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Project Hypothesis  

Hypothesis 1: Avian predators, Western Gulls in particular, are having significant impacts on juvenile salmonid populations 

along the central California coast. 

 

Hypothesis 2: Exclusion efforts can reduce predator impact and increase 

 

Project Goals and Objectives  

The overall objective of this study is to identify and characterize the impacts of avian predators on salmonid smolts in two 

central California watersheds.  

 

Briefly describe project methodology  

The methods used for this study include 1) visual observations and radio

movement patterns around coastal watersheds, 2) continued PIT (Passive Integrated Transponder) tagging of salmonids within 

the watersheds to determine population estimates, movement and behavior, 3) scans of bird nest and roost locations for 

egested PIT tags to determine minimum predation rates on salmonids, 4) the installation and monitoring of bird exclusion 

devices to reduce the impact of avian predation and evaluate management solutions, and 5) collect blood and feather samples 

from avian predators and potential prey to measure stable isotope signatures so we can evaluate trophic placement and 

feeding location.  

 

Describe progress and accomplishments toward meeting 

Throughout the last three years of this project, we have made significant progress towards our goals of monitoring both avian

and salmonid populations in Scott Creek. Over half of the objectives outlin

included in the final draft of Danielle Frechette's Masters Thesis in December 2010. 

movement and behavior and how gull presence 

minimum predation rates based on PIT tag recapture on Ano Nuevo Island. In addition to her thesis, Ms. Frechette monitored 

freshwater avian predators and is currently preparing these results for publication. 

 

Avian predators, Western Gulls in particular, are having significant impacts on juvenile salmonid populations 

Exclusion efforts can reduce predator impact and increase juvenile salmonid survival. 

The overall objective of this study is to identify and characterize the impacts of avian predators on salmonid smolts in two 

he methods used for this study include 1) visual observations and radio-telemetry to identify key avian predators and their 

movement patterns around coastal watersheds, 2) continued PIT (Passive Integrated Transponder) tagging of salmonids within 

sheds to determine population estimates, movement and behavior, 3) scans of bird nest and roost locations for 

egested PIT tags to determine minimum predation rates on salmonids, 4) the installation and monitoring of bird exclusion 

act of avian predation and evaluate management solutions, and 5) collect blood and feather samples 

from avian predators and potential prey to measure stable isotope signatures so we can evaluate trophic placement and 

nd accomplishments toward meeting goals and objectives 

Throughout the last three years of this project, we have made significant progress towards our goals of monitoring both avian

Over half of the objectives outlined in the grant proposal were completed and were 

Danielle Frechette's Masters Thesis in December 2010. In Ms. Frechette's thesis, she 1) tracked gull 

movement and behavior and how gull presence overlaps with juvenile salmonids in study watersheds, and 2) calculated 

minimum predation rates based on PIT tag recapture on Ano Nuevo Island. In addition to her thesis, Ms. Frechette monitored 

freshwater avian predators and is currently preparing these results for publication.  
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Ann-Marie Osterback's Masters Thesis is in progress and is currently in the data analysis and writing stage. The chapters in Ms. 

Osterback's thesis include 1) using stable isotopes analysis to determine the reliance of gulls on anthropogenic sources, 2) a 

gull PIT-tag excretion rate experiment to refine juvenile salmonid predation rates by Western gulls, and 3) an analysis of 

juvenile salmonid characteristics, movement and migration patterns that result in increased vulnerability to predation.  

Following are more detailed descriptions of the work accomplished to date. 

Quantifying and tracking avian predators (gulls):   

For the first part of her research, Ms. Frechette conducted observations at the mouths of Scott and Waddell Creeks in an 

attempt to observe and quantify predation events by gulls during January through March. During May of 2008 and February 

and May of 2009, Western and California Gulls (n = 159) were captured at the mouths of Scott and Waddell Creek. All birds 

were sampled for blood and feathers for stable isotopic signatures and six Western Gull adults were brought to Long Marine 

Lab to measure resting metabolic rate (RMR) to determine energy requirements of Western Gulls.  Each bird was in the 

metabolic chamber with open flow respirometry for approximately 90-120 minutes and then released later in the day at the 

capture site.  

 

Western Gulls (n = 34 in 2008 n = 39 in 2009) were tagged with VHF transmitters. Active tracking of radio-tagged birds was 

conducted once per week (May to September in 2008; March to October in 2009) to locate foraging and roosting sites along a 

stretch of coastline ranging from Gazos Creek in the north to Aptos Creek in the south.  In order to examine movements of the 

radio-tagged birds between our primary study watersheds as well as the time spent at each location, automatic listening 

stations were installed at Scott Creek, Waddell Creek, and Año Nuevo Point to continuously record presence of radio-tagged 

birds.  Aerial surveys were conducted during September 2008 and June and September 2009 to increase our coverage of 

potential roosting sites and foraging locations used by tagged Western Gulls.   

 

Estimating gull predation rates using a Mark-Recapture Model: 

The second part of Ms. Frechette’s thesis focuses on quantifying minimum predation rates of gulls consuming juvenile 

salmonids.  During all three years of this study, we scanned a major breeding colony for seabirds (Año Nuevo Island) in its 

entirety for egested PIT tags to quantify minimum predation rates.  To date we have recovered 315 PIT tags from Año Nuevo 

Island during 18 surveys (Oct 2006; January and September 2007; September, October, November and December 2008; April, 

May, and November 2009; March, April, September, November and December 2010, and January, February and March 2011).  

In addition to Año Nuevo Island, 12 PIT tags deployed in salmonids in Scott Creek were also recovered on Brooks Island, a 

Caspian tern breeding colony in San Francisco Bay and 1 tag was recovered on Southeast Farallon Island, another nearby 

seabird breeding colony.   

 

During Spring 2009, approximately 6,000 salmonids were tagged with PIT tags in Scott and Waddell Creeks, and a portion of 

these tags were recovered on Año Nuevo Island, confirming predation events have occurred since the beginning of this project. 

In addition, one of the tags on Año Nuevo Island is believed to be from a steelhead tagged by the California Department of 

Water Resources in the Sacramento River (pending final confirmation).  PIT-tagging juvenile salmonids in addition to repeated 

scans of Año Nuevo Island allowed for development of a Mark-Recapture model to estimate the true number of tags 

deposited on the island, and how predation rates may vary between seasons and years. 

 

Quantifying and tracking avian predators (freshwater species): 

Ongoing research includes surveys in the upper Scott Creek watershed to identify and quantify piscivorous birds in upstream 

juvenile habitat.  Surveys included the adjoining estuary and were conducted every 7 to 14 days from November 2008 through 

December 2010.  In conjunction with these surveys, one Belted Kingfisher and one common merganser were captured in the 

Scott Creek watershed in March 2009 and equipped with a VHF transmitter.  Both birds were actively tracked until tags were 

shed. Additionally, eight Common Mergansers and one Double-crested were opportunistically collected dead in the Scott 

Creek watershed. Stomach contents were collected from each bird and analyzed by Alina Langford, an undergraduate at UC 

Santa Cruz, as part of an honor’s thesis. More details regarding this portion of our research are described in the “Project 

Modifications” section below.  

 

Stable isotope analysis to determine gull diet: 

For one of Ms. Osterback’s thesis chapters, she conducted a stable isotope analysis using feather and blood samples taken 

from all captured Western gulls that were tagged with VHF transmitters.  Isotope signatures from these gulls will be compared 

to the isotope signatures of historical gull samples to determine how gull diet and their reliance on anthropogenic sources has 

changed over the past 100 years.  More details on this work are provided in the “Project Modifications” section below. 
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Gull PIT-tag excretion rate experiment: 

The next portion of Ms. Osterback’s research includes 1) using a new experimental technique to better quantify Western gull 

predation rates and 2) analyzing the characteristics of eaten salmonids to determine what qualities make a salmonid more 

vulnerable to predation.  The experiment to refine predation rates is described in more detail in the “Project Modifications” 

section below.  Comparisons of characteristics between salmonids that were eaten by gulls (i.e., their PIT tag was recovered on 

Año Nuevo Island) to salmonids that were not detected on Año Nuevo Island suggest Western gulls do not select salmonids as 

prey based on size or other physical characteristics. 

 

Exclusion Experiment and characteristics that increase susceptibility vulnerability to predation: 

The final portion of this research was intended to experimentally exclude gulls from eating salmonids at creek mouths and 

calculate the positive influence exclusions have on juvenile salmonid survival.  However, the exclusion experiment was not 

successful, and instead we conducted a large scale experimental release of juvenile salmonids to research movement and 

migration and its relationship with an individual’s vulnerability to avian predation.  The successes and failures of the exclusion 

experiment are described in the following paragraph, whereas the experimental release is discussed in more detail in the 

“Project Modifications” section below. 

 

For the exclusion experiment (Hypothesis 2), intensive gull population counts were conducted at the mouths of Scott Creek 

and Waddell Creeks from March 28th through April 3rd 2009.  Western and California Gull counts were recorded every half 

hour from sunrise to sunset to assess seabird presence and population levels.  Simultaneously, another researcher constantly 

observed creek mouths for predation events during the same 14 hour time periods.  During these observations, 1,600 juvenile 

hatchery steelhead were released into Scott Creek.  Despite PIT tag antennae detections for over 25% of these fish migrating 

out through the mouth of Scott Creek, only one predation event was observed. The lack of predation observations forced 

reconsideration of how to assess the impact of predation on salmonids by gulls and resulted in modifications to the study, 

including the implementation of an experimental release (see following section “Project Modifications” for more details). 

 

PROJECT MODIFICATIONS:  

Following are brief descriptions of project modifications to specific aspects of our research. 

Quantifying and tracking avian predators (freshwater species): 

 

In addition to observing piscivorous avian predators at creek mouths, we conducted surveys in the Scott Creek watershed, from 

the mouth of the creek and into the upper watershed.  We conducted stream surveys from November 2008 to December 2010 

to observe avian freshwater predators throughout the riparian corridor of Scott Creek.  These surveys resulted in observations 

of increased bird activity in the stream corridor during periods of increased fish availability in the estuary habitat. Consumption 

of salmonids of a variety of size classes was confirmed through diet analysis from merganser and cormorant stomach contents, 

and encouraged us to maintain an emphasis on avian predators and include avian freshwater predator research throughout 

Scott Creek.  

 

Stable isotope analysis to determine gull diet: 

Feather and blood stable isotope samples from Western gulls tagged with VHF transmitters suggest potential prey items for 

local gulls in 2008 and 2009.  However, our interest in gull diet spans a much longer timeframe.  One specific goal of this 

research is to investigate how gull diet has changed with human population growth, and how gull reliance on anthropogenic 

food sources has increased with time.  Recent access to University of California Berkeley’s Museum of Vertebrate Zoology 

allowed us to sample feathers for isotope analysis from almost 100 Western gulls from our study area, with some samples 

dating back to the late 1800’s.  Comparison between the isotopic signatures of feathers from our 2008-2009 Western gulls and 

historical gull feathers suggested shifts in gull diet over the past 100 years, suggesting anthropogenic food sources may be 

subsidizing gull diet.  Continued isotope analyses will finalize and quantify these results. 

 

Gull PIT-tag excretion rate experiment: 

In order to refine our estimates of Western gull predation on juvenile salmonids, we developed a new experiment in Spring 

2010.  This experiment was designed to feed a known number of tags to a known number of gulls and subsequent detections 

of these experimental tags on Año Nuevo Island will refine our estimates of tag excretion rates onto the island.  We fed PIT 

tags to 1,680 adult Western gulls at six creek mouths spanning from Aptos Creek to the south and Gazos Creek to the north.  

PIT tags were fed to gulls by inserting tags into miniature hot dogs over a span of a few hours at one river mouth and tossing 
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them to gulls.  PIT tagged hot dogs were scanned for their unique identification before tossed to a gull, and the species 

(Western gull, California gull, or Glaucous-winged gull) and age class (juvenile or adult) of each gull that ate each specific tag 

was recorded.  In addition to hot dogs, we fed PIT-tagged fish (Icelandic capelin) to gulls in the northern watersheds for a 

paired design to test whether tag deposition rates on Año Nuevo Island are comparable between hot dogs and fish.  To date 

we have recovered 62 of these experimental tags on Año Nuevo Island and these recaptures provide the data necessary to 

calculate PIT tag excretion rates by gulls and estimate overall gull consumption of juvenile salmon in these watersheds. 

 

Exclusion Experiment and characteristics that increase susceptibility vulnerability to predation: 

As mentioned in the “Progress and Accomplishments” section above, the exclusion experiment to reduce predator impact 

(Hypothesis 2) was reconsidered when we observed only one predation event during a release of 1,600 hatchery steelhead.  

We took the opportunity to redirect the experiment with an experimental release to ask how prey density affects susceptibility 

to predation and how movement and migration patterns may be governed by an individual’s susceptibility to predation.  To 

answer these questions, during April 2009 we PIT tagged 2,000 additional hatchery steelhead and released them in different 

sized batches (ranging from 30 to 1,200 steelhead) to determine how predation rates varied with prey density and how 

migration and movement varied with an individual’s characteristics.  Predation rates were quantified by detecting PIT tags from 

steelhead tagged during this experiment on Año Nuevo Island and juvenile salmonid migration and movement was monitored 

by PIT tag antennae arrays throughout the watershed that informed movement and survival of individuals within the watershed. 

We also conducted electrofishing surveys at seven locations downstream of the release site in September 2009 to refine the 

estimated number of steelhead that did not migrate to the ocean. 

The results of both Ms. Frechette’s and Ms. Osterback’s theses address both avian predator and juvenile salmonid movement 

and behavior, and also provide the first estimate of gull predation in central California coastal watersheds.  Ms. Frechette’s 

completed thesis chapters are currently being prepared for publication in peer-reviewed scientific journals.  Ms. Osterback’s 

results are currently being analyzed and prepared for her thesis in publication format to easily facilitate subsequent publication 

submissions. 

 

PROJECT OUTCOMES 

Quantifying and tracking avian predators:  

Data from 2008 through 2010 resulted in interesting findings regarding movements of avian predators and predation events 

on salmonids in Scott Creek.  Radio-tagged Western Gulls from Scott and Waddell Creeks in 2008 and 2009 demonstrated that 

gulls move freely between local watersheds along the California coast, utilize coastal islands for breeding and roosting areas, 

and can travel as far south as Monterey and as far north as Half Moon Bay.  Additionally, gulls that use Año Nuevo Island travel 

to landfills in Santa Cruz and Monterey Counties to forage. Although only one incidence of predation was observed during 

2009, visual observations of predation during release of hatchery steelhead during 2008 confirmed that Western Gulls may 

have a significant predatory impact on the steelhead population.  In addition, recovery of new PIT tags on Año Nuevo Island, a 

seabird breeding colony, indicated that seabird predation on salmonids has continued to impact steelhead populations 

throughout 2008 and 2009. Based on the time elapsed between the last date fish were handled alive and the first date they 

were detected on Año Nuevo Island, we determined that predation occurs either immediately before or after entering the 

ocean. 

 

In addition to predation by Western Gulls, data from 2008 has shown other species may have a significant impact on the 

salmonid population.  In particular, capture of freshwater avian predators throughout the watershed (mergansers, kingfishers, 

cormorants, etc) resulted in birds with PIT tags in their stomachs indicating avian predators other than gulls may also have a 

large impact on the steelhead population.  Salmonid predation by pied-billed grebes also has been confirmed by visual 

observation and recoveries of PIT tags in captured birds.  Some of the most interesting predation data collected during 2008 

and 2009 was the recovery of Scott Creek PIT tags on Southeast Farallon Island and Brooks Island in San Francisco Bay.  

Recovery of tags on Brooks Island, a Caspian tern breeding colony, confirms predation by Caspian terns, but also expands the 

scale of our project to take into account that PIT tag deposition could occur up to 60 miles from Scott Creek.   

 

Estimating gull predation rates: 

From 2002 to 2010, the recovery of PIT tags on Año Nuevo Island accounted for an average of 0.84% of the tagged juvenile 

salmonid population in all watersheds combined. The Mark-Recapture model developed for Año Nuevo Island suggests our 

detections of tags on the island represent ~68% of the total tags estimated by the model.  This model allowed for increased 

accuracy and confidence of how many tags were found on Año Nuevo Island, which we termed our recapture rate.   
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The experiment conducted in spring 2010 to calculate PIT tag excretion rates by gulls onto Año Nuevo Island has refined our 

estimates of Western gull predation on juvenile salmonids.  By combining the recapture rate estimated by the Mark-Recapture 

model with the excretion rates estimated by the gull-feeding experiment, we can determine overall consumption rates of 

salmonids by gulls. The preliminary estimates from these experiments suggest Western Gulls consume approximately 20% of 

juvenile salmonids. These data reveal a previously overlooked source of mortality for threatened and endangered steelhead 

and coho salmon, and suggest subsidized predators are contributing to salmonid declines. 

 

Characteristics that increase susceptibility to predation: 

The recovery of PIT tags on Año Nuevo Island continues to provide insight into what characteristics of fish are susceptible to 

predation.  Surprisingly, a larger percentage of wild fish than hatchery fish have been recovered on Año Nuevo Island.  These 

data indicate that wild salmonids may be impacted disproportionately by avian predation and may have severe consequences 

to their threatened and endangered populations. Additionally, greater than 50% of tags from steelhead on Año Nuevo Island 

were from fish that were confirmed to have spent time rearing in estuarine habitat in Scott Creek. Fish which reared in the 

estuary make up ~85% of returning adult steelhead to this watershed, indicating that Western Gulls breeding on ANI are 

disproportionately consuming the fish that have the greatest effects on population persistence in coastal watersheds in central 

California.  

 

The experimental release in April 2009 resulted in a new understanding of steelhead migration dynamics.  Although steelhead 

were released in batches of 30 fish to 1,200 fish, subsequent electrofishing at the release location revealed that regardless of 

batch size, the smallest fish (<150mm Fork Length) did not migrate downstream, while most steelhead larger than 150mm 

migrated to the ocean within a week.  This suggests there has been evolution in the relationship of size and the decision to 

migrate out of the system.  This also compliments work done by a colleague, Morgan Bond, whose research found that 

steelhead in the Scott Creek system had much higher survival rates if they attained 150 mm in length before entering the 

ocean. 

 

IMPACTS OF PROJECT:  

The two salmonids in Scott Creek, steelhead and coho salmon, are listed under the Endangered Species Act as threatened and 

endangered, respectively.  These populations continue to decline and our project is aimed at identifying significant sources of 

mortality for these species in order to aid in their recovery.  The conservation of these species is especially critical given their 

social, ecological, and economic importance.  The results have identified two distinct predator strategies to date. The first 

includes small local populations of stream birds that are likely dependant upon stable fish populations for reproduction and 

survival. The second consists of larger populations of seabirds that are more transient, and whose populations are subsidized 

through other natural and anthropogenic sources (i.e dumps and agricultural fields).  Although salmonids may not represent a 

significant portion of their diet, the shear numbers of seabirds potentially have a large impact on salmonid populations 

through occasional salmonid predation. The experimental release in 2009 has shown smaller fish are less likely to migrate to 

the ocean and future detections of these fish on Año Nuevo Island and/or their differential survival to adulthood (recaptured 

as adults in the future) will inform how different sized hatchery releases may affect survival.  These data will inform hatchery 

management practices to minimize avian predator impacts and potentially increase juvenile salmonid survival in other 

California watersheds along the central coast. 

 

BENEFITS, COMMERCIALIZATION, AND APPLICATION OF PROJECT RESULTS:  

There are no specific commercial benefits of our research at this time, except that it shows how a commercially important 

species is impacted by avian predators. However, it may be possible to develop and implement mitigation measures based on 

how we observed smolt movement patterns and when they were consumed by birds. For example, bird-scaring devices could 

be tested at strategic locations and times when smolts emigrate through creek mouths. This information would not have been 

discovered without the results we obtained in this project. Our project also uncovered additional information about the life 

history of both prey (smolts) and predators, which is vital for the creation of effective management plans.  

 

ECONOMIC BENEFITS generated by discovery 

Salmonids are a major contributor to the commercial and recreational fishing industries and the recovery of these species in 

tandem with sustainable fishing practices can result in increased stability of these fisheries. The Chinook salmon fishing 

industry was severely affected in 2008 and 2009, when poor recruitment of salmon resulted in a closed fishery throughout the 

state of California. This closure not only affected fishermen, but also the areas throughout California that depend on fishing 

tourism for their livelihood (restaurants, shops, hotels, etc). The results of our work with steelhead and coho salmon will 
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suggest mitigation measures to reduce the impact of avian predation, increase salmonid survival, and ultimately lead to a more 

stable salmon fishery in California.  

 

Issue-based forecast capabilities  

The recovery of PIT tags on Ano Nuevo Island in conjunction with the PIT tag excretion rates by gulls will quantify the 

minimum impact the Western Gull population has on the survival of steelhead and coho salmon in Scott Creek. The data that 

we gather will help inform models that should improve forecasting of salmon returns, relating bird abundances to juvenile 

salmon survival. Additionally, the data from this experiment can be used to determine how hatchery release timing or the size 

of released hatchery fish affects the wild salmonid population. All these data can be combined into recommendations for 

mitigation measures and how those mitigations may be adjusted depending on population fluctuations.  

 

Tools, technologies and information services developed  

Instream PIT tag antennas provide valuable data, however the efficiency of each antenna is easily affected by fluctuating 

stream environments. The maintenance required to keep each antennae functional during storm events has been a challenge 

and encouraged us to glean expertise of antennae design from the UC Santa Cruz engineering department. In February 2009 

we began collaboration with an undergraduate engineering student at UC Santa Cruz who has developed a new PIT tag 

antennae data logger for his class project. Our on-going collaboration with him has helped both the reliability of our data 

collection as well as reduced maintenance time.  

 

During 2008 we discovered a new method of tagging watershed birds.  By attaching PIT tags to the legs of freshwater avian 

predators in the watershed, PIT tag antennas have logged both the avian predator and the salmonids they have ingested when 

avian predators swam through the antennae.  These data have helped confirm avian predators and quantify their predation. 

Results from the experimental hatchery release in 2009 suggest predation of hatchery fish may be reduced if fish are released 

further downstream in the watershed and only once they attain a size greater than 150mm fork length.  This release strategy 

may enable hatchery salmonids to avoid additional areas in the watershed where avian predators congregate.  The results of 

this experiment may provide a new tool to decrease predation rates during hatchery releases. 
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Publications, Brochures, Fact Sheets 

Radio tracking of Western Gulls along the Central Calfiornia coast 

Frechette DM, AK Osterback, and SA Hayes  February 28, 2009 
 

Impacts of avian predation on juvenile salmonids in central California watersheds  

DM Frechette  

Moss Landing Marine Laboratories/San Jose State University  

MSc degree conferred December 2010 

http://escholarship.org/uc/item/8k68f12n 
 

Subsidized predators and imperiled prey: The impact of avian predators on salmonids 
AK Osterback 

University of California, Santa Cruz 

 

Publications, Brochures, Fact Sheets 

Program reports (annual/biennial, strategic plans, implementation plans) 

Annual Report  Ano Nuevo Natural Reserve System usage report and proposal 

DM Frechette , AK Osterback, SA Hayes 

December 2010 

 

Salmonid Restoration  Southern Coho Streams: Research and Recovery—Scott Creek Field Tour 

SA Hayes 

March 4
th
 2009  

 

Media Coverage 

Discovery News, online website 

August 4th, 2009 

Seagulls menace endangered salmon 

URL:   http://dsc.discovery.com/news/2009/08/04/seagulls-salmon.html 

 

Media Notes 

We were interviewed via phone by a science writer for the Discovery News online website. Our interview was published online 

on August 4th, 2009 and the article was entitled Seagulls menace endangered salmon. The article can still be accessed at the 

following URL: http://dsc.discovery.com/news/2009/08/04/seagulls-salmon.html  

 

Dissemination of Results 

Information about this project is described on Dr. Jonathan Moore's website, where prospective students, collaborators, and 

the general public can be informed about our project (http://bio.research.ucsc.edu/people/moore/Index.html).  It is also 

described in a similar manner on Dr. Scott Shaffer’s university website as well 

(http://www.biology.sjsu.edu/facultystaff/sshaffer/webpage/Research/Webpage_Shaffer_ResearchActivities.html).  After tagging 

birds in spring 2009, we posted signs in local birding locations about our project and created an email account to 

communicate with the public for incidental sightings of our tagged birds.  In 2008, we received two calls with sightings of our 

tagged birds and hope posted signs in the future will increase reports of incidental sightings.  This project is also pending 

upload onto the Tagging of Pacific Predators (TOPP) website, where the public can access information about our project and 

be updated on our findings and progress.  Recent media coverage from Discovery News interviewed us about our project, and 

the story has been on Discovery News’ website since August 4th, 2009 (see “Media Coverage” section for more detail). 

 

COOPERATING ORGANIZATIONS:  

Federal  

National Marine Fisheries Service Southwest Fisheries Science Center provided technical and financial assistance and has the 

major role in monitoring salmon populations. US Fish and Wildlife Service has provided logistical support for capturing birds.  

 

Regional  
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None.  

 

State  

California Department of Fish and Game and Año Nuevo State Park and Reserve have granted us access to their property and 

have provided logistical support to conduct research at Año Nuevo Island and Waddell Creek State Beach. The Monterey Bay 

Salmon and Trout Project provided salmon broodstock for our exclusion experiment and technical assistance for PIT tagging 

salmonids. 

Nongovernment  

Point Reyes Bird Observatory provided logistical support and facilitated our avian community research efforts on Año Nuevo 

Island. The California  

Academy of Sciences in San Francisco, California granted our group access to their avian museum collection to sample 

historical gull feathers for  

stable isotope analysis.  

 

International  

None.  

 

Industry  

Cal Poly Swanton Pacific Ranch and Big Creek Lumber Co have allowed us access to their property throughout the Scott Creek 

watershed.  

Additionally, Rancho del Oso operating company and the Briggs family have granted us access to their property throughout 

the Waddell Creek  

 

Academic  

University of California Santa Cruz, Moss Landing Marine Laboratories, San Jose State University, and Oregon State University 

are the main institutions connecting the avian predator and salmonid research for this project.  The University of California 

Berkeley provided our group access to their avian museum collection to sample historical gull feathers for stable isotope 

analysis. 
 

Sea Grant  

None 
 

Awards 

San Jose State University Outstanding Thesis Award 2010 

 

Keywords 

avian predation, endangered salmonids, steelhead, coho, radiotelemetry, stable isotopes, seabirds 

 

Patents 
None 
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