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Executive Summary  
This full -day workshop on Streaked Horned Larks and Pacific Northwest Airports took place on March 9, 2011 in 

Vancouver, Washington. The key object of the workshop was to explore opportunities for conserving the streaked 

horned lark ï a candidate for listing under the federal Endangered Species Act which frequently occupies Pacific 

Northwest airports ï without impacting aircraft safety. 

The workshop drew about 50 participants from many different realms, including airport and airfield management, 

state and federal wildlife agencies, the US Department of Agriculture, the US Navyôs Bird Aircraft Strike Hazard 

(BASH) Program, and nonprofits. 

The workshop surveyed the field of topics involved in this complex issue. The morning presentations focused on the 

hazard that birds present to aircraft, with presentations from representatives of both the civilian and military wildlife 

strike prevention programs, namely the US Department of Agriculture Wildlife Services, and the US Navy BASH 

Program. The wildlife hazard prevention manager at Portland International Airport ï a site currently occupied by 

streaked horned larks ï described the airportôs wildlife hazard prevention program. Then a leading US researcher on 

the potential synergies between grassland bird hazard management and conservation at airfields, Dr. Kimberley Peters 

of the New Jersey Audubon Society, made a keynote presentation. Dr. Peters is currently studying how grassland 

birds react to different types of grassland management on military airfields, and shared her results to date. 

The afternoonôs proceedings focused on streaked horned larks in the Pacific Northwest, covering natural history and 

conservation, as well as the potential impacts to airports and airfields should listing under the federal Endangered 

Species Act occur. The final presentations for the day focused on actual experiences at airports and airfields currently 

occupied by streaked horned larks, namely Joint Base Lewis-McChord, Portland International Airport, Corvallis 

Airport and the Olympia Airport. 

On March 10, 2011 some participants took a field trip to Portland International Airport to see the airportôs wildlife 

hazard management program firsthand. The field trip included the SW Quad, where the larks are known to breed.  

Overall the workshop was a great success, bringing together for the first time partners from the aviation world and the 

streaked horned lark conservation world to talk about how lark conservation might occur at the airports and airfields, 

without increasing hazards to aircraft and their passengers. By the end of the workshop, professionals from both 

wildlife and aviation better understood the issues raised by streaked horned larkôs presence on Pacific Northwest 

airports. This common understanding should result in increased cooperation and buy-in by partners as we move to the 

next step in the process: creation of a working group to develop a clear roadmap on how to approach conservation of 

streaked horned larks on Pacific Northwest airports.  We anticipate the working group will address several outstanding 

issues, including surveys of airports with streaked horned lark habitat, wildlife assessments for airports with known 

streaked horned lark populations, recommendations to be incorporated into management plans, and conservation 

incentives which may be available to airport operators. 
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Presentations: National Perspective  

Birds and Airports: National Overview  
Presented by 

Hannah Anderson, Cooperative Conservation Program Manager, The Nature Conservancy 

Written by  

Marnie Lassen, Conservation Analyst/Coordinator, The Nature Conservancy 

This presentation set the stage for the workshop by presenting a broad-scale national background to the issues 

revolving around birds at airports including safety concerns, general management guidelines, and rare and/or listed 

species conservation and management at airports. 

Hannah Anderson is the Cooperative Conservation Program Manager for the South Puget Sound office of The Nature 

Conservancy of Washington.  Her program focuses on promoting and facilitating recovery of rare species occurring 

in prairies and oak woodlands of the Pacific Northwest. She facilitates several cooperative efforts for rare species 

conservation including the streaked horned lark range-wide working group and the Joint Base Lewis-McChord Army 

Compatible Use Buffer Program. She has been engaged in streaked horned lark ecology and conservation since 2004, 

when she completed her Masterôs thesis with the species. She continues on-the-ground lark work in the south Puget 

Sound and the islands of the lower Columbia River. 

Birds and Airports:

National Literature Review

Marnie Lassen                                                      

The Nature Conservancy of Washington
  

Why weôre here.

 

Airports are a last refuge for many 

grassland birds in the US

  

Which 

airports in 

the        

Pacific 

Northwest?
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Remember this?

  

FAA wildlife strike data:

FAA wildlife strike data

1990-2008

Å~89,700 strikes

ÅBirds in >97% of strikes

Å86% no aircraft damage

Å14% some damage

Å<1% aircraft destroyed

 

Are all species equally 

hazardous?

#1 Mule deer

#7 Canada goose

#69 Horned Lark
(2009 analysis of FAA strike reports)

  

Known 

horned lark 

strikes in 

Pacific 

Northwest

 

Managing airports for 

wildlife deterrence

ÅAudiovisual deterrents

ÅInfrared / radar beams

ÅDogs / falconry

ÅLethal control

  

Most effective technique: 

Habitat modification

ÅNetting

ÅNo standing water

ÅNo attractive crops / vegetation

ÅGrass height management
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Can we manage for both 

safety and conservation?

  

Some successful techniques:

ÅAirport hazard assessment 

ÅModify flight times

ÅAdjust mowing schedule

ÅReduce mowing /vehicle footprint

ÅCreate buffer areas

 

Potential consequences   

of listing

ÅConsultation with Fish & 

Wildlife Service

ÅFish & Wildlife Service 

biological opinion

ÅHabitat management

ÅDevelopment restrictions

  

California Least Tern: San Diego Airport

 

Thank you!

Photos:

Rod Gilbert

Dolbeer & Wright 

airliners.net
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Managing Wildlife Hazards at Airports   
Presented by 

Laurence M. Schafer, USDA Wildlife Services Airport Coordinator, WA/AK 

Every airport is responsible for providing a safe operating environment. Wildlife in and around airports put 

themselves and aviation safety at risk.  Substantial lawsuits have been lost when airport management was shown to 

not be doing their due diligence in mitigating wildlife hazards.  Wildlife strikes cost U.S. civil aviation $500-$600M 

in losses each year, are responsible for substantial delays and cancelled flights, and nearly always kill the wildlife 

causing the strike.   An average of 7,300 strikes were reported each year between 2004 and 2008, and only about 25% 

of all strikes are actually reported.  Birds are responsible for roughly 97% of all reported strikes with only 24% 

occurring between climb and descent.  Simply, most wildlife strikes occur inside or immediately adjacent to the 

airfield.   When species was confirmed, 12% of strikes involved grassland passerines (excluding European starlings).  

Ducks, geese, raptors, and gulls are the most commonly struck species and responsible for most damage.  The 

principle hierarchy of airport wildlife management BMPs is habitat management, exclusion, harassment, and lethal 

reinforcement.   

Habitat management focuses on creating an environment that possess the fewest attractive components for the greatest 

number of hazardous species possible.  Increasing the intensity of direct control efforts (i.e., harassment and lethal 

reinforcement) is not an acceptable substitute for creating or allowing the presence of things which attract hazardous 

wildlife.  Food, water, and shelter are key attractants.  Any sort of management that creates habitat for one wildlife 

species, creates a feeding source for other wildlife species.  Managing habitat for threatened, endangered, and species 

of special concern limits habitat management options to deter other wildlife.  In order to reduce total bird harassment 

and mortality on airfields should rely upon employing the best habitat management practices available. Synergistic 

and stochastic effects must not be ignored when developing habitat management alternatives on and around airfields.  

Doing so could put airport management at risk of being viewed as not performing their due diligence in mitigating 

wildlife hazards. 

Laurence M. Schafer began his career with USDA Wildlife Services after earning his BS in Wildlife Biology from the 

University of Montana in 1997.  His first position was as a specialist at Atlantic City International Airport.  In 1999, 

he became the Project Leader for the Wildlife Program at O'Hare International Airport, where he conducted his 

master's research on the efficacy of raptor translocation as a management tool.  Though devastated to have to leave 

the soothing climate of Chicago, Laurence accepted a position as the Airport Coordinator/Staff Wildlife Biologist for 

USDA Wildlife Services in Washington and Alaska in 2002.  While there, Laurence has assisted with the development 

of numerous Wildlife Hazard Assessments and Management Plans for WA and AK airports.  His secondary interests 

are collaborating with the USDA Wildlife Services National Wildlife Research Center and other agencies to develop 

additional operational management tools and Wildlife Hazard Assessment techniques.  If Laurence cannot be reached 

by phone, heôs probably too busy fighting a fish or taking his Labradors hunting. 
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Presented by:

Laurence M. Schafer

USDA  APHIS Wildlife Services
Airport Coordinator, WA/AK

360.753.9884

STREAKED HORNED LARK AND AIRPORT

WORKSHOP, MANAGING WILDLIFE HAZARDS

  

Wildlife and Aircraft Donôt Work Well 

Together!

Sometimes with 
explosive results

 

THE FACTS

Aircraft wildlife strikes are the second leading cause of 
aviation-related accidents.

When species were identified, grassland passerines 
represented 12% of reported bird strikes in the U.S. 
from 1990 through 2008.

Collisions cost the United States civil aviation industry 
$680 million in direct damage and associated costs 
per year.

Airport managers must perform their due diligence in 
reducing wildlife hazards.

  

0-3,000 ft = 92% of strikes

0-500 ft = 72% of strikes

0-100 ft = 60% of strikes

Most Wildlife Strikes Occur On or In 

Immediate Proximity to the Airfield  

 

Á Endangered Species Act

Á Clean Water Act, Section 401 and 404

Á Federal Aviation Administration (FAA) guidance for addressing 
hazardous wildlife

Á State Department of Ecology lead agency for stormwater 
management

WSDOT developed an Aviation Stormwater Design Mannual with criteria for distances from the airfield 
following FAA guidance.

Á DNR, NOAA-Fisheries

Á USDA Wildlife Services

Á Other regs: Local growth 
management act critical area 
requirements

Conflicting Mandates and Regulatory 

Requirements

  

Á Advisory Circular 150/5200-33B ïGuidance on land uses that have 

potential to attract hazardous wildlife.

Airports that receive Federal grant-in-aid assistance must use these standards.

Increasing the intensity of wildlife control efforts is not a substitute for eliminating or reducing a proposed 

wildlife hazard. 

Á CertAlert 06-07 ïHabitat for State-listed Threatened, Endangered, and species 

of special concern

Airport operators must decline to adopt habitat management techniques that jeopardize aviation safety.

Á Grant Assurances

Number 19, Operation and Maintenance.  ñéairport sponsor will not cause or permit any activity or action 

which would interfere with its use for airport purposes.ò

Number 20, Hazard Removal and Mitigation.  ñIt will take appropriate action toé protecté operations to the 

airportéand by preventing the establishment or creation of future airport hazards.ò

Number 21, Compatible Land Use.  ñIt will take appropriate actioné to restrict the 

use of land adjacent to or in the immediate vicinity of the airport to activities and 

purposes compatible with normal airport operations, including landing and taking off.ò

FAA Regulatory Requirements
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Á RCW 36.70.547 ïGeneral Aviation Airports, siting of incompatible land uses.

Every county, city, and town in which there is located a general aviation airport é, shall, é 

discourage the siting of incompatible uses adjacent to such general aviation airport. Such plans 

and regulations may only be adopted or amended after formal consultation with: Airport owners 

and managers, private airport operators, general aviation pilots, ports, and the aviation division of 

the department of transportation. 

Á Local Codes ï

State and Local Regulatory Requirements

  

Wildlife Management at Airports is 

Complex

 

COORDINATE WITH AIRPORT WILDLIFE BIOLOGISTS

TO HELP IDENTIFY HAZARDOUS WILDLIFE

Advisory Circular 150/5200-36 ïIdentifies the 

necessary qualifications of an FAA-approved 

Airport Wildlife Biologist.

  

Integrated Wildlife Damage Management

Habitat Modification 

Exclusion/Deterrents

Harassment

Population Management

Creativity & Obstinacy

Nothing works all of the time, 

some things work some of the time, 

other things never seem to work.

THERE IS NO SILVER BULLET

 

HABITAT MODIFICATION

Manage the habitat to reduce 

its attractiveness for as many 

hazardous species as possible

  

EXCLUSION

Try to make it so they canôt get 

to the habitat
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HARASSMENT

Make it so they donôt want to 

come backé.

  

LETHAL

REINFORCEMENT

The USFWS issues Depredation Permits which 

authorize the killing of migratory birds.

Every airport 

should have a 

Depredation 

Permit
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HARASSED KILLED

 

Mitigation Banking?  The Highway Departments 

have great programs and accessé

People used to say wetland mitigation banking wouldnôt 

worké

Sept 2005 ïAug 2010 (172 strikes)

Is it truly in the 

best interests of 

threatened, 

endangered, or 

species of 

special concern 

to attract them 

into sink 

habitats?  

  

Wildlife Strikes are a Lose:Lose

Actually, is it in the best interest of any wildlife to attract 

it to an area where it will likely be harassed and 

possibly killed?  There were 9,474 reported events in 

2009 where wildlife wouldnôt think so.
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US Navy Bird Airstrike Hazard Program   
Presented by 

Matthew W. Klope, Wildlife Biologist, Naval Facilities Engineering Command, BASH Program Manager 

An overview of the Navy's BASH Program was presented with emphasis on airport habitat management and wildlife 

issues. Topics will include the Navy's Natural Resources Managers responsibilities, the Facility Integrated Natural 

Resources Management Plan (INRMP), and NEPA review responsibilities for proposed projects that might increase 

the risk of a BASH event to the military aviator. 

 

Matthew Klope has worked for the Department of the Navy for the past 31 years as a wildlife biologist managing 

natural resources management and environmental protection programs at two Navy facilities on the west coast. For 

the past ten years Matthew has been the Navy's BASH Program Manager for the NAVFAC Headquarters.  His duties 

include the coordination between Aviation Operations, Aviation Safety and Natural Resources Departments regarding 

all aspects of the BASH Program involving Navy and Marine Corps airfields worldwide. 

 

BIRD/ANIMAL AIRCRAFT STRIKE HAZARD (BASH)

Department of the Navy

Streaked Horned Lark and Airport Workshop

9 March 2011

Matthew W. Klope

Naval Facilities Engineering Command BASH Program 

Report and 

Communicate

  

T-45A  CRASH SITE  NAS MERIDIAN  MAY 20 2008  

CLASS ALPHA MISHAP  $21,736,000.00

Pectoral Sandpiper  (2.3 ounces)

 

Navy Safety Center Wildlife Strike Data

1980 ïDec 2010

Å19 CLASS ALPHA $357,981,892.00 2 FATAL

Å47 CLASS BRAVO $  13,114,611.00

Å385 CLASS CHARLIE $  21, 434,411.00

Å16860 HAZREPS $ 2,640,214.00

$395,171,128.00

CLASS A >$2 Million

CLASS B $500K - $2 Million

CLASS C $50K - <$500K

HAZREP <$50K

  

UPDATED GUIDANCE FOR IMPLEMENTATION OF THE

SIKES ACT IMPROVEMENT ACT

Å The new SAIA "requires" the Secretaries of the Military Departments to prepare INRMPs in cooperation

Å with the other two parties, and require the plans to reflect ñmutual agreement of the parties concerning the

Å conservation, protection, and management of fish and wildlife resources." The new §101(a) language

Å achieves four important objectives: 

Å 1. INRMPs -- comprehensive plans for the management of all installation natural resources

Å (substantially expanded beyond the scope of fish and wildlife cooperative plans) --are now mandatory

Å "unless the Secretary determines that the absence of significant natural resources on a particular

Å installation makes preparation of such a plan inappropriate.ñ

Å 2. INRMPs shall be prepared to assist installation commanders in their efforts to conserve

Å and rehabilitate natural resources ñconsistent with the use of military installations to ensure the

Å preparedness of the Armed Forces." INRMPs are intended principally to help installation commanders

Å manage natural resources more effectively so as to ensure that installation lands remain available and in good 

condition to support the installation's military mission (i.e., ensure "no net loss in the capability of

Å military installation lands to support the military mission of the installation").

Å 3. INRMPs are to be prepared "in cooperation with" the FWS and appropriate State fish and

Å wildlife agencies.

Å The Department of Defense is satisfied that the revised Sikes Act will enable the Military Departments to

Å take advantage of the FW S and State fish and wildlife agencies expertise in preparing meaningful and

Å useful INRMPs that are consistent with the use of military installations.
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NEPA PROGRAM REVIEW
ALL ASPECTS OF THE NAVYôS BASH PROGRAM NEED TO BE 

EVALUATED BY THE NEPA PROCESS.

CATEXôs, EAôs, and EISôs

ASK THE BASH PROGRAM QUESTIONS:  Will the proposed 

project have an effect on aviation safety and air operations?

* PROJECT MEETINGS

* SCOPING MEETINGS

* CHECKLISTS

* CONSULTATIONS

* PROJECT REVIEWS

  

Commander Navy Installations Command (CNIC)

Bird Animal Aircraft Strike Hazard (BASH) Manual

Jan 2010

ñThere is no grass height management standard that fits all installations.  Grass 

management is installation specific and must be based on the best wildlife 

information available.ò  

 

Navy / Smithsonian Institution Partnership

September 2008 Navy Contract Initiated with the hiring of Biologist Jim Whatton 

To date: 1008 samples identified.

Sponsored Two Field collecting trips to MCAS Iwakuni Japan and the Pacific 

Missile Range Facility, Kauai and Joint Base Hickam AFB/ NS Pearl 

Harbor, Hawaii

Investing $43K for the replacement of 50 year old laboratory lighting with 

ñSpecialized Lighting Equipment to Enhance Birdstrike Identificationsò.

  

FL_
#
_
1

FL_
#
_
2 WESS_# Local_Ser_# UIC Incident_Date Reporting Base POC ID_Date Method Common Name

000
0
0
1

1215721988
178 19-08 m02001 03-Jul-08 Cherry Point Steve Ball

31-Oct-
0
8 Whole Osprey

000
0
0
2

1221484914
124 25-08 m02001 04-Sep-08 Cherry Point Steve Ball

31-Oct-
0
8 Whole Seminole Bat

000
0
0
3

1221486302
412 26-08 m02001 04-Sep-08 Cherry Point Steve Ball

31-Oct-
0
8 Whole Mourning Dove

000
0
0
4

1220363172
470 24-08 m02001 02-Sep-08 Cherry Point Steve Ball

31-Oct-
0
8 Whole Killdeer

000
0
0
5

1219959354
346 23-08 m02001 27-Aug-08 Cherry Point Steve Ball

31-Oct-
0
8 Whole Short-billed Dowitcher

000
0 31-Oct-

An Installation cannot manage a BASH Program if it does not 

know what is being struck!!!

You can invest a lot of funding and manpower towards species that may NOT be the biggest problem or present 

the greatest risk.

Yet, the greatest challenge is to get Installations and Squadrons to collect and turn in remains.  Estimated only 20 

ï25 percent of non-damaging HAZREPS are reported and fewer have the remains turned in.

ITôS A FREE SERVICE PROVIDED TO ALL NAVY AND MARINE CORPS FACILITIES,USE IT!

 

  

How do we get the word out to the Navy and Marine Corps Facilities that the Smithsonian 

Feather lab needs specimens?
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FIGURE XX

KADENA AIR FORCE BASE  REPORTED WILDLIFE STRIKE DATABASE

1992 - 2010

NO. GUILD SPECIES WINTER SPRING SUMMER FALL

DEC - FEB MAR - MAY JUN - AUG SEP - NOV TOTAL
1 Shore Pacific-golden plover 13 10 4 23 50

2 Shore Kentish plover 7 4 3 10 24

3 Shore Oriental pratincole 6 4 4 14

4 Raptor Common kestrel 1 13 14

5 Raptor Short-eared owl 4 4 1 9

6 Song Barn swallow 1 3 4 8

7 Song Oriental turtle dove 4 1 2 7

8 Song Brown-headed bulbul 3 2 5

9 Shore Mongolian plover 1 1 3 5

10 Shore Dunlin 3 1 4

11 Raptor Grey-faced buzzard 1 3 4

12 Shore Little tern 3 3

13 Shore Black-bellied plover 1 2 3

14 Wader Little egret 1 1 1 3

15 Song Blue rock thrush 2 1 3

16 Shore Little-ringed plover 1 2 3

17 Raptor Common buzzard 1 1 2

18 Raptor Osprey 2 2

19 Song Japanese thrush 1 1 2

20 Song Pale thrush 1 1 2

21 Raptor Peregrine falcon 2 2

22 Wader Intermediate egret 1 1 2

23 Song Rock dove 1 1 2

24 Song Eurasian skylark 1 1 2

25 Wader Ruddy kingfisher 1 1 2

26 Wader Great egret 2 2

27 Song House martin 2 2

28 Song Arctic warbler 2 2

29 Shore Grey-headed lapwing 1 1

30 Raptor Amur falcon 1 1

31 Water Goose sp. 1 1

32 Song White wagtail 1 1

33 Song White-bllied green pigeon 1 1

34 Song Yellow wagtail 1 1

35 Shore Eurasian woodcock 1 1

36 Song White-cheeked starling 1 1

37 Shore Black-headed gull 1 1

38 Wader Cattle egret 1 1

39 Shore Red knot 1 1

40 Raptor Japanese sparrowhawk 1 1

41 Song Common raven 1 1

42 Shore Least sandpiper 1 1

43 Song Siberian thrush 1 1

44 Shore Common snipe 1 1

45 Shore Snowy plover 1 1

46 Wader Grey heron 1 1

47 Shore Whiskered tern 1 1

48 Song Gray's grasshopper sparrow 1 1

49 Song Japanese bush warbler 1 1

50 Mammal Ryukyu flying fox 1 1

TOTAL SPECIES BY SEASON 15 16 19 32

SONGBIRD       18  36% 6  14.3% 8  20.5% 8  25.0% 21  22.8% 43

SHOREBIRD 16  32% 25  59.5% 22  56.4% 19  59.3% 48  52.2% 114

RAPTOR 8  16% 10  23.8% 7  17.9% 1  3.1% 17  18.5% 35

WADER 6  12% 1  2.4% 1  2.6% 4  12.5 5  5.4% 11

WATERFOWL 1  2% 0 1  2.6% 0 0 1

MAMMAL 1  2% 0 0 0 1  1.1% 1

TOTAL 50  100% 42  100% 39  100% 32  100% 92  100% 205

FIGURE  XX

MCAS FUTENMA WILDLIFE HAZARD ASSESSMENT   

SURVEY SUMMARY DATA         JAN - NOV 2010

NO. GUILD SPECIES JAN APR JUL NOV TOTAL

WINTER SPRING SUMMER FALL

1 Song Fan-tailed warbler 245 252 42 539

2 Shore Pacific-golden plover 93 204 297

3 Song Blue rock thrush 73 61 42 65 241

4 Song Rock dove 69 63 33 58 223

5 Song Eurasian skylark 138 25 30 193

6 Song Pacific swallow 5 20 443 69 137

7 Song Light-vented bulbul 2 2 36 44 84

8 Song Scaley-breasted munia 50 30 80

9 Song Oriental turtle dove 6 4 48 21 79

10 Song White wagtail 30 43 73

11 Shore Common sandpiper 26 15 41

12 Raptor Common kestrel 14 1 24 39

13 Diver Great cormorant 39 39

14 Song Brown-eared bulbul 2 7 17 26

15 Song Grey wagtail 19 1 20

16 Song Eurasian tree sparrow 1 11 3 15

17 Raptor Osprey 7 1 7 15

18 Raptor Common buzzard 5 8 13

19 Song Jungle crow 4 2 7 13

20 Wader Great egret 7 3 10

21 Shore Little-ringed plover 9 9

22 Raptor Peregrine falcon 4 3 1 8

23 Wader Intermediate egret 1 7 8

24 Wader Black-crowned night heron 4 4

25 Shore Black-winged stilt 1 1 2

26 Wader Grey heron 2 2

27 Song Pale thrush 1 1

28 Song Japanese paradise flycatcher 1 1

29 Wader Chinese pond heron 1 1

30 Shore Wood sandpiper 1 1

31 Shore Little tern 1 1

32 Shore Common snipe 1 1

TOTAL SPECIES BY SEASON 14 23 12 23

SONGBIRD 15  46.9% 374  87.0% 447  77.1% 474  98.7% 430  59.2% 1725

SHOREBIRD   7  21.9%   26   6.0% 119  20.5%     2   0.4% 205  28.2% 352

WADER   5  15.6% 0    9    1.6%     4   0.8%   12   1.7% 25

RAPTOR   4  12.5%   30   6.7%    5    0.7% 0   40   5.5% 75

DIVER   1   3.1% 0 0 0   39   5.4% 39

WATERFOWL 0 0 0 0 0 0

MAMMAL 0 0 0 0 0 0

TOTAL 32  100% 430 100% 580 100% 480 100% 726 100% 2216   

CURRENT NAVY/ USDA Wildlife Services 

BASH Program 

Financial and Work Plan 01 October 2010 ïNTE 5 Years

CNIC Air Operations Program Director/ Deputy Administrator, 

USDA, APHIS Wildlife Services

Å NAS Pensacola, Florida Pacific Missile Range Facility, Hawaii

Å NAS Whiting Field and NS Mayport , Florida NAS Lemoore, California

Å NAS Whidbey Island, Washington

Å NAS Meridian, Mississippi

Å NAS Kingsville, Texas

Å NAS Corpus Christi, Texas

Å Naval Base Coronado, NAS North Island, California

Å Naval Base Ventura County, NAS Point Mugu, California

Å Naval Air Station Oceana and NAS Chambers Field, Virginia

Å NAS Fort Worth, Texas

Å NAS New Orleans, Louisiana  (New Installation FY 11)

Å NAS Key West, Florida (New Installation FY 11)

Å NAS Patuxent River, Maryland  (New Installation FY 11)
NAS Jacksonville, Florida  (New Installation FY 11)

 

Navy and Marine 

Corps BASH

Training Module

ÅDeveloped by Naval School, Civil Engineering Corps 

Officers, Port Hueneme, CA

Å45 Minute, all encompassing web-enabled or stand alone 

course

Åhttp://www.cecosweb.com/offerings/BASH

ÅPossible inclusion into CNATRA Student Pilot 

Curriculum

ÅNew Revised Module available Winter 2010

  

DOD LEGACY PROGRAM

DOD Partners in Flight 
Research into grassland management within the Airport 

Operating Area (AOA) for the preservation of grassland 

avian species of concern and species at risk is on the rise.

ÅGrassland bird productivity on military airfields in the 

Mid-Atlantic regions (Year 3), New Jersey Audubon

ÅMigration ecology and population connectivity of at-risk 

grassland birds (Proposed), Vermont Center for 

Ecostudies

 

Be careful what technologies are placed and used on 

the airfields.

Make sure the strategy fits the problem species.  

This is why it is important to report strike events and 

turn in remains for positive identification.

  

MEETINGS AND TRAINING

ÅNMFWA Annual meeting: 14 ï19 March 

2011,  Kansas City, Missouri, BASH 

Program Breakout Session

Å13TH Annual North American Birdstrike 

Meeting 12 ï15 September 2011, Niagara 

Falls, Ontario, Canada                        
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QUESTIONS??????
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PDX Wildlife Hazard Management  Program   
Presented by 

Nick Atwell, Wildlife Manager, Aviation, Port of Portland  

The overall objective of the Port of Portlandôs (Port) Wildlife Hazard Management Plan (WHMP) is to develop an 

integrated and adaptive program that effectively manages risk at the Portland International Airport (PDX) by reducing 

the probability of wildlife/aircraft collisions.  Wildlife exclusion fencing was installed around the airfield perimeter in 

1997 and has reduced the incursion of terrestrial wildlife onto the airfield to a manageable level.  Avian species, 

however, remain a statistically higher risk for aircraft at PDX, especially during the critical phases of flight. 

Consequently, the risk evaluation process of the WHMP focuses on avian wildlife.  It is recognized that the risk of a 

bird strike at PDX can never be completely eliminated, given the eco-regional location of the airport on the Pacific 

flyway and at the confluence of two major river systems, all of which serve as major movement corridors for 

migratory and resident species of birds. Among the most hazardous birds to aircraft operations are raptors. The raptor 

monitoring, trapping, banding, and translocation program seeks to identify and monitor resident breeding Red-tailed 

Hawks and control the twice annual influx of non-resident migratory and transient raptors.  The underlying premise of 

the Wildlife Hazard Management program is that it is possible to manage the risk to an acceptable level.  The intent of 

the WHMP is to provide the necessary direction to do so, in a scientifically sound manner, utilizing non-lethal means 

wherever possible.  

Nick Atwell started working for the Port of Portland dealing with Aviation Wildlife in 1998 and then moved onto the 

Natural Resources Department in 1999.  There he worked as a Natural Resources Specialist which required being a 

Wildlife Biologist & Wetland Scientist.  Nickôs current responsibilities at PDX include managing a full-time proactive 

aviation wildlife management program, conducting research into new non-lethal wildlife deterrents, and making 

habitat modification recommendations while focusing on environmental policy/regulations.  He is a certified Wetland 

Scientist & Aviation Wildlife Biologist with an Associateôs degree in Natural Resources and a Bachelor of Science 

degree in Organismal Biology. 

Portland International Airport 
Wildlife Program

March 9th, 2011
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Portland International Airport
14.5 million passengers per year

  

PDX Wildlife Hazard Management Program

Mission Statement:  

To control aviation wildlife hazards with non-lethal means when possible by 

focusing on daily dispersals and long-range habitat modifications.

 

Manchester Ringway International Airport UK

April 29th, 2007 09:15am

  

PDX January 2001
MD-11 struck a Herring gull (body mass å 2.5 lbs)

Aborted take-off.
Engine destroyed.
Runway closed for 3.5 
hours for debris removal.

 

PDX Wildlife Program is Based on 4 Pillars

1. Short-term: Operational Strategies

Intensive Hazing, Trapping & Relocation

2. Research and Development

Prey base Studies, Deterrents, other research as needed

3. Long-term: Management Strategies

Compatible Land use Planning, Habitat Management 

4. Information and Education

Bird Strike Committee USA/Canada, Conferences, Airport 

Open Houses & other Public Events

  

PDX Airfield
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Local Habitat Classifications

  

Habitat Management Areas
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Brain® Software

D-3 Regional Habitat D-3 Local Habitat

  

Habitat Management Areas

 

Management 

Area

Short Term 

Strategy

Research & 

Development

Long Term 

Strategy

Information & 

Education

The Four Pillars of 
Wildlife Management at PDX

  

PDX Risk Assessment Model - 2010

PROBABILITY

Very High High Moderate Low Very Low
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Great-horned Owl
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Low Barn Owl 
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Starling
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Northern Harrier

Very

Low

American 

Kestrel

Swallow spp.

S
E

V
E

R
IT

Y

 

Gray-tailed Voles, Microtus canicaudus

  

Gray-tailed Voles, Microtus canicaudus
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Prey Base Research

Small Mammal Surveys 

are conducted bi-monthly 

to determine species 

composition & density

  

Red-tailed Hawks 1,080g.
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ÅTrapping Status (1999-2010)

ï911 relocated off the airfield

ï20% return rate

ïPeak #ôs during the spring & fall migration

ÅResident Hawks

ï6 resident pairs identified

ÅNest Interventions

 

Red-tailed Hawk 

Trapping and Relocation Program

911 Red-tailed Hawks captured and relocated since 1999
  

Marking Techniques

Individuals also identified by 

age class, plumage, 

behavior, and location.

PDX color bands

wing tags blue marker

USDA WS airport band

 

Nest Intervention

Red-tailed hawk hatchlings
  

Flight Cages on Sauvie Island
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Great-blue Herons

ÅIncrease in Local & Regional Abundance

ÅAdjacent Heron Rookery

ïAnnual nest surveys (60 to 100 per year)

ÅPeak Airfield Abundance

ïYoung fledge in May - June

ïYoung & adults use PDX to forage prior to dispersing

Å50% of Heron Strikes at PDX Result in Damage to Aircraft

#
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e
s

0

2

4
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8

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

2,400g

  

Great-blue Herons

- Short grass increases hunting success

- Prey base is more visible to predators 

 

  

Hazing Tools

 

Habitat Modification

Runway Safety Area Improvement Project
January 1998: 

Ponds and ducks

Airfield Safety Improvement 

Project:  8.25 acres of wetlands

Mitigation Site: Vanport Wetlands

January 2001: 

No water and no ducks!

  

Successful 

Breeding

Vanport Mitigation Site
Successful Habitat for Many Wildlife Species
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First deterrent did not work!

Osprey nesting on airfield

Adaptive Management

  

Pinwheels have been effective!

Osprey nesting elsewhere

Adaptive Management

 

  

Flock of Canada Geese

 

Adaptive Management

  

Adaptive Management
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Boeing Hangars & Retention Pond

12,835 square feet

160,000 Bird Balls ®

Adaptive Management

   

  
Coyote Deterrent Fencing

Adaptive Management

 

2010 PDX Strikes by Species & Risk Category 

High Risk Species

Moderate Risk Species

Low Risk Species

2008 2009

36 20

1410

1969

2010

15

6

35

AMERICAN KESTREL, 
8

SWALLOWS, 9

SWIFT, 3

KILLDEER, 2
VARIED THRUSH, 2

AMERICAN PIPIT, 2

AMERICAN 
GOLDFINCH, 1

SANDPPIPER, 1

HORNED LARK, 1

KINGLET, 1

WARBLER, 1

GREATER YELLOW 
LEGS, 1

GREAT HORNED 
OWL, 1

UNIDENTIFIED, 2

NORTHERN PINTAIL, 1

STARLING, 1

BARN OWL, 1

GULL Spp., 6

GREAT BLUE HERON, 
3

CANADA 
GOOSE, 3

AMERICAN CROW, 3

RED-TAILED HAWK, 1

  

Non-damaging Strikes & 
Damaging Strike Comparison

Strikes Without Damage

Strikes With Damage

7
2

8 6
0 3 1 3 4 3 1 2

53 61

62 66
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103
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54

0
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40
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100

120
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PDX Damaging Strikes
2004 - Mallards, Great Blue Heron, and an Osprey

total cost å $2,908,000.00

2005 - Mallard

total cost å $130,085.00

2006 - Great Blue Heron, Mew gull, and Red-tailed hawk

total cost å $327,285.00

2007 - Mew gull, Thrush, Great Blue Heron, and Geese,

total cost å $69,522.00

2008 ïGreat Blue Heron, Green-winged teal, Red-tailed hawk

total cost å $36,409.00

2009 - Red-tailed hawk

total cost å $8,645.00

2010 ïNorthern Pintail, Thrush

total cost å $88,916.00

thebirdguide.com
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Avian Responses to Grassland Management on Military Airfields in the US Northeast  
Presented by 

Dr. Kim Peters, Director of Research and Monitoring Program, New Jersey Audubon Society 

Grasslands associated with airfields in the eastern U.S. frequently support breeding populations of regionally 

important grassland birds, but can also support bird species that are potentially hazardous to aircraft operations.  

Therefore, a better knowledge of how various species respond to management actions in airfield grasslands will have 

benefits for both conservation and air safety.  We studied the relationships among avian habitat use, nesting success, 

grassland habitat management, vegetation, and landscape characteristics on three military airfields in the Northeastern 

U.S.: Joint Base McGuire-Dix-Lakehurst (New Jersey, LAKEHURST), Westover Air Reserve Base (Massachusetts, 

WARB), and Patuxent River Naval Air Station (Maryland, PRNAS).   

Between 2007 and 2010, we estimated avian densities using line-distance sampling surveys performed bi-monthly 

during the breeding and migration periods.  Data were analyzed as total avian density, as well as by functional groups 

(e.g., ñBASH strike-riskò, ñconservation-valueò).  Models showed that on military airfields that were regularly 

mowed, strike-risk bird density was higher on transects with shorter average vegetation height.  In contrast, densities 

of breeding conservation-value species on two of the bases were positively related to vegetation height. Horned lark 

was more likely to be present on plots that were mowed according to BASH standards.  Models relating avian 

densities or horned lark presence to immediate conditions at each transect did not strongly indicate that birds were 

tracking habitat conditions, or changing patterns of use, within seasons.   

In 2009 and 2010, we located and monitored 115 grasshopper sparrow nests, 86 eastern meadowlark nests, and 86 

nests of other grassland-obligate passerines.  Daily survival rates (DSR) were comparable to or higher than those 

reported in the literature from non-airfield sites.  DSR modeling did not reveal any strong predictors for grasshopper 

sparrow nesting success. We did observe a potential relationship between DSR and the distance of nests from active 

runways at WARB and PRNAS, but the direction of these relationships differed between sites.  DSR models 

predicting eastern meadowlark nesting success indicated that horizontal vegetation cover was most strongly associated 

with success.  Although mowing variables did not emerge as good predictors of nest survival for either target species, 

we did observe some direct mortality due to mowing.  We also documented potential secondary mortality due to 

predation or abandonment.  Only 7 horned lark nests were monitored during the study, and all but one nest failed.  

None of these nests were mowed over while active, likely due to the fact that most nests were initiated before spring 

mowing regimes were enacted. 

Overall, our results suggest that management practices geared toward minimizing bird-aircraft collisions on airfields 

may not necessarily be in conflict with efforts designed to encourage less risky, vulnerable species.  Because of the 

variable results observed among our study sites, we also strongly encourage that grassland management decisions be 

made on a site-by-site basis, as management strategies employed at one installation may be ineffective or detrimental 

at others, even within the same geographic region.   

Dr. Kimberly Peters is Director of Research and Monitoring Programs at New Jersey Audubon Society.  Founded in 

1897, NJAS is one of the oldest independent Audubon societies and has no connection with the National Audubon 

Society.  Kim has over 17 years of experience working with terrestrial and coastal birds in the eastern U.S.  She 

began her ornithological career in 1994 working with gray jays in the Northeast Kingdom of Vermont, received a  

M.Sc. degree in Fisheries and Wildlife Science from North Carolina State University in 1999, and a Ph.D. in Zoology 

from Clemson University in 2005.  Kim joined NJAS as Director of Research in 2005, and currently heads up their 

airfield research program, which has grown exponentially since its inception in 2004.  The program examines avian 

response to grassland management on commercial and military airports, and includes several projects in New Jersey 

and other states in the region.  The ultimate goal of the program is to influence airfield management strategies so that 

they reduce birds that pose a potential strike risk to aircraft, while simultaneously providing suitable habitat for small 

grassland breeders of conservation concern.   Kim is also Co-PI for New Jersey Audubonôs Delaware Bay and South 
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America shorebird banding projects, which aim to document potential changes in shorebird stopover  and 

overwintering ecology.  In addition, she contributes to the organization's small scale wind farm projects, for which 

she is responsible for assessing mortality caused by wind turbines. 

New Jersey Audubon Societyôs Airfield Research Program: 

2004-2010

Kim Peters, Director of Research & Monitoring

  

Who We Areé

ÅIndependent, non-profit organization

ÅNJAS is NOTaffiliated with  National 
Audubon Society

ÅFounded in 1897

ÅThe goal of our Research Department 
is to utilize sound scientific principles to 
inform natural resource conservation 
issues in the region.

 

Å2004 ςpresent : Atlantic City International 
Airport mitigation project

Å2007- 2011: Bird density monitoring 
on military airfields

Å2009- 2012: Grassland bird breeding  
study on military airfields

NJAS Airfield Research Program

  

The 7-мпέ wǳƭŜ

ÅManagement standards are not based 
on current, regionally targeted data.

ÅWith unbiased empirical evidence, we 
can determine how to:
1. Reduce the risk of bird-aircraft collisions

2. Enhance habitat for grassland species of 
conservation concern

ÅAre these goals necessarily exclusive? 

 

The Need for Research:
What is the best way to manage 
grasslands adjacent to airfields?

Management  
Strategy

?

  

Avian Density Monitoring  
ResearchQuestions:

ÅHow are birds distributed on regional airfields? 

ÅHow does avian density relate to vegetation 
characteristics? 

ÅHow does avian density relate to past management 
practices? 

ÅAre patterns of avian activity near runways and 
approach zones nonrandom with respect season or 
time of day? 

Å!ǊŜ ǘƘŜǊŜ ŀǾƛŀƴ ŀŎǘƛǾƛǘȅ άƘƻǘ ǎǇƻǘǎέ ƻƴ ƛƴŘƛǾƛŘǳŀƭ 
bases that could pose higher risk? 
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PatuxentRiver 

Naval Air Station

PRNAS or òPAXò 

 

Joint Base McGuire-Dix-Lakehurst

òLakehurstó

  

Westover Air 

Reserve Base

WARB or 

òWestoveró

 

  

Line-Distance Sampling
True 

Density
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Detection P Adjustments:

Å5 candidate models were tested in program DISTANCE  

ïDetection functions varied by key function and series 
expansion

ÅBest fitting model was then rerun with stratifications 

ïSeason, time of day, site (base), mean grass height

ïData truncated to 100 m

ÅFindings:     Small birds Observer

Medium birds Observer

Large birds Grass Height Category

  

Adjusted Density Estimates:

ÅDetection-adjusted density estimates:
ïAll birds 
ïHigh conservation-valuespecies

ïHigh collision-riskspecies

ÅConservation
ïPIF Continental Plan, Regional PIF plans for Regions 9 and 14, 

USSCP, NAWMP, North American Waterbird Plan and North 
American Solitary Nesting Waterbird Species Plan

ïRelativized1-5 score

ÅRisk
ïHazard Index Score: HIS, Zakrajsekand Bissonette2005
ïHIS= (CSx WC) + (BSx WB) + (ASx WA)
ïRelativized1-5 score

 

Strike-risk & Conservation-value Scores

Species Group Risk Score

Vulture 5.00

Goose 3.38

Pelican 2.46

Blackbird-Starling 2.45

Buteo 1.95

Horned Lark 1.78

Swallow 1.73

Gull 1.22

Duck 1.17

Common Name

Conservation 

Score

Upland Sandpiper 4.68

Field Sparrow 4.13

Brown Thrasher 4.00

Eastern Towhee 4.00

Marsh Wren 4.00

Pine Warbler 4.00

Short-eared Owl 4.00

Grasshopper 

Sparrow 3.69

Killdeer 3.00

Species Group Risk Score

Vulture 5.00

Goose 3.38

Pelican 2.46

Blackbird-Starling 2.45

Buteo 1.95

Horned Lark 1.78

Swallow 1.73

Gull 1.22

Duck 1.17

  

Model Parameters
Å1546 Transect samples (to date):
ï615  --YEAR 1 (August 07-July 08)

ï638 ðYEAR 2 (August 08-July 09)

ï327 ðYEAR 3 (August ðDec 2010)

ÅVegetation data
ïMean vegetation height

ïVegetation height-density

ïHorizontal cover: grass, shrub, forb, bare ground

ÅManagement data
ïDate of last mow

ÅLandscape data

 

LǎǎǳŜǎ ǿƛǘƘ ¢ŜƳǇƻǊŀƭ {ŎŀƭŜΧ

ÅSamples are NOT independent

ÅFor habitat selection among sampled areas, look at

AVERAGE VALUES  and GENERAL MANAGEMENT 

strategies

Åmean vegetation height

Åmowed plot?  

ÅGeneral Linear Models, Logistic Regression

ÅTo track response to changes within the same transect

Ågrass height on day of avian count

Åwhen last mowed?

ÅLinear Mixed Models, Stratified Logistic Regression

  

Findings -- Total Birds (among transects)
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Findings -- Total Birds (among transects)
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Findings -- Conservation-Value  Birds (among transects)
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Findings -- Conservation-Value Birds (among transects)
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Findings -- Strike-Risk Birds (among transects)
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Findings -- Strike-Risk Birds (among transects)
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Strike-Risk Birds --Mowed vs. UnmowedAreasé
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Findings:  Conditions withintransects
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So, 

what about Horned Lark?

a.m. vs. p.m.        1.2529     0.4089      0.002     ** 

Mean Vegetation Height            -0.1758     0.0518      0.0007   ***

At WARB:

ÅSignificantly more likely to be present on Mowed plots.

Est. SD P
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Monitoring:  Conclusions

ωTotal bird density was associated with differences in 
vegetation height, but responses varied among sites.

ωResponses to vegetation  height differed between 
conservationand collision-riskspecies, and showed 
clearer associations across sites.

ωConservation  ς vegetation height

ωCollision-risk ς vegetation height

 

Research Question 2:  Do airfields provide GOOD 

breeding habitat for grasslandbirds?
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Eastern Meadowlark: population declines, 
especially in the Northeast

Population Trend

  

Nest Searching:
ÅEach site divided into plots

ÅRope dragging, òstickingó, behavioral observation

ÅNests checked every 3 days until fail or fledge

ÅChicks batch marked for recruitment estimation

ÅLogistic Survival Models (program MARK)

 

Å117 Grasshopper sparrow
Å89 Eastern meadowlark
Å86 Other grassland obligates (horned lark, field 
sparrow, bobolink, savannah sparrow)

Findings:

  

Daily Nest Survival (DSR) rates

ÅOverall, were comparable to or higher than 

those reported from other sites

ÅGrasshopper Sparrow: Ours   -- 0.96-0.97

Theirs  - 0.91-0.96

ÅEastern Meadowlark: Ours    --0.94-0.97

Theirs  - 0.93-0.95

 

Grasshopper Sparrow:
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Eastern meadowlark:

WARB
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Eastern meadowlark:

PAX
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Horned Lark

ÅOnly 7 nests monitored

ÅAll but 1 nest failed

ÅNone of these nests were mowed over

  

Horned Lark
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Bottom line on mowing?

ÅStill needs to be determined

ÅNest survival rates overall were HIGH at all 3 sites

ÅSurvival models incorporating MOW effects did not perform 
exceptionally well

ÅHowever, we did observed some mortality (primary 
and secondary) due to mowing:
Å19% of GRSP nests mowed over
Å1 of 14 (7%) mowed GRSP nests failed because of mowing
Å46% of EAME nests mowed over
Å26% of mowed EAME nests failed because of mowing

  

Take-home message from both 

studies combined:
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1.  Can we provide habitat for grassland breeders 
without compromising  airfield safety?

  

¸ŜǎΣ ǇǊƻōŀōƭȅΣ ƛƴ ǎƻƳŜ ŎŀǎŜǎΧΦ

Birds that are problematic 

DECREASEin longer grass

Birds that are of conservation 

concern INCREASE in longer 

grass

But this determination needs to be made on a site-by-

site basis
 

2. Do airfields provide suitable breeding habitat?

Yes, possibly , even WITH the mowingé but we are 

still looking into this

  

SuggestionsŦƻǊ ŦǳǘǳǊŜ ŘƛǊŜŎǘƛƻƴǎΧΦ

ÅSite and species-specific research 

ÅExperimental approach 

ÅStructured Decision Making context (ARM)

 

SDM  Step 1:  Define Goals & Objectives

ÅDefine Clear Targets for Management:

ÅTotal birds? 

ÅHigh risk species? 
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Strike-Risk birds?  Again, management should be 
targeted to individual sites, and 7-мпέ ƛǎ not

always optimal
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Is there an ñOptimalò grass height? 

Grass Height

Acceptable 
Safety 
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Species

Conservation 

Species

Minimum Strike-Risk

Work into a comprehensive management 

plan that goes BEYONDgrass height.
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Presentations: Streaked Horned Larks in the Pacific Northwest   

Streaked Horned Lark Natural History   
Presented by 

Dr. Scott Pearson, Research Scientist, Washington Department of Fish and Wildlife 

The streaked horned lark (Eremophila alpestris strigata) is a rare migratory sub-species that is classified as a federal 

candidate for listing under the Endangered Species Act and is listed as endangered by the state of Washington and by 

the Species at Risk Act in Canada (Canadian Species at Risk Act 2002, c.29). Genetic data indicate that this 

subspecies is unique, isolated, and has little genetic diversity (Drovetski et al. 2005). Its breeding range has contracted 

over time with local extirpation from former breeding sites across the range (northern Puget trough, southern British 

Columbia, the Washington Coast north of Grays Harbor, and the Rogue River Valley of Oregon) (Rogers 2000, 

Beauchesne and Cooper 2003, Stinson 2005).  In Washington and Oregon, the streaked horned lark nests in grass and 

forb dominated habitats located in south Puget Sound prairies and airports, coastal Washington dune habitats and on 

islands in the lower Columbia River, and agricultural and grass dominated habitats of the Willamette Valley.  The 

objective of this talk is to briefly describe lark taxonomy, distribution, life cycle, reproductive rates and demographics, 

and finally habitat associations.  

Dr. Scott Pearson is a research scientist with Washington Department of Fish and Wildlife where he oversees the 

western Washington research team, conducts research on seabirds, shorebirds and on the streaked horned lark.  Scott 

has been conducting research on the streaked horned lark since 2002 and, along with partners, has published results 

in journals and agency reports describing streaked horned lark genetics, breeding phenology, over-wintering 

distribution, habitat characteristics at the nest site and territory scales, effects of fire on lark habitat, use of nest 

exclosures to improve nesting success, demographic information (nest success, fecundity, survival) and population 

modeling. 

Streaked Horned Lark 

Natural History

Scott F. Pearson

John Williams

  

Lark Natural History

ÅTaxonomy

ÅDistribution

ÅPhenology

ÅMovement Patterns

ÅVital rates

ïSurvival and Fecundity

ÅHabitat Use
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Taxonomy

ÅStreaked horned lark (Eremophila

alpestrisstrigata) is a recognized 

subspecies of the horned lark

ÅConsidered to be one of the most 

distinctive subspecies based on plumage 

and size differences

ÅGenetically distinct

  

John Williams

John Williams  

David Maloney

  

David Maloney

 

  

Distribution

Rod Gilbert
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Phenology
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Clutch Initiation

Puget Lowlands
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Movement Patterns

Rod Gilbert

  

Breeding Dispersal

  Adult 

   Resight location  

 Puget Lowlands Washington Coast Columbia River 

Puget Lowlands 12   

Washington Coast  8  

Columbia River   12 

B
a
n

d
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g
 l

o
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ti

o
n

 

    

 

 

  

Natal Dispersal

  Young of the year 

  Resight location 

 Puget Lowlands Washington Coast Columbia River 

Puget Lowlands 11 4 1 

Washington Coast  4  

Columbia River   4 

B
a
n

d
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 l

o
c
a
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o
n

 

    

 

 

   

Vital Rates

ÅLow survival and fecundity relative to the 

alpine horned lark subspecies

ÅWashington population is declining 

rapidly

Reproductive Success

ÅPredation was the primary source of nest 

failure

ÅSome sites have 

low egg hatchability
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Predators
Habitat Use
Landscape Scale

ÅVery large sites ïall > 300 acres 

(Willamette Valley and Puget lowlands)

ÅAlmost no shrubs or trees

ÅDominated by grasses and forbs

ÅHigh percent bare ground

Habitat Variables

High vs. low density

ÅPositive correlations

ïNon-vegetated

ïAnnual grass

ïRock

ÅNegative correlations

ïMoss/lichen

ïShrubs

ïVegetative hits

ïPerennial grasses
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