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Services or Consultants. Identify the specific tasks for which these services would be used. Estimate
amount of time required and the hourly or daily rate. 

Swainson’s Hawk Technical Advisory Committee will perform Trapping of hawks and radio
transmitter attachment. Estimate trapping 12 hawks in 14 days. Committee compensated @ $400/day x
14 days = $5600 

Equipment. Identify non-expendable personal property having a useful life of more than one (1) year
and an acquisition cost of more than $5,000 per unit. If fabrication of equipment is proposed, list parts
and materials required for each, and show costs separately from the other items. 

0 

Project Management. Describe the specific costs associated with insuring accomplishment of a
specific project, such as inspection of work in progress, validation of costs, report preparation, giving
presentatons, reponse to project specific questions and necessary costs directly associated with specific
project oversight. 
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Executive Summary
Effects of Expanding Viticulture on the Home Range and Habitat Use of Nesting
Swainson’s Hawks in the Central Valley 

This project is a research study. The goal of this study is to determine foraging site preferences of the
Swainson’s Hawk in the Central Valley in relation to agriculture. The Swainsons Hawk is a
state-threatened species. It forages for small mammals using aerial hunting over grassland and open
areas. We propose to investigate Swainson’s Hawk response to increasing monocultures of vineyards in
the mid-section of the Central Valley. By use of point counts and radio telemetry, habitat use by
foraging hawks will be documented and compared to agricultural land uses. The home ranges of
radio-tagged hawks nesting in both vineyard and non-vineyard areas will be measured and compared
between groups. The home range area, distance traveled per day and distance from the nest to centers
of foraging activity will be quantified. The results of this study will increase our understanding of the
habitat requirements of the Swainson’s Hawk in agricultural areas and allow us to measure the effect of
large areas of vineyard production on the nesting success of local Swainson’s Hawks. To date, no study
has addressed the effect of viticulture on the long term population viability of the Swainson’s Hawk.
The null hypothesis states that vineyards do not affect foraging and nesting habitat choice in the
Swainson’s Hawk. The location of this study will be in southern Sacramento and San Joaquin counties,
California. The area between north Stockton and Elk Grove will be used for point counts and telemetry
efforts, as well as the area southwest of Stockton and northeast of Galt. Field personnel will track
radio-tagged Swainson’s Hawks over the course of two breeding seasons to identify preferred habitats
and home ranges. Hawk foraging locations will be triangulated and recorded by GPS on electronic
maps. Point counts will visually census foraging hawks in two 130 km2 study areas to determine which
crop types constitute preferred foraging areas. At the beginning of each breeding season, nest searches
will be conducted. The density and locations of nests noted will be compared with historic records to
determine nesting trends in relation to the decades-long increase in vineyard growth within the study
areas. This study is related to CALFED ERP strategic goals 1 & 4 (MR-2&6, DR-3&4), in that it will
increase our understanding of habitat preference and use by a threatened species. It will also help guide
future land use decisions and incentive programs to enhance wildlife friendly agriculture, including
viticulture. 
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     Effects of Expanding Viticulture on the Home Range and Habitat 
              Use of Nesting Swainson�s Hawks in the Central Valley 
 
 
I.)        Problem 
 
A.) The Problem                                                     

 

In the interest of developing a Central Valley ecosystem where agriculture 

and wildlife can coexist, landowners must make informed land use decisions. 

The goal of the Ecosystem Restoration Program is to achieve recovery of at-risk 

species and expand their suitable habitat while sustaining agricultural practices. 

The increase in vineyard acreage in the mid-section of the Central Valley  

may negatively impact the state-threatened Swainson�s Hawk (Buteo swainsoni) 

(Estep 1989). Impacts on this hawk may be especially exacerbated in large, 

contiguous areas devoted to viticulture. Without alternative foraging area for the 

Swainson's Hawk, its population density may decrease. Vineyards appear to 

constitute poor foraging habitat for Swainson�s Hawks for two reasons: 

1.) They support only low prey densities of their preferred small mammal 

prey, e.g. microtine voles (Estep, personal comm.) 

2.) They create a visual and physical barrier to the ground, making it 

difficult for the hawks to see or capture prey (see conceptual model). 

Furthermore, because vineyards are long-term plantings, they may effectively 

remove potential foraging areas for nesting Swainson�s Hawks for long-periods of 

time. 

According to a State agricultural census, from 1987 to 1997 there was a 

54% increase in vineyards in San Joaquin county and a 256% increase in 

vineyard acreage in Sacramento county (Agricultural Census For California 1997; 

see figs. 1 & 2). Vineyard acreage has also increased substantially in Colusa 

(163%), Yolo (344%), Solano (65%) and Merced (69%) counties. Concurrently, 

there has been a drop in the amount of alfalfa acreage in these counties. The 

impact of these agricultural trends on locally threatened species requires 
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attention. Understanding what forms of agriculture enhance the success of the 

Swainson�s Hawk will assist in future agricultural planning. 

 

B.) Goal Statement 

  

The goals of this project are to: 

1.) compare the number and locations of Swainson�s Hawk nesting 

territories in areas recently converted to vineyard production with 

historical data for these areas from the mid-1980s and 1990s. 

2.) investigate if vineyards constitute unpreferred foraging habitat for 

breeding Swainson�s Hawks in the Central Valley. 

3.) evaluate which crops or land uses constitute preferred foraging habitat 

for Swainson�s Hawks in the Central Valley. 

4.) chronicle the effects of vineyard landscapes on aspects of the home 

range of Swainson�s Hawks nesting within vineyard areas. 

By use of point count and radio telemetry methods, these goals will be met 

in a two-year study located in San Joaquin and Sacramento counties. 

 

C.) Null Hypotheses 

 

1.) There is no difference between the number or locations of Swainson�s 

Hawk nests in areas of recent vineyard expansion versus those areas 

historically devoted to non-viticulture. 

2.) There is no significant difference in the habitat use dynamics between 

Swainson�s Hawks nesting in vineyard landscapes versus other 

agricultural landscapes.  

3.) There is no significant difference in measurements of travel between 

home ranges of vineyard nesting and non-vineyard nesting Swainson�s 

Hawks. 
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4.) The mean distance to centers of activity from nests will be the same 

for Swainson�s Hawks nesting in vineyard and non-vineyard areas. 

 

D.) Background/ Past Studies 

 

1.) Swainson�s Hawk�s Threatened Status: 

Earlier last century, the Swainson�s Hawk (Buteo swainsoni) was a 

common inhabitant of the Central Valley grasslands. In 1980, Peter Bloom 

brought attention to the tenuous status of this species, pointing out that its 

population had declined in California by an estimated 91% between the 

middle of the 20th century and 1979. See figure 3. In 1983 the hawk was 

given a state threatened status. Presently, the population of the 

Swainson�s Hawk has grown to an estimated 1000 pairs in California, with 

the greatest density of nesting pairs in Yolo, Sacramento and San Joaquin 

counties (Estep, pers. comm.).  

 

2.) Past Studies: 

Studies have shown that this hawk has adapted somewhat to 

agricultural habitats (Bloom 1979, Estep 1989) especially those that 

provide easy access to microtine prey. This switch from grasslands to 

croplands has been observed in many other parts of the Swainson�s 

Hawks� geographic range (Bechard 1982, Gilmer & Stewart 1984, 

Schmutz 1989, Woodbridge et al. 1995). Crops such as alfalfa, irrigated 

pasture, grain and row crops are preferred as foraging habitat in the 

Central Valley (Estep 1989, Smallwood 1995). Tall, dense crops such as 

corn, safflower, orchards and vineyards  appear to be avoided (England, 

et al. 1997). In addition to harboring low microtine abundance, they 

presumably reduce prey visibility, thus accessibility for this hawk. Jim 

Estep (1989) showed that Swainson�s Hawks in the Central Valley will  

switch foraging strategies many times during the breeding season,  
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because of increases in prey availability caused by cropping practices 

such as irrigation, cultivation, and harvest. For instance, beets and 

tomatoes were shown to be a preferred crop, but only during the time of 

harvest (Estep 1989). Other land uses, such as irrigated pastures, were 

used for foraging more consistently throughout the season.     

 

E.) Location of Study 

The study plots will be located in San Joaquin and Sacramento counties. 

One area of expanding viticulture is located within historic nesting areas of 

Swainson�s Hawks in northern San Joaquin County. Additional areas of vineyard 

and non-vineyard land uses are located in southern Sacramento and San 

Joaquin counties. Aggregations of nesting Swainson's Hawks are still found in 

these areas. These nesting territories are located along or near: 

1.) Interstate 5, between North Stockton and Elk Grove (Ecozone 1.2). 

2.) Dry Creek, between Clay Station Road and the Mokelumne River 

(Ecozone 11.2). 

3.) Mokelumne River, between Lodi and Consumnes River Preserve 

(Ecozone 11.2). 

4.) Consumnes River, between Sloughouse and Consumnes River 

Preserve (Ecozone 11.1). 

5.) The agricultural area east of South Stockton, and north of Tracy 

(Ecozone 1.3). 

See figures 4 & 5 for maps of these areas. 

 

II.) Justification 

 

A.) Conceptual Model  

 

The conceptual model behind the proposed study is based upon previous 

research performed by others. It includes the following ideas: 
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1.) Food availability and nest sites are the most significant variables in 

determining hawk density (Newton 1979). 

2.) Limited food supply correlates with reduced brood weight, survival, and 

reproductive decline of Swainson�s Hawks (Bechard 1983, Houston & 

Schmutz 1995). 

3.) For raptors, habitat patches that contribute the highest gain in energy 

per unit of hunting effort do not necessarily contain the highest prey 

density (Bechard 1982, Preston 1990). 

4.) A positive correlation exists between raptor foraging effort and prey 

biomass when adjusted for amount of plant cover (Bechard 1982, 

Preston 1990). Prey abundance is of secondary importance to prey 

accessibility, but it is the combination of the two that determines 

foraging success. 

5.) The preference of Swainson�s Hawks for habitats with shorter 

vegetative height and lower plant density has been explained 

theoretically by Janes (1985). Morphologically, the Swainson�s Hawk is 

an aerial forager, and as such, has better view of prey in areas of 

shorter, less dense vegetation. Janes developed a simple model, in 

which the area (A) that a raptor can detect prey is dependent upon 

variables such as plant height (h), plant density (ρ), plant diameter (d), 

vertical distance of the hawk (H), and height of the prey (m) (see fig. 6. 

The equation for determining total effective area of prey detection is   

A = 0.785 (kH/ dh(1-m))2 / ρ              (k is a proportionality constant) 

 

Thus, an increase in a variable such as plant density will decrease the 

effective foraging area, forcing obligate aerial-foraging Swainson's Hawk to fly 

higher to compensate. Also, increases in plant height or diameter should 

decrease the area of prey detection.  

For crops such as grapes or orchards, one would expect to see an effect 

on hawk foraging success compared to shorter crops (e.g. alfalfa) or pastures. 
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According to the above equation, large areas that become dominated by crops 

possessing unfavorable vegetative structure will cause both abandonment of  

territories by Swainson�s Hawks as well as preclude new territories from being 

established later. Raptors with differing foraging behaviors (such as perch 

hunters) may not experience the same effect. 

 

B.) Testing the Hypotheses 

 

1.) Nest searches will be conducted within a large area of vineyards 

north and west of Lodi, California. Numbers and locations of nests 

will be recorded on maps and compared with data from the mid-

1980s and 1990s, when viticulture was not so extensive in this area. 

2.) Presence/absence of foraging Swainson�s Hawks in a variety of crop 

types and land uses, including vineyards, will be determined by 

point-count (see below). Data will also be gathered on foraging 

behavior, plant variables and cropping practices during the hawk's 

breeding season. Habitat preferences will be determined by 

statistical methods. This aspect of the study is entirely habitat-

based. 

3.) The locations and habits of individual Swainson's Hawks nesting in 

either vineyard or non-vineyard areas will be followed with radio 

telemetry. Habitat preferences will be determined for hawks nesting 

in either vineyard or non-vineyard areas. This aspect of the study is 

individual-based. 

4.) Home ranges of both groups will be compared for total area, the 

distance traveled per day, and the distance from nest to core areas 

of foraging activity. 
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C.) Key Uncertainties 

 

1.) Although it is assumed that the type of habitat offered in vineyards is 

not suitable for Swainson�s Hawks, no study has ever examined the 

use of vineyards by Swainson's Hawks. This study will test for 

Swaison�s Hawk foraging preferences among a variety of agricultural 

land uses, including viticulture. 

2.) Statements about habitat preferences based solely on telemetry data 

are not entirely robust. Tracking individuals only sheds light on those 

individuals, since they are the experimental units (Samuel and Fuller 

1996, Aebischer  et al. 1993). This study will be also use the point 

count method to determine habitat preference, thereby increasing 

independence and sample size. The point count method provides more 

data (Ralph, et al. 1993). 

3.) Exactly how a Swainson�s Hawk responds to having its nesting territory 

encroached upon by vineyards is not known. The telemetry study will 

allow several aspects of home range to be analyzed and compared for 

those individuals tracked.  

 

 D.) Relation to Adaptive Management 

 

Before any restoration action or education program can be proposed in 

relation to viticultural practices, the foraging habits of the Swainson�s Hawk must 

first be established. The proposed study is a research project. It addresses the 

problem of increasing vineyard acreage in the Central Valley and its presumed 

effects on the foraging success of Swainson�s Hawks. Our goals are two-fold: 

• To determine whether Swainson�s Hawks in the Central Valley include 

or exclude vineyards in their choice of foraging habitat. 

• To investigate the effects of vineyard landscapes on the home range of 

Swainson�s Hawks nesting in those areas. 
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 If the conceptual model holds, then the density of Swainson�s Hawks in a 

large area will be partially correlated with suitable habitat and available foraging 

areas. This will include crops and habitats that maximize the accessibility of 

microtine prey to the hawks. Thus, a balance between prey abundance and 

amount of plant cover may be demonstrated. If the study shows conclusively that 

vineyards constitute poor foraging habitat and that large areas of this crop are 

causing a decline in local Swainson�s Hawk density, then action can be taken to 

mitigate this effect. Educating local farmers and offering incentives to mix 

suitable crops in areas where there are vineyards is one of several actions that 

may be taken. Also, we may be able to ascertain if certain viticultural practices 

might increase the suitability of some types of vineyard plantings to foraging 

Swainson's Hawks. For example, the practice of planting manure crops between 

rows of grapes may increase the prey base for these hawks.  

 

III.)  Approach 

  

Nest Searches: 

Historical numbers and locations of nesting territories in northern San 

Joaquin county from the years 1986-87 & 1994 (historical data in Estep 1989, 

SWTAC & DFG unpublished records) will be compared to those numbers 

ascertained from the 2002-04 breeding seasons. During March & April of the 

latter years, exhaustive nest searches will be conducted in a large area of 

vineyards bordered by Dry Creek to the north, Eight Mile Road to the south, 

Highway 99 to the east, and Interstate 5 to the west. The methodology developed 

by the Swainson�s Hawk Technical Advisory Committee will be used (SWTAC 

2000). These nesting territories will be compared with records of nesting 

territories from 1986-87 and 1994 to see if the increase in vineyard production in 

this study area has affected nesting density. 
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Point counts:  

Two 130-square km study areas will be established for point count 

surveys; one between North Stockton and Dry Creek, the other east of South 

Stockton and north of Tracy. Thirty points will be chosen in each of these study 

areas by the stratified random method (Cochran 1977), so that land uses 

representing the greatest proportion of total area are included. Since the area 

surveyed from each point may include more than one land use, location of points 

will be stratified in such a way that all land uses are equally represented. After 

point locations are established they will be flagged, and GPS coordinates will be 

taken. Ten-minute point counts surveys will be conducted, recording all 

Swainson�s Hawks within a circle of 300-m radius, the land use they occupy, time 

spent in each land use, and behavior (non-foraging or foraging). Foraging will be 

considered to be behaviors such as kiting or coursing over a field, stooping, prey 

capture or standing on the ground . Any crop practices, such as irrigation, 

cultivation or harvesting will be recorded for all areas within the survey area. 

Also, once a month, a randomly chosen representative sample of each crop type 

from the survey areas will be measured for plant height and estimated % plant 

cover. Permission to enter property will be acquired from landowners before 

executing this task. 

Point counts will be conducted once per week, 25 weeks per season (mid-

March to mid-September), for two seasons. The land uses will include vineyards, 

orchards, grain, corn, tomatoes, alfalfa, irrigated pasture, fallow cropland, non-

crop fields, and other row crops. Survey schedules will be staggered so that bias 

is not introduced due to point locations being regularly surveyed the same time of 

day. 

 

Radio Telemetry:  

Beginning in early June, when the hawks have finished mating and have 

begun incubating eggs, 12 adult male Swainson�s Hawks (total for two seasons) 

will be trapped using the dho-gaza technique that includes a mist net and live 

Great-Horned Owl as a lure (Estep 1989). Each hawk will be fitted with a tail-
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mounted radio transmitter and released. Only adult males will be tracked to avoid 

problems associated with sex-biased, differential habitat use (Aebischer, et al. 

1993). A total of 12 individuals will be tracked during the breeding seasons of 

2002 and  2003, divided into two groups of three each. The two groups of six 

hawks each will be divided into the following groups based on landscape types: 

1.) Experimental Group: Nesting territories within or adjacent to a large 

expanse of vineyard agriculture located in North San Joaquin county, 

between Eight Mile Rd. to the south, Dry Creek to the north, Highway 

99 to the east, and Interstate 5 to the west.  

2.) Control Group: Nesting territories in non-vineyards areas that reflect a 

variety of other land uses, including rangeland. These areas are 

located southwest of Stockton and northeast of Galt. 

A total of twelve hawks will be fitted with transmitters over two study 

seasons, early June until mid-September. Radio receivers and 3 element Yagi 

antennae will be used to track the hawks. Two teams of two persons each will be 

responsible for tracking three hawks each season. A team will track each hawk 

for eight hours per day, once per week throughout the season. That sums to an 

approximate total of 105�120 hours of tracking per hawk. Hawk locations will be 

determined both visually and by triangulation (Samuel & Fuller 1996). 

Triangulation will be done, using compasses to get bearings on each hawk, and 

GPS units to record location points from which bearings are taken. Two-way 

radio contact will be provided for each team member.  

Since both home range and habitat use will be determined, locations will 

be recorded at five-minute intervals (Estep, personal commun.). However, of all 

those locations, points at thirty-minute intervals will be used to calculate home 

range, to avoid autocorrelation (Swihart & Slade 1985, Babcock 1995). Data on  

hawk behavior and cropping practices will be recorded as well, using the same  

format as the point counts.  
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Quality Assurance:  

Standardized data sheets will be used for all data acquisition. Personnel 

will spend preliminary time in the field to identify Swainson�s Hawks and learn 

hawk foraging behavior. Identification of hawk behaviors is derived from Sibley 

(2000). Binoculars used will be of the same brand and power. For point counts, 

all distances determined by pacing will be calibrated with true distance for each 

team member. All compasses used to measure bearings will be of the same type 

and brand. Prior to the arrival of Swainson's Hawks from their wintering areas in 

central and south America, all team members will practice taking bearings in the 

field to standardize measurements. Teams will practice with the radio telemetry 

equipment to streamline triangulation methods. Teams will practice in all study 

areas to identify interference problems from radio towers, etc. 

During the field season, the telemetry teams will regularly meet to fine-

tune data gathering and trouble-shoot discrepancies or differences in data 

acquisition that might cause bias. Team tracking schedules will be staggered 

throughout the season to preclude observer bias (Martin & Bateson 1993). 

 

Statistical testing: 

For the habitat use data, the methods used by Estep (1989) in his study 

will be followed. Specifically, for habitat use data, habitat will be ranked by 

preference (Johnson 1980). Two null hypotheses will be tested: 

1.) �All habitats are equally preferred.� This will be tested using Hotelling�s 

T statistic (Anderson 1958). 

3.) �Selection of habitat type �I � equals that of habitat type �j�.� This will be  

tested using the Waller-Duncan multiple comparisons method (Waller and 

Duncan 1969). 

These can be used for both the telemetry data and the point count data. 

Parameters such as distance traveled per day and home range area can be 

compared between groups by a simple ANOVA or Mann-Whitney test. Simple 

regression analysis will determine if there is a correlation exists between 

increasing vineyard acreage and changes in local Swainson�s Hawk abundance.  
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Differences in means will be tested by student�s t test. 

 

IV.) Feasibility 

 

 The approach to the proposed study is feasible for several reasons. 

Having two teams of workers to complete the tasks involved will assure that a 

sufficient amount of data is gathered in the field. The amount of work will be 

spread out over four people, so mistakes caused by fatigue are less likely. The 

task of tracking 12 nesting Swainson�s Hawks in the Central Valley can be 

completed in two six-month breeding seasons.  

 Requirements concerning handling of threatened species will be 

addressed by approved biologists from the Swainson�s Hawk Technical Advisory 

Committee (SHTAC). Members of this committee are permitted to trap and 

handle Swainson's Hawks by a Memorandum of Understanding between state 

and federal agencies as well as federal banding permits. Members of the SHTAC 

have agreed to perform the actual trapping and handling of Swainson�s Hawks. 

 

V.) Performance Measures 

 

Activities 

1.) A timetable for purchasing equipment and hiring the workers will be 

followed each year, before the season begins. All equipment will be 

tested and practiced with before it is used in the field. 

2.) Twice during each field season, the teams will come together to 

compare identification and method skills and assure that no deviations 

are occurring. Each team member will keep the project leader  

apprised of any problems encountered during the season. 
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Outputs 

1.) All data for the first season will be evaluated statistically to verify that 

the chosen analysis methods are appropriate. Once the data are 

analyzed, hypotheses will be tested and compared with expected 

outcomes. If necessary, aspects of data acquisition and study design 

will be altered to increase the power of statistical tests.  

2.) Twice during each season, the data gathered will be evaluated and 

compared to expectations to ensure that work schedules are 

sufficiently planned and maintained. 

 

Outcomes 

 1.) All research and results will be complied into a thesis to fulfill the 

requirements for the Master's Degree at California State University 

Sacramento. The thesis will be reviewed by a committee of five 

university professors and researchers.  

 2.) In addition to the Master's thesis, results will be compiled and 

published in one or more peer-reviewed scientific journals. 

 3.) Information relating to viticulture practices and Swainson's Hawk 

habitat use will be disseminated to local and regional wildlife agencies, 

land management agencies, planning commissions, non-governmental 

agencies and farm bureaus. Special emphasis will be placed on 

incorporating results into the joint-venture planning process for the 

Central Valley.  

 4.) This study will provide individuals with information seeking to 

achieve an optimum balance between vineyard practices and wildlife 

habitat improvement. Land management agencies, planning 

commissions and other parties will benefit from his information.  
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VI.) Data Handling/Storage 

  

Point count data will be stored in an Access database. Shapefiles created 

by GPS coordinates for nest search and telemetry data will be stored in 

appropriate software (e.g. Global Pathfinder). National Geographics Map of 

California CD-ROM will be used to create maps of study locations. DWR online 

land use maps (Internet) will be used for researching land uses in the past. Two 

copies of field data will be stored in two separate locations, and all computer-

stored data will be backed up. 

  
VII.) Expected Products 

  

This project is part of a Master�s thesis to be completed by Craig 

Swolgaard, and as such, will be evaluated by a committee of university 

professors and scientists. Products of the study will include a written thesis, oral 

presentations at educational and research institutions, publications in peer-

reviewed journals, and presentations at professional conferences as well as local 

and regional government agencies and non-governmental organizations. The 

data will further assist the Swainson's Hawk technical Advisory Committee in 

predicting long-term population viability of this threatened species of hawk in the 

Central Valley. 
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VIII.) Work Schedule 

 

Assuming that funding begins on June 1, 2002, the following tasks will be 

completed during the indicated dates.   

 

Task                 Dates 

   2002  2003  2004 

1.) Project Management  6/1-12/31 1/1-12/31 1/1-5/31 

2.) Point Counts   6/1-9/30 3/1-9/30 3/1-5/31  

3.) Nest Searches   6/1-9/30 3/1-9/30 3/1-5/31 

4.) Telemetry    6/1-9/30 3/1-9/30 3/1-5/31 

              

 The tasks deemed inseparable from the project would be point count, nest 

searches, travel, and project management. If the telemetry portion of the study 

was not funded, the point count & nest search designs would be altered and the 

effort would be increased. 

      

IX.) Applicability to CALFED ERP 
 

• Multi-regional Priorities: This study will satisfy many of the components 

of priorities MR-2 (Wildlife-Friendly Agriculture) and MR-6 (At-Risk 

Species). Specifically, adding o the knowledge of the Swainson�s Hawk 

habitat use in agricultural areas will help develop plans to enhance 

wildlife-friendly agricultural practices in the Valley on a multi-regional 

basis. In addition, an understanding of the habitat requirements of this 

threatened species will aid in maintaining viable densities of the 

Swainson's Hawk throughout its range in the Central Valley. 

• Delta and Eastside Tributaries Priorities: The proposed study will also 

satisfy some of the components of priorities DR-3 (Wildlife Friendly 

Agriculture) and DR-4 (At-Risk Species). In this case, the knowledge 



 16 

gained from understanding Swainson�s Hawk habitat interactions will 

help guide incentive programs for the farmers.  

• ERP Strategic Goals: By documenting any changes in Swainson�s 

Hawk abundance and establishing their habitat preferences, Strategic 

Goals 1 and 4 will be met for that species. This study focuses on the 

population health of Swainson�s Hawks in relation to a stressor 

(increasing vineyard acreage). By determining suitable and unsuitable  

foraging habitat, efforts to protect habitat will be enhanced. 

• CALFED Science Program: Results from this study will improve efforts 

for developing a habitat suitability model for the Swainson�s Hawk. 

• CVPIA Goals: The study will help fulfill the goal of the Habitat 

Restoration Program, that is, to improve populations of a state 

threatened species. It is important to identify any agricultural activities 

that might effect viability of Swainson�s Hawk populations. 
 

X.) Relationship to Other CALFED Projects 

 

At the time of writing this proposal, the author is not privy to any other  

projects involving either assessment of the Swainson�s Hawk or a program to 

encourage wildlife friendly agriculture. Being a research project, it is hoped that 

this study will enhance such programs or enable them to get under way. 

 

XI.) Requests for Next-Phase Funding/ Previous Recipients of CALFED 
or CVPIA Funding 

 

The proposal does not apply to either of these sections. 
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XII.) System-Wide Ecosystem Benefits 

 

Being a research project, any system-wide benefits would be dependent  

on programs that could result from it. Potentially, it could have a favorable effect 

of Swainson�s Hawk abundance by preventing the further spread of large 

monocultures of vineyards in the Central Valley, and developing plans that would 

enhance the distribution of favorable foraging habitat. 

 

XIII.) Land Acquisition 
 

The proposed study does not include a land acquisition component. 

 

XIV.) Qualifications 

 

Douglas A. Bell received a Bachelor's degree in Zoology from Humboldt 

State University, a Master�s degree in Biology from the University of Muenster, 

Germany, and a Ph.D. in Zoology from the University of California at Berkeley. 

He performed seven years of field and laboratory based postdoctoral work in 

avian biology at the California Academy of Sciences, and thereafter worked as 

Senior Biologist for the San Francisco Bay Bird Observatory. He is a Research 

Associate of the Santa Cruz Predatory Bird Research Group.  He has published 

numerous articles on the population dynamics and genetics of raptors and other 

species of birds. He is currently an Assistant Professor of Biology at California 

State University, Sacramento.  

Craig Swolgaard received a B.S. degree in Plant Science from U.C. Davis. 

He worked for as an assistant fieldman for a fertilizer company in the 

Sacramento Valley from 1979-1983. Presently, he is finishing graduate classes in 

Biological Conservation at California State University, Sacramento.  
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XV.) Local Involvement 
 

The counties of Sacramento and San Joaquin will both be contacted and   

apprised of the upcoming study. Consumnes River Preserve has been informed 

of the study and permission to work on the Preserve is being pursued. All 

relevant landowners in the study areas will be contacted and informed of the 

study. Permission will be asked for entering their property for the purpose of plant 

measurements of crop types. Members of the Swainson's Hawk Technical 

Advisory Committee will participate in the capture and handling hawks for the 

purpose of radio-transmitter attachment. Participation in the study by 

undergraduate and graduate students from California State University 

Sacramento as well as members of the local community will be encouraged.  

 

XVI.) Compliance with Standard Terms 

 

As grantee, the CSUS Foundation will comply with the standard terms and  

conditions as set forth in Attachments D & E of the 2002 Proposal Solicitation 

Package. 
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Figure 1  Land Use Trends 1987-97 in San Joaquin and  
                Sacramento Counties (Ag. Census of Calif. 1997) 
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Figure 2  Recent Growth in Vineyard Acreage; 
                Northern San Joaquin County 
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Figure 3  Swainson�s Hawk Distribution in California (Bloom 1980) 
 
� Shaded areas are past distribution 
� Dark areas are present distribution (as of 1980) 
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Figure 4: Point Count Study Plots 
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Figure 5: Telemetry Study Plots 
 

• Flags represent populations from which hawks will be tracked for the 
study 
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Figure 6  Janes� Foraging Model (Janes 1985) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               From Habitat Selection in Birds, M.L.Cody, ed. 
 
A = 0.785 (k*H/ d*h (1-m))2 / ρρρρ 
 
 
A is effective foraging area                   h is plant height 
k is a proportionality constant              m is height of prey 

H is vertical distance of hawk                ρρρρ is plant density 
d is plant diameter 
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