sane
geographical origin may mgrate together. Entire populations, then, may be
subject to the sane hazards, particularly if the same migratory corridors

and nesting areas are used each year and cunul ative pesticide affects are
experienced. Pesticides are a genuine threat to Swainson's Hawks, particu-
larly since predation on snall birds in sone regions of the state is higher
than general |y assumed (pers. obs.). Of special interest is the geographica
cl oseness of the Nevada population with the California popul ation and the fact
t hat both have experienced declines. The use of differential wntering
grounds and flyways by popul ati ons el sewhere may explain their stability
while the California and Nevada declines are so marked.

Pesticide residues fromaddl ed Saainson's Hawk eggs collected during this
study are currently being analyzed. Even with heavy pesticide use in the
Central Valley, the strong dependence of the species on short-lived rodents,
such as the California vole(Table 6}, suggests that if pesticides are
affecting the Swainson's Hawk, they are not being accunulated in California.
More inportant potential sources of pesticide poisoning may be birds or in-
sects (Odonata, Orthoptera) consuned during the post-fledging period or on
the flyways and wi ntering grounds where pesticide use is still unregul at ed.
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The shooting of hawks has been docunented with some frequency. Evaluation

of 90 band recoveries of Swainson's Hawks banded in the United States reveal s
that 53 percent (N=48) were shot. Coupled with the nunber of birds "found
dead" the total (N=74) equals 82 percent. Correspondence with a bander in
Canada concerning a Swai nson's Hawk band recovery near Bogota, Col unbia, of

a bird banded in Canada, hints at the potential seriousness of this probl em
"Sai d birds cone around every year fromthe ten October...the birds are
caught in the evening hours by the peasants who shoot themand use |anps...
they kill as many as 70 or nore" (translation).

Al though it is probably not the primary cause, habitat destruction still nmay
be a significant factor in the decline of the Swainson's Hawk in California,
particularly in the Central Valley. Loss of habitat is related to the con-
version of natural habitat and pastures to truck crops. In the Centra

Val | ey, | oss of nesting habitat (primarily in riparian zones), is being
affected by activities of the Water and Power Resources Service(fornerly
Bureau of Reclamation) and US Arny Corps of Engineers, and State, county,
and local flood control agencies and districts. Channelization of rivers

and creeks, coupled with bank protection nmeasures, is elininating the already
scarce riparian habitat. Bank stabilizationwth its acconpaning clear-
cutting of riparian habitat (particularily large trees inportant to nesting
Swai nson' s Hawks such as Cottonwoods) was observed on several occasions
during this study on portions of the Sacranento River within 0.25 miles of
nesting Swainson's Hawks. Often, mles of bank were observed to be conpletely
denuded of riparian forest. No mtigation was apparent for this habitat

loss. In fact, nost banks were burned to elimnate the regrowth of vegetation

Anot her formof nesting habitat loss is related to the inability of valley oak
popul ations to perpetuate themselves in the Central Valley. Remnant indivi-
dual oaks and entire stands exist in many of the farmng areas and are often
surrounded by planted crops. Regeneration is inpossible under these circum
stances and the ol der oaks are gradually dying out. Plowi ng beneath the trees
ensures the renoval of replacements; the remaining oak trees survive at the

di scretion of the | andowner. Thus, econom c considerations in the future can
dictate whether the oak trees are cut or remain. For exanple, a large grove of
oaks (20 or nmore ranging in size from3 to 4 feet in diameter) in the mddle
of acorn field was replaced with a crop of tomatoes. Reasons for tree re-
moval mi ght include reduction of water |oss, fuel for heating, or sinply the
removal of obstacles to field preparation

Loss of foraging habitat in the Central Valley is of equal significance.

As previously nentioned, the presence of specific crops, such as alfalfa,
wheat, and hay, frequently determines whet her the Swainson's Hawk wi || success-
fully nest in an area. |f econonic factors dictate that other crops such as
cotton or orchards are nmore profitable, available foraging habitat will con-
tinue to decrease and Swai nson's Hawks wi || decline proportionately.

A less pronounced type of habitat displacement is that caused by grazing and
fire suppressionin the Geat Basin Region (Lassen, Mbdoc, and Siskiyou
Counti es). Many of the once sparsely vegetated plateaus and plains, which
presunmabl y were historically occupied by the Swainson's Hawk, are vacant
today. Junipers have invaded these areas to the extent that they are now
dense forests no longer suitable for nesting by Swainson's Hawks.

-20-



Managenent | nplications

To achi eve the goal of establishing a stable or increasing popul ation, the
Snai nson's Hawk shoul d be included on the California Department of Fish and
Gane's Rare and Endangered Species List and the Bureau of Land Managenent's
Sensitive Species List. Acknow edging this need will help ensure that the
above recommendations are considered and wi |l maxi mze the protection of the
exi sting popul ation. Placing the Snainson's Hawk on the CDFG's Rare or
Endanger ed Species List or the BLM's Sensitive Species List will do the
following: 1) Ensure that future managenent will be ained directly at
stabilizing and increasing the popul ation; 2) Inpose severe penalties for
shooting or harassing a Saainson's Hawk or disturbing its nest. MNot listing
the Snaainson's Hawk as endangered or sensitive would inply that the species
is doing as well as the Red-tailed Hawk or Anerican Kestrel (Falco sparverius).
The data provided in this report show the Saainson's Hawk to be drastically
reduced in both nunbers and former distribution. The species therefore, is
a candidate for the State Endangered Species List.

Because the distribution and abundance of the Saainson's Hawks has been so
drastically altered, it is inportant that they be nonitored in the future
inorder to establish long-termtrends. This mght be acconplished by a
study simlar to the present one with enphasis on the Central Valley. Mni-
toring territories found in this study for occupancy, and increasing the
accuracy of the Central Valley estimate would be primary goals. Secondary
goal s woul d i ncl ude bandi ng young to determ ne wintering grounds and col | ect -
ing eggs for analysis of pesticide |levels. To establish a population trend,
these sites should be nonitored yearly or every 2 years for a period of at

| east six years with occasional checks thereafter.

Because of the Central Valley popul ation size and distribution, it probably
functions as the nucleus of recruitnent into areas historically occupi ed

by Swai nson's Hawks. Continued reduction of this popul ati on could possibly
affect others throughout the State(wth the possible exception of the

Kl amat h Basin). Therefore, this popul ation should be nonitored periodically
to determne statew de trends. Peripheral or remant territories bel ow

36° North Latitude (approx. equal to @h parallel, Figure 3) and in Inyo and
Mono counties can al so serve as easily nmonitored indicators of trends for
California and can alert biologists to the need for eval uation of the Central
Val | ey popul ati on.

Central Valley popul ations can be best protected by: 1) Providing habitat
conpensation at aratio greater than 1:1 to mtigate for both current and
historic destruction; 2) Initiating an effort to increase public awareness
(particularly of the agricultural comunity) of the inportance of riparian
zones and oak trees to nesting Saainson's Hawks(as an exanple, the State or
Federal Governnents coul d provide cottonwood and/or 0Oak trees to cooperating
farmers to be planted on property lines or the boundaries between crop
lands); and 3) Providing incentives to farners to encourage retention of
trees and growi ng of crops that are beneficial to the Swainson's Hawk. These
i ncentives mght include tax breaks, or subsidies simlar to those provided
by the Soil Conservation Service for the continued production or expansion
of alfalfa or hay crops. oviously, this would be productive only if the
alfalfa or hay crops were adjacent to suitabl e nesting habitat.

I n sone areas of the G eat Basin Region, densely forested juni per woodl ands
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shoul d be selectively cut to recreate original habitat. Parent trees, easily
identified by their large size, together with certain trees of internmediate
age, should be left standing. This would create the | ow density juniper
grassl and habitat required for nesting and foraging by Swainson's Hawks. The
ti nber could then be used for fence posts or firewood.

Great Basin nesting habitat mght also be increased by fencing certain spring
devel opments to protect themfromcattle (Olendorff and Stoddart 1974) and

pl anting cottonwood trees. Because nmuch of this region is public |and, manage-
ment costs of this type could be assumed by Federal Range | nprovenent Prograns.

Swai nson' s Hawks that nest in the Mojave-Colorado Desert Regi on can be best
managed by protecting the remaining Joshua trees, Mojave yuccas, and desert
riparian habitats.

Managenent options for increasing or re-establishing popul ations of Swainson's
Hawks m ght invol ve captive breeding techniques. Captive-reared progeny

could be used to augnment wild popul ations by placing eggs or young in Swainson's
Hawk nests, cross-fostering Swaainson's Hawk young in Red-tail ed Hawk nests,

or controlled-rel ease(hacking) of captive-reared juvenile Saainson's Hawks.
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Appendi x A

H STOR C NEST LOCATI ONS(EGG OCLLECTI ONS) OF
THE SWAINSON"S HAK IN CALI FORN A

Contra Costa County

Dat e

05/ 09/ 15

04/ 22/ 98

Locati on

Bixler

M. Dablo

Fresno County

Dat e

04/ 27/ 34
04/ 27/ 34
04/ 27/ 34
04/ 27/ 34
04/ 27/ 34
04/ 29/ 12

04/10/14

05/ 01/ 26

04/30/32

04130132

05/ 01/ 26
04/30/25

04/ 17/ 26

05/ 03/ 24

*  Abbreviations for nuseuns nentioned in the text.

Locati on

Cantua QO eek
Cantua Q eek
Cantua Oreek
Cantua QO eek
Cantua O eek
13 m. E of
Newhope
school house
Conej o

Cantua O eek
District

Mouth of Big
Panoche O eek

Mout h of Big
Panoche O eek

Cantua District

Panoche O eek

Cant ua O eek
Dstrict

Cantua District

A utch w

Si ze Tree Type Col | ect or Sour ce
3 Cot t onwood Vel s WEV.Z
3 Wi te Gak Mbses SBCM

Q.utch

S ze Tree Type Col | ect or Sour ce
2 Cot t onwood De@ oot WE V. Z
3 Cot t onwood De@ oot WFE V. Z
3 Cot t onwood De@ oot WE. V. Z
2 Cot t onwood De@ oot WFE V.Z
3 Cot t onwood De@ oot WEV.Z
3 WI | ow Tyl er WF. V. Z
2 Popl ar Hudson WEV.Z
2 Cot t onwood Tyl er WEV.Z
2 Cot t onwood Tyl er WEV.Z
2 Cot t onwood Tyl er WE V. Z
3 Qot tonwood Tyl er WEV.Z
2 Cot tonwood Tyl er WEV.Z
2 Cot t onwood Tyl er WFE V.Z
2 Cot t onwood Tyl er WFE. V.Z
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Appendi x A (cont’'d)

H STCR C NEST LOCATI ONS(EGG OOLLECTIONS) CF
THE SWAINSON S HAVWK IN CALI FORN A

Fresno Gounty (cont'd)

A utch
Dat e Location S ze Tree Type
05/07/38 Bi g Panoche 2 Cot t onwood
04/ 22/ 24 Cantua O eek 2 Cot t onwood
District
04/30/07 10 m. W. of 4 Cot t onwood
Wheatville
(Newhope)
04/20/28 Cantua O eek 2 Cot t onwood
D strict
04/30/13 Hel ms (Newhope) 2 WI I ow
04/30/25 Cantua O eek 2 Cot t onwood
D strict
05/03/24 Cantua O eek 3 Cot t onwood
D strict
Kern Gounty
A utch
Dat e Lacation Si ze Tree Type
05/04/ 41 Near Coalinga 2 Cot t onwood
05/ 04/ 41 Near Coalinga 2 Cot t onwood
04/10/32 E of Lost HIls 2 Cot t onwood
05/03/36 Buena Vista Lake 3 W1l ow
05/04/19 Buena Vista Lake 2 Mesqui te
Bush
04/10/32 S of Lost HIls 3 ?
04/30/35 Baker sfi el d 2 ?
04/29/32 Cottontail 3 Cot t onwood
04/29/32 Cottontail 3 Cot t onwood

-26~

Col | ect or Sour ce
Tyl er WEV.Z
Tyl er WFEV.Z
Tyl er WEV.Z
Tyl er WE V. Z
Tyl er WFE V.Z
Tyl er WE V. Z
Tyl er WE V.Z

Col | ect or Sour ce
Carri ger WEV.Z
Carri ger WFE. V. Z
Mar shal | WEV.Z
Badger WF. V. Z
Wite WEV. Z
Mar shal | WENZ
Baungarot WFR\V.Z
Mar shal | SBMNH
Mar shal | SBMNH



Appendix A (cont'd)

HISTORIC NEST LOCATIONS (EGG COLLECTIONS) OF
THE SWAINSON'S HAWK IN CALIFORNIA

Lassen County

Date

05/06/37

L ocation

Honey Lake

Los Angeles County

Date
04/23/96
04/20/96
04/24/98
05/03/96
05/?

05/19/90
05/11/96

05/07/93

05/14/98

05/12/98
05/12/98
05/08/98
04/24/98
04/10/80
05/13/99
04/27/04

04/24/00

L ocation

Soldiers Hare
Santa Monica

Encino Ranch

Encino Ranch

Near Palmdale
Encino

Santa Monica

San Fernando
Valley

2 mi. W of
Newhall

Chatsworth Park

San Fernando
Encino Ranch
Encino Ranch
San Gabriel
Encino Ranch
Soldiers Hare

San Fernando
Valley

Clutch

Size Tree Type Collector Source

3 Pine Andresen W.EFV.Z
Clutch

Size Tree Type Collector Source
3 Sycamore Chambers W.EV.Z
3 Sycamore Chambers W.FV.Z.
3 Oak Jay W.FV.Z.
2 Oak Jay W.FV .Z.
3 ? ? W.FV.Z.
2 Oak Shields W.FV.Z
2 ? Chambers W.FV.Z
2 Oak Gaylord W.FV.Z
3 Black Ok Simmons W.FV.Z.
3 Sycamore Simmons W.EV.Z
3 Sycamore Simmons W.FV.Z.
3 Live O& Jay W.FV.Z
3 Live Ok Jay WEV.Z
3 Oak Ingersoll W.FV.Z
2 Live O Jay W.EV.Z
2 Sycamore Chambers W.EFV.Z
2 Live O Marcom W.F.V.Z.
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Los Angel es County (con't)

Appendi x A (cont'd)

H STORI C NEST LOCATI ONS(EGG COLLECTI ONS) OF
THE swaINsonN"s HAVK I N CALI FORN A

Dat e

03/ 15/ 92
05/ 08/ 27
06/ 01/ 96
03/ 24/ 95

04/30/99

Location

Sant a Moni ca

Near Palmdale
Sant a Mni ca

Chur ch Canyon
Enci no Ranch

Merced County

Dat e

05/ 31/ 09

04/ 29/ 00
04/ 29/ 00

04/ 29/ 00

Locati on

Merced County
Chowchilla
Chowchilla

Chowchillax

Mont erey County

Dat e
04/ 06/ 15

Locati on

6m. S of
Sal i nas

Ri versi de County

Dat e

05/20/17

05/20/17

Locati on

Santa ana R ver
Bott om Near
Cor ona

Sant a Ana R ver
Bottom Near
Cor ona

‘Ste Ieetye  Cllemar _Surce
2 Sycanor e Howar d WEV.Z
3 Yucca Pal m Pi erce WEV.Z
1 Sycanor e Chanber s WFE V. Z
2 Sycanor e Chanber s WEV.Z
2 Gak Jay WEV.Z
Qutch
S ze Tree Type Col | ect or Sour ce
1+1 yo. WI I ow Beck CAS
4 W1 ow Milliard CAS
3 W11 ow Mailliard CAS
2 WI I ow Miilliard CAS
Qutch
Size Tree Type ol | ect or Sour ce
3 Sycanor e Heat h UucB, MV.zZ
A utch
S ze Tree Type Col | ect or Sour ce
2 Cot t onwood HAE WE\V.Z
2 Cot t onwood Pi erce WE\V.Z

¥ Chowchillais actuall y located in Madera County but the original data from
the coll ector stated Merced County.
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Appendi x A (cont'd)

H STCR C NEST LOCATI ONS(EGG GOLLECTI O\S) CF
THE swAINSON"S HAVK IN CALI FORN A

R verside County (cont'd)

d utch
Dat e Locati on Si ze Tree Type Col | ect or Sour ce
04/ 25/ 15 Santa Ana R ver 4 W11 ow Pi erce WF. V.Z
Bottom Near
Cor ona
04/20/19  Near Norco 3 Cot t onwood Reis SBCM
05/03/96 R verside 2 Cot t onwood Hel | er SBCM
05/ 02/ 48 Tenecul a 1 Cot t onwood Cardiff SBCM
San Benito County
d utch
Dat e Locati on Size Tree Type Col | ect or Sour ce
05/20/96  Pacines 2 Wi te Qak Kel l'y CAS
05/21/99 Pacines 2 Wiite Gak Mailliard CAS
05/01/03 Pacines 3 Wi te Qak Kel l'y CAS
05/08/96 Pacines 2 Wi te Gak Kel 'y CAS
05/02/17 San Juan 2 Cot t onwood Truesdale UCB,
04/ 24/ 99 Pacines 2 Li ve CGak Mailliard UCRB,
San Bernar di no County
A utch
Dat e Locati on S ze Tree Type Col | ect or Sour ce
05/ 14/ 39 Near Adelanto 3 Joshua Tree D xon WEFE. V. Z
05/18/46 10 m. N. of 2 Joshua Tree Payton WE. V. Z
Adelanto
05/10/30 Near Chino 2 Cot t onwood Pi erce WE. V. Z
05/ 14/ 16 Near Chino 2 Cot t onwood Pi erce WE. V. Z

_29_

MV.Z
MV.Z



Appendi x A (cont'd)

H STOR C NEST LOCATI ONS(EGG COLLECTI ONS) OF
THE SWAINSON"S HAK | N CALI FORNI A

San Bernardi no County {cont’'d)

Dat e

06/ 18/ 16

05/1

04/ 28/ 00
05/ 08/ 32

05/10/20

San Diego County

Dat e

04/ 12/ 08

05/ 18/ 02
04/ 25/ 08
04/12/08

05/ 12/ 01
05/ 05/ 01

05/ 09/ 09
05/ 13/ 09
05/ 07/ 17
05/ 12/ 07
06/ 14/ 88

04/30/23

A utch
Location Si ze Tree Type
Near Victorville 2 Yucca Pal m
Mbj ave Desert 2 ?
Near Victorville
Yucai pa 3 ?
9m. NE of 2 Joshua Tree
Victorville
Near Chino 3 Cot t onwood
G utch
Locati on Si ze Tree Type
Escondi do, 2 Sycanor e
Dobe Canyon
San Pasqual 2 Cot t onwood
San Pasqual 2 Sycanor e
San Pasqual 3 Sycanor e
San Pasqual Cot t onwood
Ber nar do 2 Cot t onwood
(on river)
Ber nar do 3 Cot t onwood
San Pasqual 3 Sycanore
San Pasqual 2 ?
Ber nar do 2 Cot t onwood
Nueva 2 Li ve Cak
Janul 3 Sycanor e
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Col | ect or Sour ce
Pi erce WE. V. Z
Pi erce WE. V. Z
Gary WF. V. Z
Bradf ord SBCM
Pi erce WEF. V. Z
Col | ect or Sour ce
Sharp WF. V. Z
Sharp WF. V. Z
Sharp WF. V. Z
Shar p WF. V. Z
Shar p WF. V. Z
Shar p WF. V. Z
Shar p WF. V. Z
Sharp WF. V. Z
Johnson WEF. V. Z
Sharp WF. V. Z
I ngersol | WF. V. Z
Bur uhaur WEF. V. Z



Appendi x A {cont'd)

HISTORIC NEST LOCATIONS (EGG COLLECTIONS) OF
THE SWAINSON'S HAWK IN CALIFORNIA

San Diego County {(cont'd)

Dat e
04/ 25/ 20

04/20/33

05/ 09/ 33

04/ 27/ 13

04/ 18/ 09

04/ 24/ 04

04/ 25/ 19

05/10/03

04/ 29/ 17
04/ 21/ 17
04/ 25/ 26
05/ 26/ 07
05/ 03/ 03

05/ 02/ 19

05/ 04/ 02

Locati on
Janacha

Santa Margarita
Ranch

3m. NE of
Bonsal |

2 m. above
Bonsal |

San Pasqual
R ver

San Pasqual
R ver

4 m. above
Bonsal |

San Pasqual
R ver

Sycanor e Canyon,

Santa Margarita
Ranch

San Pasqual

San Pasqual
Val | ey

San Pasqual
R ver

Escondi do
Sycanor e Canyon,
5m. Nof
Cceansi de

San Pasqual

QA utch
Si ze Tree Type
2 Sycanor e
3 Sycanor e
3 Cot t onwood
3 Sycanor e
2 Cot t onwood
3 Cot t onwood
2 ot tonwood
2 Cot t onwood
2 Sycanor e
3 ot tonwood
3 Cot t onwood
2 Cot t onwood
4 Li ve Cak
3 Sycanor e
3 Cot t onwood
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Gol I ector Sour ce
I ngersol | W.F.V.Z.
Harri son W.F.V.Z.
Harrison W.F.V.Z.
Carpenter W.F.V.Z.
Car pent er W.F.V.Z.
Car pent er W.F.V.Z.
Car pent er W.F.V.Z.
Carpenter  W.F.V.Z.
Carpenter W.F.V.Z.
Carpenter W.F.V.Z.
Car pent er W.F.V.Z.
Carpenter W.F.V.Z.
Carpenter W.F.V.Z.
Carpenter W.F.V.Z
Carpenter  W.F.V.Z



Appendi x A (cont'd)

H STOR C NEST LOCATI ONS(EGG COLLECTI ONS) CF
THE SWAINSON S HAWK IN CALI FORN A

San Diego County {cont'd)

Dat e

05/ 13/ 00
04/ 15/ 06
05/ 16/ 09

03/ 25/ 02
04/ 27/ 02
04/ 25/ 20
06/ 01/ 02

Location
San Pasqual
San Pasqual

San Pasqual
R ver

San Luis Rey
San Pasqual
Jamul Ranch

Ber nar do

San Joaqui n County

Dat e

04/ 26/ 24

Locati an

8m. NW of
St ockt on, McDade
field

San Lui s Ghi spo Gounty

Dat e

05/ 01/ 30
05/ 02/ 28
04/ 28/ 13
05/ 01/ 24
04/22/7

04/13/28

05/ 03/ 29

Locati on

Shandon
San Juan
Chol ane
San Juan
Chol ane
?

San Juan

QA utch
Size Tree Type Col | ect or Sour ce
3 Cot t onwood Carpenter WFV.Z
2 Sycanor e Carpenter WFEV.Z
2 Cot t onwood Carpenter WFRV.Z
2 Cot t onwood Carpenter WFRV.Z
2 Cot t onwood Carpenter WF.V.Z
3 ? Sechri st SBCM
2 Cot t onwood Sharp UcCB., M.v.2
A utch
Size Tree Type Col | ect or Sour ce
4 Wi te Gak Sanpson WF. V. Z
QA utch
S ze Tree Type Col | ect or Sour ce
3 Wi te QGak Truesdale WF.V.Z
3 Cot t onwood Truesdale WFRV.Z
3 Wi te Gak Truesdale WEV.Z
3 Locust Tree Truesdale WF.V.Z
2 WI Il ow Truesdale WFR.V.Z
2 Cot t onwood Truesdale WF.V.Z
2 WI I ow Truesdale WF.V.Z
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Appendi x A (cont'd)

H STORI C NEST LOCATI ONS(EGG COLLECTI ONS) CF
THE SWAINSON S HAVK | N CALI FCRNI A

San Luis Cbi spo County (cont'd)

Cutch
Dat e Locati on Si ze Tree Type
05/ 14/ 22 San Juan 2 Cot t onwood
05/03/20 San Juan 2 Cot t onwood
05/09/18 San Juan 2 Cot t onwood
06/ 05/17 Shandon 2 Cot t onwood
05/05/15 Chol ane 3 Cak
Santa 0 ara County

Cutch
Dat e Locati on Si ze Tree Type
04/ 21/ 94  Berryessa 3 Li ve Cak
St ani sl aus County

Cutch
Dat e Locati on Si ze Tree Type
04/ 26/ 36  Puerto Canyon 3 Cot t onwood
05/08/19 1 m. S of 2 Li ve Bl ue

LaGrange Qak

Yuba County

d utch
Dat e Locati on Si ze Tree Type
05/13/06  Sheep Dip, 2 Cak

Near Hammonton

-.33..

MV.Z

MV.Z

MV. Z

Col | ect or Sour ce
Truesdale WFV.Z
Truesdale WEV.Z
Truesdale CAS
Truesdale CAS
Truesdale UCB.,
Col | ect or Sour ce
Beck UucaB,
Col | ector Sour ce
Sanpson W.F.V.Z
Qi nnel | ucsB,
Col | ect or Sour ce
Bol ander ucsB,

MV.Z



Appendi x B

M SCELLANEQUS DATA ON RECENT AND H STCR CAL

Fresno County

Dat e
April 23, 1956
My 4, 1956

Inyo County
Dat e

1974
1975
1976
1977
1971

Kern County
Dat e

1950

Wsed until 1965

Wsed until 1963

Wed until 1961

Wsed of f and on
until 1959

H storically active
until 1958

Wsed of f and on
until 1955

Used until 1940

Used until 1945
Wsed until 1970

Last active 1975
Wsed of f and on

until 1945

H storically active
until 1925

Ki ngs County

Dat e

1961

SVWAINSON S HAKK NEST LOCATI ONS

Locati on

Near Fresno
Near Fresno

Locati on

Near Big Pine
Near Big Pine
Near Big Pine
Near Big Pine
Onens Val | ey

Locati on

Tenbl or Range
Tenbl or Range

6 m. E of Cholane
Got t onwood Canyon

5m. W of Kecks Corner
Bitterwater O eek

Barrel Valley
Tenbl or Range,
Gillis Canyon
Tenbl or Range,
Cor mack Canyon
Chol ame O eek
Chol ame O eek

McMillan Canyon

Shandon

Locati on

Chol ane Val | ey
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Tr ee

Tr ee
Cot t onwood
Cot t onwood
Cot t onwood

Cot t onwood
Cot t onwood

Tr ee
Val nut Tree
Cot t onwood
Cak
Cot t onwood
Eucal ypt us
Cot t onwood

Eucal ypt us
Cot t onwood

Eucal ypt us

Cot t onwood
Cot t onwood

Bl ue Gak

Cot t onwood

Tr ee

Gak

Sour ce

Minturn
Minturn

Sour ce

Hei ndel
Hei ndel
Hei ndel
Hei ndel
Arerican Birds

Source
MM I I an
MMI I an
MMI I an
MMIIan
MMI 1 an
MMIIan
MMII1an
MMI 1 an
McMillan
MMI I an
MMI I an
MMI I an
MMI I an

Sour ce
McMillan



Lassen County

Dat e

1976
1977
1977
1977
1978
1978
1978

Los Angeles County

Dat e
1978

Merced County

Dat e

1969
1970
1972

Mbdoc County

Dat e
1977
1978
1978
?7

04/15/72

Mono County
Date

1977
1978
05/29/70

Appendix B (cont'd)

Locati on

Near Termo
Near Termo
Near MIford
Near MIford
Near Karlo
Near MI ford
Near MIford

Locati on

Near Lancaster

Locati on

San Luis NWR
San Luis NWR
San Luis NWR

Locati on

Near Adin
Near Adin
Near Lookout
Mbdoc County
Near Alturas

Locati on

Arcul ari us Ranch
Arcul arius Ranch

Qasi s
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M SCELLANEQUS DATA ON RECENT AND H STCRI CAL
SVWAINSON S HAVK NEST LOCATI ONS

Tr ee

Juni per
Juni per
Locust

Cot t onwood
Juni per
Locust

Cot t onwood

Tree

Cot t onwood

Tree

Tr ee

Ponder osa Pi ne
Ponder osa Pi ne
Juni per

2

Juniber

Tr ee

?
?
Cot t onwood

Sour ce

Bl oom
Bl oom
Bl oom
Bl oom
Bl oom
Bl oom
Bl oom

Sour ce

Garrett

Source

W1 bur
W1 bur
W1 bur

Sour ce

Bl oom
Bl oom
Bl oom
Bent

Beeman

Sour ce

Hubbell
Hubbell
Binford



Appendi x B (cont'd)

M SCELLANEQUS DATA ON RECENT AND H STCRI CAL

Sacranento Gounty

Dat e
05/27/67

05/19/62

San Bernardino County

Dat e

05/ 14/ 48
1978

San Joaqui n County

Dat e

08/ 15/ 70
05/ 22/ 76

San Luis (bi spo County

Dat e

Wsed of f and on
until 1960

Used of f and on
until 1960

1930- 1933

Appr oxi matel y 1933

Used at | east twice
until 1944

Of and on until 1950

Wsed until 1955

Wsed of f and on 20+
years

Used many years

1960

06/ 05/ 61

05/77/69

1960

1946 and 1947

Wsed of f and on
until 1940

Wsed off and on
until 1930-1950

SWAI NSON' S HAVWK NEST LQOCATI ONS

Locati on
Near Courtl and

Near Fol som

Locati on

2m. NN of Ama
Lanfair Valley

Locati on

6 m. NE of Manteca
Caswel | State Park

Locati on

San Juan Val | ey

Hol  and Canyon
W/ ki nson Canyon
San Juan O eek

San Juan O eek
Tenbl or Range
Carrizo P ains

Carrizo Pl ains
Carrizo Pl ains

Chol ae Val | ey

Chol ane Val | ey

Chol ane

3m. NE of Chol ane
2 m. E of Shandon

San Juan Val | ey
San Juan Val | ey
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Tree

?

Bl ack Cak

Tr ee

Joshua
Joshua

Tr ee

Tr ee

Cot t onwood

Cot t onwood
Gak
Gak

Gk
Cot t onwood
Cot t onwood

Cot t onwood
Cot t onwood
Bl ue Cak
Bl ue Gak
Bl ue Cak
Cot t onwood
Eucal ypt us

Val l ey Cak

Bl ue Gak

Sour ce
Sac. Audubon
Soci ety
Beeman
Sour ce
Johnson
Cardiff
Sour ce
Cogswell
Cogswell
Source
MMI I an
MM I | an
MM I I an
MM I I an
MM I I an
MM I I an
MM I I an
MM I | an
MMI I an
MMI 1 an
MM I | an
MeMillan
MMI I an
MMI I an
MM I I an
MMII1an



Appendi x B (cont'd)

M SCELLANEQUS DATA ON RECENT AND H STCRI CAL

Sant a Bar bara County

Dat e

??

Si ski you County

Dat e

1952
27

Sonoma County

Dat e

??

Vent ura County

Dat e

77

Yolo Qounty
Dat e

06/ 11/ 72
06/20/76
06/27/78
07/27/78

M scel | aneous Centr al

SWAINSON'S HAWK NEST LOCATI ONS

Locati on

Sant a Bar bar a

Locati on

Tul el ake Regi on
Shasta Val |l ey

Locati on

Pet el una

Locati on

Sant a Paul a

Locati on

Near Davi s
Near Davis
Near Davi s
Near Davi s

Val | ey Locations

Dat e

1976
1976
1976
1976
1976
1976
1975
1975
1975
1975
1975

Locati on

Sacr anent o- Davi s Area
Sacr anent o- Davi s Area
Sacr anent o- Davi s Area
Sacr anent o- Davi s Area
Sacr anent o- Davi s Area
Sacr anent o- Davi s Area
Central Valley
Central Valley
Central Valley
Central Valley
Central Valley
-37

Tree

Tree

Tr ee

Tr ee

Tr ee

Bl ack Qak
Val | ey Qak
WI I ow

Val | ey Cak

Tr ee

3 e ) ] 3 wn) and ] e 1) )

Sour ce

Bent

Sour ce

St eel
Bent

Sour ce

Bent

Sour ce

Bent

Sour ce

Beeman
Beeman
Beeman
Beeman

Sour ce

Aneri can
Anreri can
Aneri can
Anreri can
Anreri can
Aneri can
Aneri can
Aneri can
Aneri can
Anreri can
Anreri can

Bi rds
Bi rds
Bi rds
Bi rds
B rds
Bi rds
Bi rds
Bi rds
Bi rds
Bi rds
Bi rds



Appendi x C

1979 SWAINSON'S HAWK TERRITORIESY

(ol usa County

Dat e Locati on Nest Tree?
06/24/79 Sacramento R ver Near Qines Cot t onwood
07/ 05/ 79 Sacranento R ver Near Sycanore ?

07/ 05/ 79 Sacramento R ver Near Sycanore Val l ey Qak

Fresno County

Dat e Location Nest Tree
07/731/79 Near R verdal e Val l ey Qak
07/31/79 Fresno Sl ough, 20 mles SW of

Fresno ?
07/31/79 Near R verdal e ?
08/01/79 Mendot a Pool , San Joaquin R ver ?
08/02/79 Fi rebaugh, San Joaqui n R ver ?
08/02/79 8 m. N of Firebaugh, San

Joaqui n R ver ?
08/02/79 13 m. N of Firebaugh, San

Joaqui n River ?

d enn County
Dat e Location Nest Tree
07/ 24/ 79 Near Qey Lodge State Widlife Area ?
Kern Gounty
Dat e Location Nest Tree
08/ 05/ 79 Near McKRittrick ?

Lassen (Qounty

Dat e Locati on Nest Tree
05/25/79 35 m. NE of Susanville ?
07/07/79 Near MIford Juni per
07/08/793 Near Karl o Cot t onwood
07/22/79% Near Adin Juni per

1, Descriptions of locations are deliberately brief to reduce harrassment.
Exact | ocations available to responsible investigators by contacting the
California Departnment of Fish and Gane, Sacranento.

I ncludes only those trees where the actual nest was identified.

Cooper at or observation; conpl ete date infornation not provided.

ol
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Los aAngeles County

Dat e
05/ 15/ 79

Madera County

Dat e

08/01/79
08/01/79

Merced County

Dat e

08/02/79
08/02/79
08/02/79
08/02/79
08/02/79
08/02/79
08/02/79

Mbdoc Gounty

Dat e

05/31/79
06/ 05/ 79
07/72/79

Mono_Count y

Dat e

06/71/79
06/27/79

Sacranment o County

Dat e

06/24/79
06/29/79

Appendi x C (cont'd)

1979 SWAINSON S HAWK TERR TCR ES

Locati on

Ant el ope Val | ey

Locat i on
Approximately 15 m. N of Fresno
Approximately 17 m. N of Fresno
Locati on

San Joaqui n R ver

San Joaqui n R ver

San Joaquin R ver

San Luis National WIdlife Refuge
Merced R ver

Merced R ver

Merced R ver

Locati on

Near Canby
Near Lookout
Tabl el ands

Locati on

Onens R ver
Near Casis

Locati on

Sacr ament o
Near d arksville

~-39-

Nest Tree

Joshua

Nest Tree

Nest Tree

4D 3 D ] wad and w3

Nest Tree

Juni per

Juni per
?

Nest Tree

Nest Tree

Cot t onwood
?



Appendi x C (cont'd)
1979 SWAINSON S HAK TERRI TOR ES

Sacranento County (cont'd)

Dat e Location Nest Tree
06/29/79 Near Sl oughhouse Val l ey Gak
06/29/79 Near Sl oughhouse ?
06/29/79 Near Courtland Cot t onwood
06/29/79 Near Elkgrove ?
07/03/79 Sacramento Rver, 5 m. N

of Sacranento ?
07/25/79 Cosumnes R ver, Near Wl nut Qove ?
07/25/79 Near Thorton ?
07/25/79 Near Ryde Cot t onwood
Q7/22/79 Cosumnes R ver, Near Elkgrove ?
San Ber nardi no County
Dat e Location Nest Tree
05/ 03/ 79 Lanfair Vall ey Joshua
San Joaqui n County
Dat e Location Nest Tree
07/ 18/ 79 Near Stockton Val | ey Gak
07/ 25/ 79 Near Stockton ?
07/ 25/ 79 Near Stockton ?
07/ 25/ 79 Near Stockton ?
07/ 25/ 79 Near Stockton ?
07/ 25/ 79 Near Stockton ?
07/ 27/ 79 4 mles N of Tracy ?
07127/ 79 2mles N of Tracy ?
07/ 27179 San Joaquin R ver, Near Vernalis ?
07/27/ 79 San Joaqui n River, Near Vernalis ?
07/ 27/ 79 San Joaqui n River, Near Vernalis ?
Si ski you County
Dat e Location Nest Tree
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amat h Basi n Juni per
06/06/79 Kl amath Basin Juni per



Appendi x C (cont'd)
1979 SWAI NSON S HAK TERRI TCRI ES

Si skiyou County (cont'd)

Dat e Locati on Nest Tree
06/ 06/ 79 Kl anat h Basin Juni per
07/ 11/ 79 Kl amat h Basin Juni per
07/12/ 79 Kl anmat h Basin Juni per
07/ 12/ 79 Kl amat h Basi n Juni per
07/ 12/ 79 Kl amat h Basin Juni per
07/ 12/ 79 Kl amat h Basin Juni per
07/ 12/ 79 Kl amat h Basin Juni per
07/ 12/ 79 Kl anat h Basin Juni per
07/ 12/ 79 Kl amat h Basi n Juni per
07/19/79 Kl amat h Basi n Juni per
07/19/ 79 Kl amat h Basi n Juni per
07/20/79 Kl amat h Basin Juni per
07/20/79 Kl amat h Basin Juni per
07/20/79 Kl anat h Basin Juni per
07/20/79 Kl amat h Basi n Juni per
07/20/79 Kl amat h Basin ?
07/ 21/ 79 Kl amat h Basi n Locust

Solano County

Dat e Locati on Nest Tree
06/26/79 Near Davis Val | ey (ak
06/26/79 Near Davis Val | ey Q(ak
07/04/79 Near Davis ?
07/04/79 Near Davis ?

St ani sl aus GCounty

Dat e Locati on Nest Tree
08/02/79 San Joaquin R ver ?
05/19/79 Caswel | State Park ?

Sutter County

Dat e Locat i on Nest Tree
07/03/79 Near Verona ?
07/03/79 Near Kirkville ?
07/24779 Near Kirkville ?
07/24/79 Near O annore ?
Q7/24/79 Near O annore Cot t onwood
07/24/79 Near Meridian Cot t onwood
07/24/79 Near O annore ?
08/03/79 Near Robbins ?
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Appendi x C (cont'd)
1979 swaINson's HAVK TERR TCOR ES

Yolo County

Dat e Location Nest Tree
06/24/7% Near Davis Val | ey Gak
06/26/79 Near Davis Val l ey (Gak
06/26/79 Near Knights Landi ng ?
06/26/79 Near Kni ghts Landi ng Val | ey QCak
06/26/79 Near Kni ghts Landing W1 ow
06/27/79 Near Vwodl and Val | ey Gak
06/27/79 Near Knights Landi ng Val | ey CGak
06/27/79 Near Knights Landi ng ?
06/27/79 Near Kni ghts Landing ?
06/27/79 Near Davi s Eucal ypt us
06/27/79 Near Davis Val | ey Qak
06/27/79 Near Davis Val | ey Qak
06/77/79 Near Zanora ?
06/77/79 Near Wbodl and ?
06/2279 near Di xon 7

3

-

State of Oregon

Dat e Location Nest Tree
07/10/79 Kl amat h Basi n Juni per
07/10/79 Kl amat h Basi n Juni per
07/10/79 Kl amat h Basi n Juni per

* Nest's found approximately 1 to 2 mles inside O egon.
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