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Overview:  The Oregon Department of Fish and Wildlife formed the Avian Predation Program in 2010 in 

response to public concern over impacts of avian predation on juvenile salmonids along the Oregon Coast, 

particularly by Double-crested Cormorants (Phalacrocorax auritus; DCCO).  An Environmental Impact 

Statement (EIS) to manage the large DCCO colony located at the mouth of the Columbia River is currently 

in preparation by the U.S. Army Corps of Engineers.  Management strategies resulting from this EIS have the 

potential to cause increases in the coastal DCCO population and warrant further concern.  The following is a 

report of all program activities conducted during 2012. 

Section 1: Population Monitoring 

Aerial photographs of all known Double-crested Cormorant colonies were taken by the U.S. Fish and 

Wildlife Service in June.  These photographs were transferred to ODFW for analysis.  Aerial photographs 

were uploaded into ArcGIS and counted by the Avian Predation Coordinator. Most photographs were only 

counted one time, but the large colony on Bolon Island was counted twice.  Photographs of the Coos River 

colony were not transferred to ODFW, but were subsequently counted by Shawn Stephensen of the USFWS.  

The total estimate of Double-crested Cormorant breeding pairs for the Oregon Coast in 2012 is 1,260 (Table 

1). This count does not include the large colony located at the mouth of the Columbia River.  Photographs of 

16 colonies not reported in this table were analyzed and yielded counts of zero nests.   The number of 

breeding Double-crested Cormorants on the Oregon coast has declined since 2009, when 2,384 breeding 

pairs was reported (Adkins and Roby 2010). 

Colony Double-crested 
Cormorant Nests 

Notes 

Oswald West State Park 101  

Three Arch Rocks – Finley 12 Many eagles noted on these rocks during the breeding 
season 

Cape Lookout 12 Minimum estimate due to unclear photos 

Haystack Rock (Pacific City) 75  

Heceta Head 12 No photos of this site. Birds nested on mainland trees 
near caretaker’s house. Numbers reported by 
interpretive volunteers. Chicks observed but fledging 
status unknown. 

Siuslaw River Trees 4 Ground count collected 7/10 by L. Adrean. No 
nests in photos. 

Bolon Island 591  

Coos River 46 Photo count conducted by Shawn Stephensen, 
USFWS 

Hunters Island 65  

North Bend 150  

Qochyax Island 29  

Gregory Point Mainland 49  

Table Rock 24  

Gull Rock 17  

Redfish Rocks 3  

Sisters Rocks 47  

Mack Reef 17  

Whaleshead East 6  

Total 1,260  

Table 1. The number of Double-crested cormorant nests counted in aerial photos for 2012. 
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Section 2: Foraging Surveys 

In 2012, ODFW conducted road surveys in 8 estuaries with the goal of estimating the number of DCCOs 

using these estuaries as foraging grounds.  Counts of breeding colonies alone do not shed light on estuary use 

by cormorants due to the existence of a non-breeding population that may be substantial in size.  The non-

breeding population is composed of, at least in part, immature cormorants that may not develop fidelity to a 

particular colony until they become sexually mature at approximately age 3.  It is also uncertain what 

proportion of DCCOs breeding at offshore colonies fly into estuaries to forage. 

Point count locations were chosen along the perimeter of each estuary where cormorants foraging in the 

water could be viewed from roads.  Locations were chosen so that point count areas would not overlap.  The 

observer spent a minimum of five minutes at each location scanning the water with binoculars and recorded 

the number and activity of any cormorant detected.  Table 2 summarizes all the data collected for each 

estuary. Specific inter-estuary comparisons are difficult due to varying effort (number and time period of 

surveys), but this data sheds some light on which estuaries are important during the spring/summer breeding 

season and fall migration. 

Estuary Estuary 
Area (acres) 

Number 
of surveys 

DCCO 
Median 

DCCO 
Range 

Months 
Surveyed 

Month of 
High Count 

Nehalem 2,749 18 21 0 - 70 March - 
November 

October 

Tillamook 9,216 31 123 0 - 404 January - 
November 

June 

Netarts 2,743 24 2 0 – 228 January - 
October 

October 

Nestucca 1,176 16 11 2 – 83 April - 
October 

April 

Siletz 1,461 11 6 1 – 69 April - 
August 

May 

Yaquina 4,349 14 100 0 – 299 April - 
November 

October 

Alsea 2,516 14 17 0 - 226 April - 
November 

April 

Coquille 1,058 38 82 0-319 April - June April 

Table 2. Road survey data on foraging Double-crested Cormorants collected in 2012. 

 

Section 3: Hazing Projects 

The Avian Predation Coordinator works with local volunteer groups to conduct non-lethal harassment 

operations to disrupt foraging attempts by cormorants on juvenile salmonids. Volunteers are provided with 

some ODFW funds to offset expenses, but often conduct additional fundraising. Information on wild 

salmonid smolt outmigration as well as hatchery releases are considered when choosing time periods for 

hazing. Graphs for each estuary show the numbers of cormorants that were observed during road surveys 

conducted within the hazing time period. Analysis of hazing effectiveness has not yet been conducted. 
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 Nehalem Bay (annually since 2010):  Hazing was conducted from 4/11 – 5/18 by employees of 

the Port of Nehalem.  One boat was used for hazing.  The hazers reported that the project 

would benefit from the use of pyrotechnics and a second boat.  They did feel that they did a 

relatively good job of moving birds towards the mouth. 

 

 

 Tillamook Bay (annually since 2006): Hazing was conducted from 4/2– 5/31 by an 

independent contractor. One boat was used for hazing. The hazer felt that moving cormorants 

away from the narrow sloughs where the Trask and Wilson rivers meet the bay was successful, 

but hazing cormorants in a specific direction in the open bay was more difficult. 
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 Nestucca Bay (annually since 2011): Hazing was conducted from 4/2 – 4/30 by an 

independent contractor. One boat was used for hazing, along with a limited number of 

pyrotechnics to aid in hazing cormorants out of very shallow areas.  

 

 

 

 Coquille River (new in 2012): Hazing was conducted from 4/16 – 5/31 by an independent 

contractor. One boat was used for hazing. The hazer reported mixed success. In general it was 

possible to move birds downriver to the 101 bridge, but if they were chased further it would 

often result in movement of the cormorants back upriver. 
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 Alsea River (new in 2012): Hazing was conducted from 4/16 – 5/31 by members of the Alsea 

Sportsman’s Association.  Two volunteers used their personal boats for hazing.  They believe 

that they were more effective when both boats were on the water at the same time, one upriver 

and one downriver.  They communicated by cell phone to notify each other when birds were 

moving towards their respective river sections.  Pyrotechnics were also used to help haze 

cormorants that were foraging in shallow areas inaccessible to the boats.  The volunteers found 

these to be very effective at moving birds.  We did receive a complaint from a local business, so 

it was agreed that pyrotechnics were off limits in the area of that business (Chinook RV Park). 

The volunteers recommended that hazing begin and end 10 days earlier in 2013.  This will allow 

for the boats to be prepared before too many cormorants are already in the bay.   
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Section 4: Diet Studies 

A diet study was initiated in Tillamook Bay in 2012 to determine the level of predation by double-crested 

cormorants on juvenile salmonids.  A Scientific Collecting Permit was obtained from the U.S. Fish and 

Wildlife Service Migratory Bird Permit Office, allowing lethal collection of up to 50 double-crested 

cormorants in Tillamook Bay.  During the period of April 12 – May 17, a total 45 cormorants were lethally 

collected in two areas of the bay, yielding 41 stomach samples (4 stomachs were empty).  Of those samples, 

17 were collected in the lower section of the bay near the mouth, and 24 were collected in the upper section 

of the bay close to where juvenile salmonids would enter the bay from narrow river mouths.  Cormorant 

stomach contents were placed in Whirl-Paks and frozen.  Samples were transferred to the researchers in the 

Department of Fish and Wildlife at Oregon State University for analysis.  Dr. Dan Roby’s seabird lab used 

soft tissue and bones to identify the cormorant diet composition (Figure 1).  If intact salmonid soft tissue was 

found in a sample, a sample was reserved for genetic analysis by the NOAA Northwest Fisheries Science 

Center. A total of 19 samples were sent for genetic testing in 2012.  Genetics results identified the following 

salmonids: steelhead (Oncorhynchus mykiss), coho (O. kisutch), cutthroat trout (O. clarkii), and chum (O. keta; 

Table 3). The soft tissue, bone identification, and genetics results were all used in a bioenergetics model 

developed by Oregon State University, along with cormorant survey data from Tillamook Bay, to estimate the 

total number of juvenile salmonids consumed by double-crested cormorants during April and May.  

The maximum number of cormorants recorded in Tillamook Bay during April and May was 215.  The diet 

composition contained an average of 35% salmonids, although the proportion was higher in April (62%) than 

in May (9%). Overall, double-crested cormorants consumed approximately 50,000 (95% CI: 18,000 – 82,000) 

juvenile salmonids over the course of April and May. Further analysis is required to determine what 

proportion of all outmigrating salmonid smolts this is equivalent to. Preliminary estimates for coho indicate 

that this could be approximately 4% of outmigrating smolts (Table 4). 

Funding for this diet study was provided by the Tillamook Anglers, the North Coast Salmon and Steelhead 

Enhancement Fund, and the Oregon Wildlife Heritage Foundation.
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Figure 1.  Tillamook Bay Double-crested Cormorant diet composition during April and May of 2012.  Unid nonsal =  unidentified non-salmonid. 

 

Salmonid species Number Proportion 

Steelhead 9 47% 

Coho 4 21% 

Cutthroat Trout 3 16% 

Chum 2 11% 

Unidentified 1 5% 

Table 3. The species breakdown of 19 salmonid samples sent to NOAA for genetic analysis. 
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Salmonid Species Estimated consumption by Double-crested 

Cormorants 

Estimated proportion of the available run 

consumed by Double-crested Cormorants 

Steelhead + Cutthroat 19,000 (95% CI: 7,000 – 30,000) TBD 

Coho 8,000 (95% CI: 3,000 – 13,000) 4.3% 

Chum 22,000 (95% CI: 4,000 – 40,000) TBD 

Total Salmonids 50,000 (95% CI: 18,000 – 82,000) TBD 

 

Table 4. Estimated consumption of salmonid runs by Double-crested Cormorants in Tillamook Bay during April and May 2012.
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Section 5: Band Resighting 

Since 2008, Bird Research Northwest has captured adult and juvenile double-crested cormorants from East 

Sand Island in the Columbia River and marked them with field-readable leg bands. As of July 2012, 

approximately 1,100 leg bands had been deployed.  Band resighting opportunities along the Oregon coast are 

limited due to the inaccessibility of DCCO breeding colonies, but ODFW’s avian predation program searches 

for these bands when possible. On July 9, 2012, a banded DCCO was spotted at a night roost on the 

Tillamook River. Bird Research Northwest was able to confirm that this bird was banded at East Sand Island 

as a chick in 2011. 

Section 6: Future Work 

The Avian Predation Program is currently funded for work during the 2013-2015 biennium. Hazing is 

expected to continue in all estuaries that currently have programs, but is dependent upon 

volunteer/contractor interest. Road surveys are likely to continue, but estuaries will need to be prioritized in 

order to include new locations. Additional estuaries of interest include the Umpqua and Rogue systems. 

ODFW is considering hazing, surveys, and diet studies in these areas.  
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