


































































































































































































































https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-13?toc=1
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-C/section-17.22
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-D/section-17.32
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-D/section-17.32
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-13?toc=1
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-F/section-17.62
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-17/subpart-G/section-17.72


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Fabout%2Fregion%2Fpacific-southwest&data=05%7C01%7Cstephen_curry%40fws.gov%7C87bcd5bdef4d4f2da6b108da2d1f29e9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637871909109099742%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5fW87ZogHUQsng3UyDTDzOPfwXNQZ2obBo20yFpWCxg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Fabout%2Fregion%2Fpacific-southwest&data=05%7C01%7Cstephen_curry%40fws.gov%7C87bcd5bdef4d4f2da6b108da2d1f29e9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637871909109099742%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5fW87ZogHUQsng3UyDTDzOPfwXNQZ2obBo20yFpWCxg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Fnode%2F376106&data=05%7C01%7Cstephen_curry%40fws.gov%7C87bcd5bdef4d4f2da6b108da2d1f29e9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637871909109099742%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=LK0f3CqPyezChCipsXR5rPsufyGtVcEJT1ZnBDwJsGM%3D&reserved=0


mailto:permitsR8ES@fws.gov
https://www.ecfr.gov/current/title-50/chapter-I/subchapter-B/part-13/subpart-C/section-13.29#p-13.29(b)
https://www.fws.gov/media/recommended-guidance-tracking-field-experience
https://www.fws.gov/library/collections/minimum-qualifications-recovery-permits-pacific-southwest-region


https://fwsepermits.servicenowservices.com/fws


https://ecos.fws.gov/docs/recovery_plan/051207.pdf
https://ecos.fws.gov/docs/recovery_plan/051207.pdf










mailto:permitsR8ES@fws.gov
mailto:permitsR8ES@fws.gov
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Coordinator, Wildlife Diversity Program (currently Justin Garcia; 
Justin.Garcia@wildlife.ca.gov; telephone: 916-207-4957), in addition to the 
CDFW MOU contact named in your CESA MOU or as named in your Scientific 
Collecting Permit. 

d. Dead specimens and/or appropriate parts of dead specimens that are taken
pursuant to this section shall be preserved in accordance with standard museum
practices. Within 120 days, the preserved specimen(s) shall be properly labeled
and deposited with one of the designated repositories specified below. The
permittee shall supply the repository with a copy of this permit to validate that the
specimens supplied to the museum were taken while conducting activities covered
by a permit. Collection data (e.g., dates and location) and depositions of carcasses
by the permittee shall be reported in the subsequent Annual Summary Report
submitted (see ‘Annual Reports’ section). The salvage specimen may be used for
research purposes only when approved by the applicable Field Office Recovery
Permit Coordinator in advance. Requests for specimens to be used for research
shall include information that demonstrates the research will have recovery value
to the species in order to be approved. Any specimens used for research activities
shall be documented in the subsequent Annual Summary Report.

15. Salvage Authorization

The permittee is authorized to salvage all authorized species’ carcasses and provide them
to one of the designated repositories within 120 days by following ‘Designated
Repositories’ section. The permittee shall supply the repository with a copy of this permit
to validate that the specimens supplied to the institution were taken pursuant to a permit
issued by the Service. Any specimens salvaged shall be documented and specified in the
Annual Summary Report (see the ‘Annual Reports’ section) submitted to the applicable
Field Office Recovery Permit Coordinator.

16. Designated Repositories

Designated repositories may be found in the Pacific Southwest Repository Locator
document.

Additional repositories may be approved on a case-by-case basis in advance with
approval by email from the applicable Field Office Recovery Permit Coordinator.

17. California Natural Diversity Database

California Natural Diversity Database forms shall be completed, as appropriate, for each
protected species addressed herein (including observations on or off lands under Federal
jurisdiction) and submitted to the Biogeographic Data Branch, CDFW, 1700 9th Street,
4th Floor, Sacramento, California 95811.

Ocean Dunes District Draft Habitat Conservation Plan Appendix D

file://ifw8ro-srv01.fws.doi.net/ROData/Ecological%20Services/Recovery/PERMITS/Stephen%20Training%20Documents/Justin.Garcia@wildlife.ca.gov
https://www.fws.gov/sites/default/files/documents/repository-locator.pdf
https://www.fws.gov/sites/default/files/documents/repository-locator.pdf
https://www.wildlife.ca.gov/Data/CNDDB


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Fnode%2F376106&data=05%7C01%7Cstephen_curry%40fws.gov%7C87bcd5bdef4d4f2da6b108da2d1f29e9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637871909109099742%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=LK0f3CqPyezChCipsXR5rPsufyGtVcEJT1ZnBDwJsGM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fws.gov%2Fnode%2F376106&data=05%7C01%7Cstephen_curry%40fws.gov%7C87bcd5bdef4d4f2da6b108da2d1f29e9%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637871909109099742%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=LK0f3CqPyezChCipsXR5rPsufyGtVcEJT1ZnBDwJsGM%3D&reserved=0








https://scpapp.wildlife.ca.gov/Lists/Specific%20Use%20Permits/EditForm.aspx?ID=321
https://scpapp.wildlife.ca.gov/Lists/Specific%20Use%20Amendments/EditForm.aspx?ID=561
https://scpapp.wildlife.ca.gov/Lists/Specific%20Use%20Amendments/EditForm.aspx?ID=561
https://wildlife.ca.gov/Explore/Organization/WLB/Permitting
https://wildlife.ca.gov/Explore/Organization/WLB/Permitting
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline


mailto:Justin.Garcia@wildlife.ca.gov
mailto:First.Last@wildlife.ca.gov
mailto:Laura.Patterson@wildlife.ca.gov
mailto:Esther.Burkett@wildlife.ca.gov
https://wildlife.ca.gov/Explore/Organization/WLB/Permitting
mailto:Justin.Garcia@wildlife.ca.gov
https://wildlife.ca.gov/Conservation/SSC/Amphibians-Reptiles
https://wildlife.ca.gov/Conservation/SSC/Amphibians-Reptiles
http://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=157415&inline
http://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=157415&inline
https://wildlife.ca.gov/Conservation/SSC/Mammals
https://wildlife.ca.gov/Conservation/SSC/Mammals


https://wildlife.ca.gov/Conservation/SSC/Birds
https://wildlife.ca.gov/Conservation/SSC/Birds
https://wildlife.ca.gov/Licensing/Scientific-Collecting#539512230-fisheries
https://wildlife.ca.gov/Licensing/Scientific-Collecting#539512231-marine
https://www.wildlife.ca.gov/Data/CNDDB/Maps-and-Data
mailto:Chad.Hirano@wildlife.ca.gov
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline
mailto:Chad.Hirano@wildlife.ca.gov
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=86840


https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161423
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161423
http://www.cwhc-rcsf.ca/docs/HHWG%20Decontamination%20Protocol%202017-05-30.pdf
http://www.cwhc-rcsf.ca/docs/HHWG%20Decontamination%20Protocol%202017-05-30.pdf


mailto:Chad.Hirano@wildlife.ca.gov
mailto:First.Last@wildlife.ca.gov


mailto:Laura.Patterson@wildlife.ca.gov
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=179075
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=179075
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=179075
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline
mailto:Esther.Burkett@wildlife.ca.gov


mailto:David.Hacker@wildlife.ca.gov
mailto:Rebecca.Barboza@wildlife.ca.gov
mailto:Scott.Osborn@wildlife.ca.gov
mailto:Invasives@wildlife.ca.gov
https://www.avma.org/sites/default/files/2020-02/Guidelines-on-Euthanasia-2020.pdf
https://www.avma.org/sites/default/files/2020-02/Guidelines-on-Euthanasia-2020.pdf


https://wildlife.ca.gov/Conservation/Invasives/Report


mailto:Esther.Burkett@wildlife.ca.gov
mailto:Kyle.Rice@wildlife.ca.gov
https://wildlife.ca.gov/Conservation/Laboratories/Wildlife-Health/Rehab/Facilities
mailto:Heather.Perry@wildlife.ca.gov


mailto:Justin.Garcia@wildlife.ca.gov
mailto:Hillary.Sardinas@wildlife.ca.gov
mailto:WILAB@wildlife.ca.gov
mailto:Chad.Hirano@wildlife.ca.gov


https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161424
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161424
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161424
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=44384&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=44385&inline
https://wildlife.ca.gov/Conservation/Plants/Permits
mailto:nativeplants@wildlife.ca.gov
mailto:Chad.Hirano@wildlife.ca.gov
https://scpapp.wildlife.ca.gov/
mailto:Esther.Burkett@wildlife.ca.gov
mailto:Laura.Patterson@wildlife.ca.gov
mailto:Scott.Osborn@wildlife.ca.gov




https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161359
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline
https://wildlife.ca.gov/Conservation/SSC
https://www.wildlife.ca.gov/Data/CNDDB/Plants-and-Animals
https://wildlife.ca.gov/Data/CNDDB/Submitting-Data#44524419-online-field-survey-form
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=25739&inline=1
https://wildlife.ca.gov/Data/CNDDB/Submitting-Data#44524421-digital-data
mailto:Crystal.Sinclair@wildlife.ca.gov


mailto:Kyle.Rice@wildlife.ca.gov
mailto:Jennifer.Pareti@wildlife.ca.gov
https://wildlife.ca.gov/Regions
mailto:Reg4sec@wildlife.ca.gov
mailto:AskR5@wildlife.ca.gov
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=161425&inline
https://scpapp.wildlife.ca.gov/
https://scpapp.wildlife.ca.gov/
mailto:Chad.Hirano@wildlife.ca.gov
https://wildlife.ca.gov/Explore/Organization/WLB/Permitting


http://www.wildlife.ca.gov/
https://wildlife.ca.gov/Explore/Organization/WLB/Permitting
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DIRECTIONS FOR USE, continued 

BAIT PREPARAT ION: 

MEAT BAITS: 

MEAT BAIT PREPARATION: 
Mix 0.027 oz (0.75 g) of this piroduct with 0.18 oz (5.0 g) of powdered sugar. 
Pour or sprinkle concentrate-s ugar mixture over 200 meat cubes that measure about 0.5 in ( 1.3 cm) 
on each side. 
Mix or tumble bait slowly until a ll meat cubes appear to be evenly covered. 

MEAT BAIT APPLICATION: 

NOTE: During application, wear all PPE as l isted under "PERSONAL PROTECTIVE 
EQUIPMENT." 

control of crows, magpies, and ravens with meat baits prepared from this product is limited to the sites 
indicated above under aUSE RESTRICTIONS: Wear rubber gloves while handling baits. Place no 
more than 75 meat cube baits at each baited site. Place 5 to 10 baits in clusters over an area not to 
exceed 1,000 tt2 (93 m2') where control of ravens, magpies, and/or crows is to be affected_ Draw 
stat ions (fresh, unpoisoned animal carcasses) may be needed to attract ravens, magpies. and/or 
crows to the locations selected for bait exposure. If draw stations are used, place meat baits on or 
within a few feet of the animal carcasses. 

WHILE TREATED MEAT BAITS ARE EXPOSED, BAITED AREA S MUST BE OBSERVED 
CONTINUOUSLY FROM A DISTANCE OF NO MORE THAN 1,000 YARDS (914 m) TO DETECT 
APPROACHES BY THREATENED OR ENDANGERED SPECIES AND OTHER NONTARGET OR 
PROTECTED ANIMALS LIKELY TO EAT BAITS. Because of wariness of target bird species, it may 
be necessary to observe baits from behind natural or specialty-constructed blinds. Haz.e away 
Threatened or Endangered arnd nontarget species that might consume baits. Remove baits. if such 
nontarget species continue to approach them 

Unconsumed bait cubes must be retrieved daily, at the conclusk>n of each observation period and no 
later than one hour after sunset. Dtspose of retrieved baits in accordance with applicable State and 
Federal laws. 

EGG BAITS: 

EGG BAIT PREPARATION: 

DIRECTIONS FOR USE, continued 

EGG BAIT APPLICATION: 

NOTE: During application, wear all PPE as l isted under "PERSONAL PROTECTIVE 
EQUIPMENT." 

Control of crows, magpies, and ravens with egg baits prepared from this product is limit~d to the ~it~s 
indicated above under MUSE RESTRICTIONS•. Place all egg baits to be used at one baited site within 
25 ft (7.6 m) of the center of the site or within 25 ft (7.6 m) of any silage/fodder bags that are to be 
protected. Place 1-4 eggs in each bait set, and do not use more than a total of 18 eggs per baited 
site. If a draw station (fresh, unpoisoned animal carcass) is used, all bait sets must be located at least 
10 ff (3 m) from the carcass. Wherever practical, bait sets should be made in "dummy- nests created 
by making small depressions in the ground. Dummy nests may be partially h idden by vegetation or 
o ther debris. In other situations, eggs may be p laced on elevated wooden platforms 1 to 2 ft2 (0.1 to 
0.2 m2) in area. Eggs placed on platforms must be restrained by wire to prevent them from falling off 
platforms or being removed by birds. Apply 2-3 eggs per platform. 

DO NOT USE MORE EGGS THAN ARE NEEDED TO EFFECT CONTROL, as ravens and crows 
tend to cache surplus food. 

Observe baited areas (from blinds) early in baiting period to determine whether nontarget species are 
approaching egg baits. Haze away Threatened or Endangered and nontarget species that might 
consume baits. Remove baits if such nontarget species continue to approach them. 

Rebait with additional treated eggs when more than 50% of the treated eggs offered have been 
removed by ravens, magpies, or crows. When replacing baits, take care not to frighten target birds 
actively removing or feeding upon eggs. Retrieve unconsumed treated eggs within 7 days of 
exposure. Old treated eggs and trl:!ated eggs not eaten by the time control operations cease must 
be disposed of in accordance with applicable State a:nd Federal laws. 

POSTTREATMENT CLEAN-UP 
(Meat and Egg Baits): 

NOTE: During clean-up, wear long-sleeved shirt an d long pants and chemical-resistant gloves 
(such as waterproof or rubber gloves). To further reduce the potential for exposure, use 
appropriate implements such as scoops or other tools to collect carcasses or uneaten bait 

Collect unconsumed and leftover meat daily, and unconsumed and leftover egg baits. dying birds, 
and carcasses within 7 days of treatment Dispose o f such baits and carcasses by burning or burial, 
as authorized by applicable laws and ordinances. 

Dissolve 0.07 oz (2 g) of lhe product in 0.2 pint (100 ml) ofwaan pctable water at 110 "F (43.3 "C) to -1--------------------------------j 
make an approximately 2% solution; or dtssolve 0.14 oz (4 g) of the product in 0.2 pint (100 ml) o f warm 
potable water at 110 GF (43.3 "C) to make an approximately 4% solution; or In other proportions to 
produce a 2% or 4% solution. 

Using an 18-9auge hypodermic needle or similarly-sized implement, make an entry hole in the end of 
each hard-boiled chicken, turkey, or duck egg to be used. Using a syringe and a 20-gauge hypodermic 
needle, slowly inject 0.002 pints (1 ml) of the 2% solution (or 0.001 pints or 0.5 ml of the 4% solution) 
into the yolk of each egg 

Make only enough solution to treat the desired number of eggs. Mark treated eggs with small s kull and 
crossbones or the word POISON. 

STORAGE AND DISPOSAL 
Do not contaminate water, food, or feed by storage or disposal. 

PESTICIDE STORAGE : Store only in original container, in a dry place inaccessible to children, 
pets, and domestic animals. 

PESTICIDE DISPOSAL: Pesticide wastes are acutely hazardous. Improper disposal of excess 
pesticide, spilled bait, or rinsate is a violation of Federal law. If these wastes cannot be disposed of 
by use according to label instructions, contact your State Pesticide or Environmental Control Agency, 
or the Hazardous Waste representative at the nearest EPA Regional Office for guidance. 

CONTAINER HANDLING: Nonrefillable container. Do not reuse or refill this container. Offer for 
recycling, if available. Completely empty bags by st.laking and tapping sides and bottom to k>osen 
clinging particles. Empty residue into application equipment. If bags are not to be recycled, dispose 
o f bags in a sanitary landfill or by incineration if allowed by State and local authorities. If bumed, stay 
out of smoke. 

Revised: 05--06-2016 

Registration No. 56228-29, Page 3 of 3 
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Safety Data Sheet 

Issue Date-: 2-Feb-2004 Re-vision Date: 2 1-Dec-2017 

1. IDENTIFICATION 

Product Identifier 
Product Name Compound ORC-1339 Concentrate - Feedlots 

Compound ORC- 1339 Concentrate - Gulls 
Compound ORC-1339 Concentrate - Pigeons 

Other Me.ans of Ident ification 

Compound ORC-1339 Concentrate-Livestock. Nest & Fodder Depredations 
Compound DRC-1339 Concentrate - Staging Areas 
Compound ORC-1339 Concentrate - Bird Control 
ORC- I H39 Technical 

SOS I USDA-0001 

Synonyms Start.cid e 

Registration Numbe,Cs} 

3-chloro -p-toluidine hydrochloride 
3-chlom -4-methytamine hydrochloride 
3-chJoro 4 -methyfbenzeami-ne hydrochloride 
CPTH 

EPA RE~. # 562 28- 10: Compound ORC-1339 Concentrate- - Feedlots 
EPA RE~ . # 56228- t7: Compound ORC-1339 Concentrate- - Gulls 
EPA RE~ . # 56228-28: Compound ORC-1339 Concentrate - Pigeons 

Version 4 

EPA RE~ . # 56228-29: Compound ORC-1339 Cone-entrate - Livestock. Nest & Fodder 
Depredations 
EPA Rf ig. # 56228-30: Compound ORC-1339 Concentrate - SUgi.ng Areas 
EPA Rf ~ . # 56228-63: Compound ORC-1339 Concentrate - Bird Control 
EPA Rf ig. # 56228-59: DRC-\339 Technical 

Recommended Use of the Chemic.al ancl Restrictions on Use 
Recommended Use Re:stricted Use Pes1icide: For retail sale to and use only by USDA APHIS Certified Appficatot"S 

trained io bird control o r by persons under their direct supeNi:sion. 

Uses Advised Against Any usu(s) not strictly adhering to the Directions for Use on the EPA-approved label.s is str0ngJy 
advisee! against and a violation of federal law. 

Details of the Supplier of the Safety Data Sheet 
Registrant Address Manufacturer Address 

Pocateno Supply Depot 
238 E . Oiilon S.reet 
Poc::ttello, ID 8320 1-6623 

United States Oepanmen1 of Agriculture 
Animat & P1ant Health Inspection Service 
4700 River Road 
Riverdale . MD 20737 

Emergency Telephone Number 
Company Phone Number 
Emergency Telephone (24 
h r) 

t -208-2'.36-M120 
INFOTHAC: 1-352-323-3500 (lntemafional) 
INFOTHAC: 1-SD0.-535-5053 {NOffli America) 
National! Pesticide Information Center Hoiline: 1-800-858-7378 
Poison Control Center. 1-800-222-1222 

Page 1 / 10 
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USOA-000 1 - Compound ORC-1339 Concentrate Revision Oate: 21-Dec-20 17 

2. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW: HAZARDOUS TO HUMANS AND DOMESTIC ANIMALS: Fat.ii if inhaled . harmful if swallowed, 
c.luses severe skin bum s and serious eye damage. m.ly be harmful in oont.lc t wict, skin, and may cause an allergic skin re.lction. 

This chemical is a product registered by the Environmental Protection Agency and is subject ,o certain labeling requirements unde 
federal l.lw. These requirements differ from the classifiC.ltion criteria and hu.ard information required for safety data sheets. and 

for work l.lce labels of non-EPA re jstered chemical s. Please see Section 15 for additional EPA infonnation. 

Appearance Off-white to yellow powder 

Classificat io n 

ute toxicitv - Oral 
~cute ::oxicitv - lnhalation fDus.s/Mis.s) 
Skin corrosionfll'ritation 
Serious eve d.lmaoe/e-. inib tion 
Skin sensitiU1tion 
Hazardous to aouatic environment. Acute 
Hazardous to aouatic environment. Chronic 

Hazards Not Otherwise Classi fied (HNOC) 

Signal Word 
Danger 

Hazard Statements 
F.ltal if inhaled. 
H,lffflfu) rf SW.lllowed. 
C.luses severe skjn bums and eye damage. 
M.ly c.luse an al1ergic skjn reaction. 
Very toxic to aquatic life with long lasting effects. 

Precautionary Statemen ts - Prevent ion 

Physical S tate Powder 

W ash face. hands 3.nd 3.ny exposed skin thoroughly after handlin g . 
Do not eat. drink or smoke when using this product. 
Do not breathe d ust/fume/gas/mist/vapors/spray. 
Use only outdoors or in a we11-ventilated a rea. 
W ear respi:r.ltory protecci:on. 
W ear protective gloves/pro;ective clothing/eye protectionlf.lce p ro:iection. 
Contlminated wor1t d othing should not be alJowed out of the worttpl.lce. 
Avoid relea se into the environment. 

Precautionary Statemen ts - Response 
Immediately call a poi.son oenter o r doctor/physician. 

Odo r Moth balJ 

:::.3.teoorv 4 
.lteaorv t 

:::.3.teoorv tC 
:::.3.teoorv t 
.lteaorv 18 

:::.3.teoorv t 
:::.3.teoorv t 

IF IN EYES: Rin se cautiously with water for several minutes. Remove oont.lc t lenses. if present and easy to do. Continue rinsing. 
Immediately call a poi.son oenter o r doctor/physician. 
IF ON SKIN (or hair): Removef fake o ff immediately all contamiin.lted clothing. Rinse skin with water/shower. 
W ash contamina1ed clothing before reuse. 
If skjn irritation or rash oocu:rs: Get medical 3.dvice/attention. 
IF INHALED: Remove victim to fresh air and keep a; res; in a po sition comfonable for breathing. Jmmedi.ltely call 3 poison center 
or doc::orfphysicia n. 
IF SWALLOWED: Call 3 POISON CENTER o r doctor/physician if you feel u nwell. Rinse mouth. Do not induce vomiting. 
Collec:i spillage. Haz.ltdous to the 3.quatic environment. 

Page 2 / 10 
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USOA-0001 - Compound ORC-1339 Concentrate 

Precautionary Statemen ts • Sto rage 
Store in a well-ventilated pl.lee. Keep container tightly d osed. 
Store locked up. 

Precautionary Statem en ts - Disposal 
Dispose of contents/container ::o an approved was,e d]sposal plant. 

WHMIS Classification 

Revision Oate: 21-Dec-20 17 

This product was c1.lssified in aocordance with the h.l.Ulrd criteria of the Can.ldian Controlled Products Regulations, and the SOS 
contains ;l]I the inform.ltion required by these regulations. 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

Synonyms 

hemical Nam e 
-chloro-p-::oluidine hydrochloride 

Chem ical Additio ns 
Molecula r Weight 
Molecula r Formula 

First Aid Measures 

3-chloro-p-toluidine hydrochloride 
3-chloro-4-methylaniline hydrochlorid e 
3-chloro-4-methylbenzeamine hydrochloride 
CPTH 
ORC- 1339 
St:u'licide 

CAS No 
7745-89-3 

Other ingredients m.lke up 3% of tttis product. 
178.06 g/mo) 
C1H~NCJ2 

4. FIRST-AID MEASURES 

Weigh t-% 
97 

General Advice Immediately C.lll a poi.son center o r doctor/physician. 

Eye Contact Rinse c.lutiously with W.lter for sever;)] minutes. Remove comae, lenses. rf present and easy to 
do. Continue rinsing. lmmediately call a poison center or doctor/physician. 

Skin Contact IF ON SKIN (or hair): Remove/Take off immediately ;l]I contamin.lted clothing. Rinse skin with 
water/shower. Wash comamina,ed clothing before reuse. Immed iately call a poison center o r 
doc::or/physjcian. 

Inhalat ion IF INHALED: Remove victim to fresh air and keep at rest in a position comforuble for breathing. 
Immediately C.lll a poi.son center o r doctor/physician. If person is not breathing. call an 
a mbulance. then give artificial respi:r.ltion. preferably mouth-to-mouth, if possi.ble . 

Ingestion IF SWALLOWED: C.ll) a POISON CENTER or doctor/physician if you feel unwell. 00 NOT 
induce vomiting. unless directed by medical personnel. H.lve victim rinse mouth moroughly with 
water and sip a glass of w.lter. rf conscious a nd able to swallow. Never give anything by mouth 
to a victim who is unconscious. 

Self -Protection of the Firs t Move the affected person from me h.lZMdous exposure. If me exposed person has been 
A ider overcome. notify someone else and put in;o effec:i the est.lbl:ished rescue procedures. Do not 

become a casualty. Understand the facil ity's emergency rescue procedures and know loc.ltions 
of rescue eq uipment before the need Mises. 

Page 3 / 10 
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USOA-0001 - Compound ORC-1339 Concentrate Revision Oate: 21-Dec-20 17 

Most Important Sympto ms and Effects 

Symptoms Overexposure or poisoning symptoms include: central nervous sys;em depression, hematuria . 
d iu resis. and buming of skin and eyes. 

Indication of An y Immediate Medical A ttention and Specia l Treabnent Needed 

Notes to Physician Treat symptomatically. Possible mucosa I damage may contraindicate the use of gastric lavage. 

5. FIRE-FIGHTING MEASURES 

Suitable Ext inguishing Media 
Use extin guishing measures that are appropri,Me to local circumstances and the surround ing environment. Water spray. Ory 
chemical. Carbon d ioxide {COi). 

Unsuitab le Extinguishing 
Media 

Not determined. 

Specific Hazards Arising from the Chemical 
Non-flammable. Non-explosive. Ca n release haZ.Jrdous vapors d uring a fire. Nitrogen o xides (NOx). Hydrochlo ric gas (HCl{g)). 

Protective Equipment and Precaut ions for Firefighters 
As in a ny fire. wear self~on,ained breathin g appara,us pressure-demand , MSHAINIOSH {approved or equivalent) and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Personal Precautions Protect ive Equipment and Emergency Procedures 

Personal Precaut ions Hand le only with protective gloves. clothing and faoe mask or respirator. 

For Emergency Responders Use personal protection recommended in Section 8: Exposu re Controls/Personal Protection. 

Enviro nm ental Precaut ions Prevent from entering ditches. sewers. wa;eiways and/or groundwater. See Section 12: 
Ecological Information. Notify authorities if spi.D has entered wa;eroou rse or sewer o r has 
conuminated soil or vegetation. 

Methods and Materia l for Containment and Cleani ng Up 

Methods for Containm ent Prevent further leakage or spillage rf safe to do so. 

Methods for Clean-Up Pick up spi11age mechanically a nd place in suitable. d osed, property labeled container for 
recovery or disposal. Fo r waste disposal. see Secci:on 13: Disposal Consideration s. 

Precautions for Safe Handling 

Advice o n Safe Handling 

7. HANDLING AND STORAGE 

Wash faoe. hands, and any exposed skin thoroug hly after handling. Do not eat. drink or smoke 
when using this product. Do not breathe d ust/fume/gas/mist/vapors/spray. Use only outdoors or 
in a wen-ventilated area. Wear respiratory protection. W ear protective gJoves/pro:iective clo.hing 
a nd eye/face pro:iection. Contamina,ed worlt d othing should not be anowed out of the 
workplace. 

Page 4 / 10 
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Conditions for Safe Storage Including Any Incompat ibilit ies 

Storage Conditions 

Incompatible Materials 

Expo sure Guidelines 

Keep/store only in origin.ll container. Store locked up. Keep oontl.ir,er tightly closed .lnd s tore in 
a cool, d.ry and wen-ventilated place. Keep away from child ren, pea and domestic animals. 
Keep away from other chemic.lls. Store away from food stuffs. Do not oontaminate wa;er, food 
or feed by s;orage. 

Strong oxidizing agents. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

This product. as supplied . does not oontain any hazardous ma1erials with oecup ation,l) 
exposure limits est.lbl:ished by the region specific regulatory bodies. 

Appropriate Engineering Controls 

En gineering Control.s Engineeri"9 methods to prevent or oontrol exposure are preferred. Methods include process or 
personnel enclosure. mechanical ventilation (dilution and local exh.tust). and control of process 
oonditions. In using this material follow suib ble prec.lutions to oont-ol dust. this helps to prevent 
fire and health haZ.Jrds. 

Individual Protectio n Measures, Such as Personal Protective Equipment 

Eye/Face Protection ALL USERS: Protective eyewear (goggles or face shield). 

Skin and Bo dy Prot!ction ALL USERS: Chemical-resistant gloves. 
USERS MIXING PACKAGES CONTAINING 1 LB OR MORE OF THIS PRODUCT: Long 
sleeved shirt and long pa nts. Chemical-resistant gloves. ChemiCJ1,-.esistant footwe.lr plus 
socks. 
USERS MIXING PACKAGES CONTAINING LESS THAN 1 LS OF THIS PRODUCT: Lo ng 
sleeved shirt and long pa nts. Chemical-resistant gloves. 

Respiratory Pro tection USERS MIXING PACKAGES CONTAINING 1 LB OR MORE OF THIS PRODUCT: Respirator 
with a dust/mist fi.ltering respirator (MSHA NIOSH approv,l) number prefix TC-21C o r NIOSH 
approved respirator with any N. R. P or HE filter). 

Gene ral Hygiene 
Con siderations 

USERS MIXING PACKAGES CONTAINING LESS THAN 1 LB OF THIS PRODUCT: No special 
oro:iection reauired. 

Hand le in aocordance with good industrial hygiene and safety practice. Keep away from food, 
d rink and animal feed ing stuffs. Do not e.lt. d rink or smoke when using this product. W .lSh face. 
hands and any exposed skin thoroughly after handling. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Informat ion on Basic Phiysical and Chemical Properties 

Physical State 
Appearance 
Co lo r 

Property 
pH 
Melting Po int/freezin g Po int 
Boilin g Poin t/Boiling Ran ge 
Flash Po in t 
Eva.porat ion Rate 
Flammability {Solid, Gas) 
Upper flammab ility Limits 
Lower Flammability Limit 
Vapor Pressu re 

Powder 
Off-whi1e to yel1ow powder 
Off-whi1e to yel1ow 

Values 
2.67 
SubUmes 220-230 •c {428-446 • F) 
No da;a available 
No da;a available 
No da;a available 
No da;a available 
No da;a available 
No data available 
1.408 x 10·2 P.l (1.06 x 104 mmHg) 
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Vapor Density 
Specific Gravit y 
Water Solubilit y 
Solubility i.n Other Solvents 

Pa rti tion Coefficient 
Auto-Ignitio n Temperatu re 
De-composit ion Temperatu re 
Kinematic Viscosity 
Dynamic V iscosity 
Exp losive Properties 
Oxid iz.in g Properties 
Density 

Reactiv ity 

No data available 
No data available 
9. 1 g/ 100 ml water 
0.5 g/ 100 ml n~cunol 
0.0 13 gf100 ml acetonitrile 
0.022 
No da,a available 
No da,a available 
No da,a available 
No da,a available 
No dat.:t avJ1ilable 
No dat.:t avJ1ilable 
0 .44 gfml or g/cml 

@ 3o·c 
@ 3o·c 
@ 3o·c 
estimated 

10. STABILITY AND REACTIVITY 

Not reactive under norm.JI conditions. 

Chemical Stab ilit y 
Stable under recommended storage condit ions. 

r o,,ibi lity o f I l ar..11r dou, Rca,tion:, 

None under normal processing. 

Hazardous Polymerizat ion Hazardous polymeriZ.Jtion d~es not occur. 

Conditio ns to Avoid 

Keep out o f reach of children. Contact with incompatible mJ1terials. Heat above 300 •c (570 •F) wi1) ca.use release of ni trogen 
oxides {NOi) and hydrochloric gas (HCl(g)). 

Incompatible Materia ls 
Strong oxidizing agents. 

Hazardous Decompositio n Pro du cts 
No dat.:t avJ1ifable. 

11. TOXICOLOGICAL INFORMATION 

In formation on Likely Routes of Exposure 

Pro du ct Information 

Eye Contact 

Skin Contact 

Inhalat ion 

Ingestion 

The EPA did not require a subchtonic toxic ity study for DRC- t339 Concentrate based on the 
low volumes used J1nd restri~ted use nature of its application. The agency does not believe the 
potential exists for signfficant exposure of ptoducci:on workers or applicators to ORC- 1139 
ConcentrJ1te. 

Causes severe eye dJ1mage. Contact causes bu ming, redn ess. J1nd severe damage. induding 
blindness. 

Corrosive to skin . Causes severe skin irritation, dermatit is. and chemical bum s. May cJ1use an 
J1l1ergjc skin reacci:on. May b:' Jlbsorbed .hrough .he skjn in harmful amounts. 

Fatal if inhaled. Inhala tion ot dusts may be severely irritating J1nd may ca.use chemical bums to 
the respirJ1tory tract. 

H;lflTlfu1 rf swallowed. 

Page 6 / 10 
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Component Informatio n 

Chemical Name 
3-chloro-p-toluldine hydrochklride 
7745-89--3 

Oral LOSO 
302-350 mg/kg (rat) 

Dermal LOSO 
>2.CXX> mgtkg (rabbit) 

Informat ion on Physie;il Che-mical and Toxico logical Effects 

Symptoms Please see Section 4 : Fi:rs;-Aid Measures for symptoms. 

Delaye-d and Imm ediate Effects and Ch ronic Effects f rom Short- and Long-Term Expo sure 

Sen sitizat ion May cause an al1ergic skin r~acci:on. 

Germ Cell Mutagenicity Negative ::est results in three mutagenicity studies. 

RevisionOate: 21-Dec-2017 

Inhalation LCS0 
No dat3 avaiable 

Carcinogen icity This ptodua does not oontan any carcinogens o r po::ential carcinogens as listed by OSHA. 
!ARC orNTP. 

Re-productive Toxicity The EPA did not require a d~velo pmental toxici ty s tudy based on the use ch.lt'acteristics ot 
ORC- 1339 Concentrate. The agency does no t believe the po:ential exists for repeat oral. dermal 
or inhalation exposures to production workers or applicators. 

Num erical Measures of Toxicity 
Not determined . 

12. ECOLOGICAL INFORMATION 

Eco toxicit y 
This product is very highly toxic to birds and aquatic invertebrat:s. This product is toxic to fish. 

Chemical Name 
3-chloro•p•toluldine 
hydrochkride 
7745-89--3 

Persis tenceJOe-gradabili ty 
No data available. 

Bioaccumu latio n 

Algae/Aquatic Plants 
No data available 

Fish LC.o 
9.7 mg/I: Oncomynctrus 
mykiss (rainbow trout): 

10.5 rrg/1: Lepomis 
... .,.crochiru~-lbluellill sunfish 

Sl:ightly accumulates in bluegill sunfish (Lepomfa mac.rochirus). 

Mobility 
No data available. 

Other Adverse Effects 

ToXJcity to 
Microorganisms 
No data available 

Crustacea EC..,, 
0.07 mg/I: Daphnia magna 

(water flea) 

Do not d]scharge effluent contain ing th.is product in;o lakes. s treams. ponds, estuaries. oceans. or other waters unless in 
aooordance with the requirements of a National Pollutant Discharge Elimination System (NP DES) permit and the permitting 
authority has been notrfied in writing prior to d]scharge. Do not discharge effluent containing this product to sewer systems without 
previously notifying the local sewage treatment plant authority. 'For guidance contact your Sta;e Wa:er Soard or Regional Office of 
the EPA 

Page 7 / 10 
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Waste Treatment Methods 

Disposal of Wastes 

Contaminated Packaging 

DOT 
UN/1O No 
Proper Shipping Name 
Hazard Class 
Packing Group 

IATA 
UN/1O No 
Proper Shipping Name 
Hazard Class 
Packing Group 

IMOG 
UN/1O No 
Proper Shipping Name 
Hazard Class 
Packing Group 
EmS-No 

TOG 
UN/1O No 
Proper Shipping Name 
Hazard Class 
Packing Group 

International Inventories 

13. DISPOSAL CONSIDERATIONS 

Pesticide wastes are acutely hazardous. Improper disposal of excess pesticide. spray mixture, 
or rinse is a violation of Federal Law. If these was,es cannot be disposed of by use according to 
la bel instruction s. contaa your State Pesticide or Environmental Control Agency or Hazardous 
Waste represen.ative at .he nearest EPA regional office. Never place any unused product down 
a n indoor or outdoor drain. Do no t contaminate wa,er, food or feed by dJsposaL 

Completely empty bag in app lication equipment. Then dispose o f empty bag in a sanitary landfi.J 
or by incineration or if allowed by sta1e and IOC.ll authorities. by burning . tf bu med, stay out of 
smoke. Do not reuse or refill this contain er. 

14. TRANSPORT INFORMATION 

Please see current shipping paper for most up to da:e shipping information, includJng 
exemptions and special ci:rcwmstances. 

UN2239 
Ch1orotoluidines. solid 
6. 1 {over 66 lbs) 
Ill (over 66 Lbs) 

UN2239 
Ch1orotoluidines. solid 
6.1 
Ill 

UN2239 
Ch1orotoluidines. solid 
6.1 
Ill 

F-A. S-A 

UN2239 
Ch1orotoluidines. solid 
6.1 
Ill 

15. REGULATORY INFORMATION 

This product is exd uded/exempt from TSCA regulation under FIFRA section 3(2){B)(ii) when used as a pesticide (EPA Reg. # 
56228- 10 . 56228- 17. 56228-28. 56228-29. 56228-30, and 56228-63) and from DSL listing as it is regufated under .he Pesticid e 
Control Procluas Act when used as a pesticide. 

TSCA 
DSL 

l egend: 

Exempt 

Exclud ed 

TSCA . l.b'te<i sra:e.s rox,,; SW.stances eontn:11 AC,!' sect1on 8(D) IrrlMiOJ)' 
DSUHOSL • canadl'an Dome.soc S!J.tr<.stance.s U.SvN:::l~e.stx: M.star.ces u.sr 

Page 8 / 10 
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U.S. Federal Regulat ions 

Revision Oate: 21-Dec-20 17 

SARA 311/312 Hazard Categories 

Acute Health Hazard 
Chro nic Health Hazard 
Fire Hazard 
Sudden Release of Pressure Hazard 
Reactive Hazard 

SARA 313 

Yes 
Yes 
No 
No 
No 

Secci:on 313 of Trtle Ill of the Supelfund Amendments and Reauthorization Act of 1986 {SARA). This product does not contain any 
chemicals which are subjec:i to die reporting requirements of the Act and Title 40 of the Code of Federal Regulations. Part 372 

U.S. State Regulations 

U.S. State Righ t-to-Know Regulations 

Chemical Name 
3-chloro-p-toluldine hydrochklride 
n 45-89--3 

EPA Pesticide Registrat io n 
Num bers 

New Jerse Massachusetts 
X 

EPA Reg. # 562 28- 10: Compound DRC- 13 39 Concentrate - Feed1ots 
EPA Reg. # 56228- 17: Compound DRC- 13 39 Concentrate - Gulls 
EPA Reg. # 56228-28: Compound DRC- 13 39 Concentrate - Pigeons 

Penns ania 

EPA Reg. # 56228-29: Compound DRC- 13 39 Concentrate - Livestock, Nest & Fodder 
Oepredation.s 
EPA Reg. # 56228-30: Compound DRC- 13 39 Concentrate - Staging Areas 
EPA Reg. # 56228-63: Compound DRC- 13 39 Concentrate - Bird C<introl 
EPA Reg. # 56228-59: DRC- t339 Technical 

EPA Statement 
This chemical is a pesticide product registered by the Environmental Protecci:on AQency and is subject ::o certain la beling 
requirements under federal pesticide law . These requirements differ from the cla ssrfication cri;eria and hazMd information required 
for safety da;a shee:is. and for wort place labels of non-pesticide chemicals. Fol1owing is the hazard information as required o n die 
pesticide label: 

EPA Pest icide Label 
S IGNAL WORD: Danger 
P ICTOGRAM: Sku11 and crossbones 
ACUTE ORAL TOXICITY: May be fatal rf swallowed . 
ACUTE DERMAL TOXICITY: Harmful if absorbed throug h skin . 
ACUTE INHALATION TOXICITY: Fatal if inhaled {EPA accepted Ca:egory I in Lieu of animal testing data). 
SKIN IRRITATION/CORROSION: Corrosive. 
EYE DAMAGE/EYE IRRITATION: Causes irreversible eye damage and skin bums. 
SENSITIZATION: Mild to modera1e sensitizer. Prolonged or frequ ently repeated skin contla: may cause allergic reacci:ons in 
some people. 
ENVIRONMENTAL HAZARDS: This product is very highly ::oxic ::o birds and aq uatic invertebrates. Runoff may be hazMdous 
,o aq uatic organisms in neighboring areas. Do not apply directly to wa;er, or ,o areas where surface wa;er is present. o r to 
intertidal areas below the mean high water mark. 

Page 9 /10 
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NFPA 

HMIS 

Issue Date: 
Revision Date: 
Revision Note : 

Disclaimer 

16. OTHER INFORMATION 

Health Hazard s 
3 
Health Hazard s 
3 

Flammabil ity 
0 
Flammability 
0 

2-Feb-2004 
21-C>ec-20 17 
Information updated 

l.nstability 
0 
Physical Hazards 
0 

RevisionOate: 21-Dec-2017 

Special Hazards 
None 
Personal Protection 
E 

The informat ion provided in this Safety Data Sheet is corre<ct to the best of our knowledge, informat ion and belief at the 
date of i ts publication. The informat ion given is designed only as a guidance for safe handling, use, processing, s torage, 
tr-ansportatiion, disposal and release and is not to be considered a warranty o r quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combinat ion with any other 
materials o:r in any process, unless specified in the text. 

End of Safety Data Sheet 

Page 10 110 
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DRC-1339 (Starlicide} 
ORC-1339 (3-chloro-4-melhyl benzenarrine 

Ha, Chemical Abstract Service Reg. No. 774$-89--3) 
Is a slow-acting a\lk:lde that is registe,ed with the 
Environmental Protection Agency (EPA) for the 
control of several species of pe$t birds, including 
blaekbltds, statlings, pigeons, crows, raVGns, 
magpies, and gulls. Tedlnical DRC-1339 (Startlclcle 
Technical, EPA Reg. No, 602·134) contains 97 
percent ORC-1339. Starl.Scle Pfoduds and ORC-
1339 ware developed jointly by Ralston Purina, Inc., 
Purina MIiis. Inc .. and the National WIidiife Research 
Center (NWRC) of the U.S. Department of 
AgriclAture's Animal and Plant Hearth Inspection 
Service (APHIS). Registrations are maintained by 
PM Resources, Inc., Earth City Resources, and 
APHIS, 

APHISM'S eurrentty has the following ORC-
1339 products registered with EPA to rosolve bird 
problems that cannot be sof'ved by the use of the 
commercialty available Star1icide Conl)lete (EPA 
Reg. No. 602-136)(See table). 

The use of • • APHISIWS DRC-1339 
registrations is restricted to Certified Appticatora and 
WS personnel trained In bird controJ (ot persons 
under their direct, onslte supervision). All APHISIWS 
ORC-1339 produds are prepared from Starliade 
Technical. 

A nurrtier of APHISIWS State Special Local 
Need (Section 24(cD registrations also are available 
to solve local problems, such as blackbirds in 
sunflowers, blac:kblrds In rloe, and graddes In cittus.. 

Acute Toxicity to Birds and Mammals 
DRC-1 339 was developed as an avicide 

because of i1s differential toxicity to animals. 
M0te acute avian toxicity data are available for ORC-
1339 than for any other pesticide used In the world: 
more than 40 species have been tested. ORC-133-9 
Is hlghly toxic to most s&r1sltlve bird species (LD,o' s 
range from 1 to 10 mg/kg), allowing a toxic dose to 
be placed on a single bait. But it is only slightty to 

■ 
mocSerately toxic to many nonsensitive birds, most 
predatory birds, and most mammals (Lo~·s range 
from 100 to 1,000 mg/k.g). Some specie$, 
Including waterfoW'I and Qallinaceous birds, are 
intennediate in sensitivity to ORC-1339 (LD,o' s 
range from 10 to 100 mglkg). Most bird species 
that are sometimes pests, inciuding starlings, 
pigeon$, blackbirds, crows. and magpies, are 
sensitive to DRC-1339. Many other bird species, 
such as raptors and some small Qraniv0<es are 
classified as nonsensitfve. Known exceptions are 
owls and felines, wffh l 0 50's of about 5 mg/kg 
placing them in the sensitive category. 

Mode of Action 
The mode of action of ORC--1339 in 

sensitive birds i:s irreversible kidney and heart 
damage: a quiat and apparently painless death 
normally occurs 1-3 days following lngeslion. In 
nonsensitive species, the mode of action is quite 
different. and the process requires 10-100 times 
more ORC-1339. In these species. the oentral 
nervous system is depressed, resulting in cardiac 

Compound ORC-1"9 
Concew~eedlot5 
(EPA Reg, No. 56228-10) 

13.39 Gui T oxlcent 96% 
Concentra1e 
(EPA Reg. No. 56228-17) 

Compoood ORC-1339 
coneen1te!e.Pigeot1s 
(EPA Reg. No. 56223--28) 

Comf)OU'ld ORc-1339 
Concenlral&-t.ivfftock 
Oepredattons 
(EPA Reg. No. 56223--29) 

Compound ORC-t 339 
conoen1,a1e--staging 
Area, 
(EPA Reg. No, 5622s.30) 

Rt,glstered U.... 

For controlling blackbirds 
and starlings in ivestoc:t 
feedloc&. 

For COfltrolllng gulls 10 
pr«ect cololial f'l8$ti~ 
$Cabirds. 

For oontrolling pigtKl0$ in 
and aound S1rucbJres 

For oontrOlling OOtVids 
(e.g .• ravens) depredating 
on newborn INeslOdc, 
threalenoo or endangered 
$98d8$, or otnet $peciea 
needing ~ial pr«oction. 

For oootrcling bin:1$ in 

SCagi,g '"'"' associ3ted 
wllh r00$1&. 
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or mspirntory arrest; a quiet death usually occurs 
after 2~10 hou,s. Th& ludr.ey and heart damage !hat 
occurs in sensitive birds that Ingest ORC-1339 is 
irreversible; howeve1, the central nervous system 
depression resulting from ingestion of ORC-1339 in 
nonsensitive mammals and ,aptors can be 
sucoessfully treated symptomatically. 

ORC-1339 is metabolized and excreted from 
an a.nlmals vary qutcidy, with 90 percent or more of 
the oompound lost within 2 hours. Most metabolites 
are much less toxic than OR~1339. DRC-1339 i$ 

no, accumulated ln the bOdy, lhus the compound'.s 
residues generalty range from Oto less than 0.1 ppm 
when death occurs. 

Potential Primary Hazards 
Repeated exposure to ORC-1339 ln feed can 

resutt in the poisoning of sensitive species. The 
concentmtion of ORC-1339 hi teed that is lethal 10 
50 percent of treated startings (lCro) is 4. 7 ppm after 
30 daya of exposu,e and 1.0 ppm after 90 days 
exposure. For bobwhite quaff, the LC~ concentration 
In feed Is 14.1 ppm. and for species of lntetm8diate 
sensitivtty. such as mallard ducks. the 5-day LC!I) is 
322 ppm, DRC-1339 does no! appear to affect avian 
reproduetlOn exctipt at levers very close to where 
toxicity iS expressed. 

Numerous studies conducted by NWRC and 
WS Operat,ons show that ORC·1339 poses a small 
risk of primary poisoning to most nonlaIget species. 
The i:xlmary hazards to nontarget birds are generally 
site specific and can be controlled by selecting a bait 
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ABSTRACT 
Predation by native and non-native predators plays a major role in the recovery efforts for both the 
California Least Tern (Sternula antillarum browni; hereafter “tern”) and Western Snowy Plover 
(Charadrius nivosus nivosus; hereafter “plover”) at Oceano Dunes State Vehicular Recreation 
Area (ODSVRA), and populations throughout the west coast. Predator control programs, including 
trapping and translocation of raptors and owls, have contributed to increased reproductive success 
of sensitive shorebird species. Wildlife Innovations (WI) was hired to provide raptor and owl 
management at ODSVRA and developed a program that focused on the targeted capture and 
translocation of problem individuals identified during intensive surveillance, to reduce predation 
pressure upon terns and plovers. During the 2023 nesting season, a total of 237 avian predators 
from 11 species were recorded in or near protected tern and plover nesting sites at ODSVRA. Of 
those, 56.5% were observed within colony nesting areas. Within colony nesting areas, more avian 
predators were recorded at the 8 Exclosure site (n = 31; 23.1%) than other sites, and Northern 
Harrier (Circus hudsonius; NOHA) was the most observed avian predator (n=31; 23.1%). Avian 
predator observations peaked in April (n=75; 31.6%) at all nesting areas. A greater proportion of 
American Kestrels (Falco sparverius; AMKE; 78.6%) and NOHA (45.2%) when observed within 
colony nesting areas, resulted in disturbance to terns and/or plovers than other raptors or owls. 
Three raptors were captured and translocated from within or near tern and plover nesting sites at 
ODSVRA, including one NOHA, one Cooper’s Hawk (Accipiter cooperii; COHA), and one 
Peregrine Falcon (Falco peregrinus; PEFA). Approximately 55.9% (n= 521.9) of all trap hours 
were expended targeting a single AMKE that was not able to be captured. 
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INTRODUCTION 
California Least Terns (Sternula antillarum browni; hereafter “terns”), one of three subspecies of 
Least Tern, and Western Snowy Plovers (Charadrius nivosus nivosus; hereafter “plovers”) nest 
along the coastline of California (USFWS 1980; 2019). Due to population declines, resulting 
primarily from loss of habitat (Craig 1971, Cogswell 1977), California Least Terns were federally 
listed as endangered in 1970 (USFWS 1973) and were listed as endangered in California by the 
California Department of Fish and Game in 1971 (CDFG 1976). In 1993, the Pacific coast 
population of Western Snowy Plovers was listed as federally threatened under the Endangered 
Species Act (USFWS 1993) and is considered a “species of special concern” in California by the 
California Department of Fish and Wildlife (CDFW). The listings under the Endangered Species 
Act (ESA) mandated protection of tern and plover nesting sites in California that continues to this 
day (USFWS 1985). Oceano Dunes State Vehicular Recreation Area (ODSVRA), a site in 
California, provides important habitat for nesting terns and plovers, and was estimated to account 
for 1.96-2.44% of the breeding population of terns in California in 2017 (Sin 2021).  
California Least Terns nest along the coastlines of Western North America, from the San Francisco 
Bay area to Baja California, Mexico (USFWS 1980). They forage for small fish in the open ocean, 
along with bays, lagoons, estuaries, tidal marshes, river mouths, ponds, and lakes. California Least 
Terns are threatened by multiple factors, including 1) predation by native and non-native predators, 
2) habitat availability, 3) decreased nesting and foraging habitat quality, 4) human disturbance at 
breeding sites, 5) potential degradation or loss of wintering habitat, and 6) other temporary or long-
range factors such as changes in resource availability, disease, and potential effects of climate 
change (USFWS 2006). 
The breeding range of the Pacific Coastal population of plovers extends from Midway Beach, 
Washington, to Bahia Magdalena, Baja California Sur, Mexico (USFWS 2019). Threats to plovers 
have not changed significantly since listing on the ESA, as evidence of habitat loss and degradation 
remains widespread. Although the degree of habitat loss and degradation varies by geographic 
location due to disturbance from human use of areas, urban development, introduced beachgrass, 
and expanding predator populations, remain the management focus in all recovery units (USFWS 
2019, Riensche et al. 2015, USFWS 2007).  
Avian and mammalian predators are significant threats to nesting terns (Burr 1988, Massey 1988, 
USFWS 1988). Predation can result in a direct decrease in the number of birds but can also lead to 
nest and colony abandonment and negatively impact site fidelity (Frost 2015, Velasco 2015). In tern 
breeding surveys conducted in 2014 and 2017 by CDFW, the predators primarily responsible for 
tern predations in California were Peregrine Falcons (Falco peregrinus; PEFA), rats (Rattus spp.), 
Common Ravens (Corvus corax; CORA), Northern Harrier (Circus hudsonius; NOHA), American 
Crows (Corvus brachyrhynchos; AMCR), and coyotes (Canis latrans; Frost 2015, 2017; Sin 2021). 
In 2017, coyotes accounted for 62% of tern nest predations across California, and CORA and 
AMCR were responsible for 30% of nest predations. During that same season, PEFA were 
responsible for 62% of fledgling and 39% of adult predations, and AMKE (Falco sparverius, 
AMKE) and Great Blue Herons (Ardea herodias; GBHE) were the primary predators of chicks 
(Sin 2021). Other notable predators of terns included rats, Gull-billed Terns (Gelochelidon 
nilotica; GBTE), NOHA, Great Horned Owls (Bubo virginianus; GHOW), Western Gulls (Larus 
occidentalis; WEGU), and Burrowing Owls (Athene cunicularia; BUOW). During other years the 
predators listed above are also prevalent causes of predation of terns and tern nests, although 
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additional predator species have also been documented to depredate terns. 
Documented avian predators of plovers greatly overlaps with the predators of terns and include 
gulls, PEFA, AMKE, NOHA, COHA, RTHA, GHOW, BNOW, BUOW, Loggerhead Shrikes 
(Lanius ludovicianus; LOSH), CORA, AMCR, European Starlings (Sturnus vulgaris; EUST), 
GBHE, GBTE, and Black-crowned Night Herons (Nycticorax nycticorax; BCNH; CDPR 2019, 
2020, USFWS 2006, Zimmerman 2008, Marschalek 2012, Jake Manley pers. comm.). Due to 
increasing populations of some native predators on coastal beaches, such as crows and ravens, 
predation pressure upon plovers may also increase and threaten the survival of the species 
(Neuman et al. 2004, USFWS 1993).  
Due to the reduction in the number of nesting terns and plovers on the Pacific coast and their 
federal listing under the Endangered Species Act, wildlife agencies increased their monitoring and 
management efforts. Tern and plover monitoring at ODSVRA began in 1991 and 1992, respectively 
(CDPR 2017). From 2002 through 2021, the number of breeding plovers at ODSVRA ranged 
between 32 and 226, with an average of 151 adults and an average fledging rate of 38.3% (CDPR 
2022). From 2005 through 2020, the average number of tern pairs at ODSVRA ranged from 40 to 
43. Between 2006 and 2021, the average fledging rate was 72.3% (CDPR 2021). During the 2023 
nesting season, fewer tern pairs (41-42) nested at ODSVRA and laid fewer nests than during 2021 
(n=45, respectively). More adult plovers (minimum 229 breeding adults) laid more nests than 
during 2021 (n=223, respectively). Less terns (n=35) but more plovers (n=231) reached fledging 
age.  
Wildlife Innovations (WI) entered into a three-year contract with the California Department of 
Parks and Recreation (CDPR) during the 2021 nesting season, to provide surveillance, behavioral 
evaluation, and mitigate predation of terns and plovers nesting at ODSVRA by raptors and owls. 
All other avian and mammalian predators are managed by USDA/APHIS/Wildlife Services (WS) 
under a separate contract with CDPR. Wildlife Innovations initiated raptor and owl management 
efforts for the 2023 nesting season on 15 March. When predations were identified by ODSVRA 
staff, WI investigated all predations, when possible, to attempt to determine the species 
responsible. The results of these predation investigations, along with direct predator surveillance 
and behavior evaluation data, enabled WI to utilize an adaptive and highly targeted approach to 
manage predator species. This methodology helps to ensure that only high-threat predators are 
targeted for management, thereby reducing potential for negative impacts to the native predator 
community, while also mitigating predation pressure on terns and plovers to support increased 
nesting success. 

STUDY AREA 
Oceano Dunes State Vehicular Recreation Area is a park managed by the CDPR in southern coastal 
San Luis Obispo County, California. It is part of the 18-mile-long Guadalupe-Nipomo Dunes 
complex that extends from Pismo Beach to Point Sal. The southern end of the park directly abuts 
Guadalupe-Nipomo Dunes National Wildlife Refuge. Inside the park, both street-legal and off-
highway vehicles are allowed throughout designated open riding areas (ORA). These areas extend 
approximately 0.5 to 1.5 miles from the coast. Eight numbered marker posts, approximately one-
half mile apart, are positioned along the coastal strand to orient park visitors and staff (CDPR 
2022). From the shoreline to the western edge of the ORA, beginning at the northern edge of the 
Foredune Closures, are regions both seasonally and permanently closed to public access, 
collectively referred to as colony nesting areas. These exclosures have been established to protect 
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nesting terns and plovers, of which terns are only present during the breeding season (April–
September) whereas some plovers are onsite year-round (CDPR 2020). 
The following terminology and associated descriptions are used within this report (taken from 
CDPR 2023). 

ODSVRA—All areas administered by the Oceano Dunes District are part of the ODSVRA. The 
CDPR manages 4,900 acres, 9.1 of which are ocean shorelines (CDPR 2020). During 2022, an 
estimated 183,900 street-legal vehicles and 73,000 off-highway vehicles visited ODSVRA 
(CDPR 2023).  
Open Riding Area (ORA)—The area within the ODSVRA open to vehicle use during the nesting 
season. This area was approximately 874 acres at the beginning of the 2023 nesting season, but 
installation of nest buffers, expansion of the Foredune Closure shoreline fencing in response to 
plover nesting activity, and establishment of closed buffer areas decreased the overall area of 
the ORA throughout the nesting season. The majority of the ORA consists of bare sand, limited 
sections of artificial debris patches, little or no vegetation, and regions of steep topography, all 
of which contribute to suboptimal nesting habitat (CDPR 2023).  
Closed buffer area—Portions of the ORA closed to the public to provide a buffer for tern or 
plover nests, in areas of high chick activity, or at tern night roosts. As OD staff locate nests, 
management closes areas to the public to provide this buffer area. The closed buffer area 
frequently varied in size during the nesting season. Additionally, each year the closed buffer 
will also vary, in accordance with locations of nests found.  
Foredune Closure—Restoration area within the ORA, established in 2020 to improve air 
quality conditions. The closure’s colony fencing is 48 acres in total, extending from 
approximately a quarter mile south of marker post 4 to north of post 6, approximately covering 
0.8 miles of shoreline. The closure is divided into three plots and referenced as: Foredune North, 
Foredune Central, and Foredune South. The fence surrounding each plot is intended to keep 
people and vehicles out of the restoration area, but it is not maintained as predator fencing and 
coyotes and other mammals can easily move through the area. The shoreline is closed during 
the nesting season. 
Southern Exclosure—A single contiguous area within the central and southern portion of the 
riding area that is closed to entry year-round and is a large part of the nesting colony (Fig. 1). 
The colony fencing of the exclosure is maintained predator fencing, unlike the fences of the 
Foredune Closure and vegetation islands. Although contiguous, for the purpose of data 
collection and accurate reporting there are individually identified areas referred to as the 
following: 

6 Exclosure—The area extending from marker post 6 to marker post 7, approximately 0.5 
miles of shoreline and 62 acres. 
7 Exclosure—The area extending from marker post 7 to the southern edge of 7.5 
Revegetation Area , approximately 0.4 miles of shoreline and 63 acres. 
8 Exclosure—The area extending from the southern edge of 7.5 Revegetation Area to the 
North Oso Flaco fencing south of marker post 8, approximately 0.5 miles of shoreline and 
82 acres.  

Boneyard—The area east of the North Oso Flaco dunes. Primarily bare sand, although has more 
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densely vegetated hummocks in the western portion. The area is bisected by a predator fence 
during the nesting season, establishing the western portion as West Boneyard (WBY) and the 
eastern portion as East Boneyard. 
Oso Flaco—The shoreline and dunes in ODSVRA south of the ORA. Consists of 
approximately 1.7 miles of shoreline and divided into two areas referred to as the following: 

North Oso Flaco—The area extending south of 8 Exclosure to the Oso Flaco boardwalk 
access trail, approximately 0.5 miles of shoreline and 68 acres. The shoreline portion is 
closed to pedestrians with symbolic fencing during the nesting season. The area east of the 
shoreline is surrounded by predator fencing and, along with the Southern Exclosure, is 
referred to as the Exclosures. 
South Oso Flaco—The area from the Oso Flaco boardwalk (South of North Oso Flaco and 
not visible on Fig.1) and extending to the ODSVRA southern boundary, approximately 1.2 
miles of shoreline. 

Exclosure—The contiguous area enclosed by the predator fencing surrounding the Southern 
Exclosure and North Oso Flaco. The area within the fencing is approximately 260 acres (does 
not include the closed shoreline areas) and was established to exclude coyotes, humans, and 
vehicles for the protection of nesting terns and plovers (Tamar Carmona pers. comm.).  
Dunes Preserve—An area of tall sand dunes with densely vegetated foredunes in its western 
portion, 0.4 miles north of the Foredune Closure. 
Vegetation Islands—Revegetated areas fenced to prevent access by vehicles and referred to as 
the following: Pipeline (PLR), Maidenform, Eucalyptus North, Eucalyptus Tree, Bigfoot, Boy 
Scout Camp, Pavilion Hill, and BBQ Flats (Fig. 1). 
Arroyo Grande Creek—Seasonally flowing creek that feeds into the Pacific Ocean 
approximately 0.4 miles north of the Foredune closure. A large amount of precipitation during 
the prior winter caused increased flow of the Arroyo Grande (AG) creek and subsequent closure 
of ODSVRA to visitors for part of the 2023 nesting season. 
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Figure 1. Map of ODSVRA, including colony fencing, ORA, and other points of interest, where raptor and owl 
management was conducted for terns and plovers during the 2023 nesting season. 
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METHODS 
Raptor and owl management efforts during the 2023 tern and plover nesting season were conducted 
in and near previously identified beach nesting areas at ODSVRA between 15 March and 24 
August 2023. Those efforts included conducting predator surveillance, behavioral evaluation and 
threat assessment of individual predators, investigation of tern and plover predations to determine 
species or individual responsible, and targeted trapping for raptors or owls documented 
depredating or threatening terns or plovers or their nests. Surveillance data and predation 
investigations reported herein are data collected by WI, and do not include observations made by 
ODSVRA staff or other cooperative entities. However, all observations and information reported 
to WI were used to inform adaptive management efforts and may be referenced during species 
specific narrative summaries as that information contributed to management decisions. 
All WI vehicles and personnel conducting management work on ODSVRA were fitted with 
identifiable markings, such as reflective truck decals and shirts and/or hats displaying the WI logo, 
allowing park rangers, game wardens, and other park staff to easily identify them in areas closed 
for tern or plover nesting. 
Predator Surveillance 
The amount of time spent surveilling each nesting site area varied throughout the season. More 
patrols and fixed-position surveillance were conducted in areas where more avian predator 
observations or predator sign occurred, and in areas where documented or suspected predations of 
terns or plovers occurred. Additionally, when WI personnel were not required to remain in one 
location (e.g., while monitoring active traps), more time was spent monitoring high-density tern 
and plover nesting sites. Fixed-position surveillance was also utilized frequently during the 2023 
nesting season to attempt to pattern individual raptors or to collect specific information on 
activities of high-threat species such as NOHA, PEFA, or CORA.  
Predator observations were recorded during both daytime and nighttime hours while conducting 
routine patrols of exclosure fence lines and shoreline areas, during surveillance from fixed and 
topographically advantageous positions, while trapping for targeted individuals, and while 
performing predation investigations within nesting areas. Predator observations were recorded and 
mapped where the predator(s) were first detected unless the individual(s) focused its activity or 
conducted a noteworthy behavior (e.g., depredated or attempted to depredate a tern or plover) in a 
specific location during the observation. During the latter portion of the 2023 nesting season, a 
shift in data collection procedure was made to accommodate a request made by ODSVRA Staff. 
This shift included recording all relevant nesting exclosures or otherwise identified areas in order 
of visitation, following the initial observation location. Multiple observations of a nondescript 
individual belonging to the same species within 10 minutes of the first observation, were assumed 
to be the same individual and only recorded once, unless physical characteristics allowed for 
confident differentiation and identification as multiple individuals of the same species, in which 
case multiple individuals were recorded.  
In addition to observations of predators, disturbance to terns and plovers caused by predators was 
recorded. If the presence or activity of a predator elicited a behavioral response from a tern or 
plover (e.g., crouching, alarm calling, displaying, mobbing), it was recorded as a disturbance. 
When avian predators were observed within areas expected to be occupied by terns or plovers, but 
disturbance could not be confirmed, it was recorded as “disturbance unknown.” If the avian 
predator was observed flying over terns or plovers visible to the observer and no disturbance to 

Ocean Dunes District Draft Habitat Conservation Plan Appendix G



7 
 

terns or plovers was observed, “no disturbance” was recorded. Not all disturbance may have been 
detected due to factors such as topography, distance, and weather induced reductions in visibility. 
Not every raptor observation was recorded to better utilize personnel time while conducting field 
work. For example, Osprey (Pandion haliaetus, OSPR) were not recorded as their diet is nearly 
entirely comprised of live fish, and they were rarely observed. In addition, while RTHA were 
commonly observed in and near vegetation islands, they rarely threatened nesting terns and plovers. 
As a result, only those RTHA observed inside tern and plover nesting exclosures were recorded. Also, 
while many gull species are documented predators of terns and plovers, because there are so many 
present at ODSVRA, only individuals observed threatening or depredating terns or plovers were 
recorded. Due to these factors, “avian predators” will include all raptors, owls, and corvids observed, 
but may not include gulls, RTHA, or OSPR observed. 
Wildlife Innovations developed a standard weekly surveillance intended to sample all time periods 
within the course of each week, in an effort to prevent avian predators from going undetected. The 
standard schedule was adapted based on expected or detected predator presence. The standard 
surveillance schedule consisted of at least two mornings, two evenings, and one overnight period. 
The surveillance schedule designed and worked by WI was also adapted as needed or requested, 
to fill gaps between work schedules of other entities within the ODSVRA tern and plover program, 
and as a result provide valuable and complimentary information. 
Wildlife Innovations conducted nighttime surveillance using thermal imaging optics to gather 
additional and valuable information regarding activity by nocturnal predators. Nighttime 
surveillance was conducted by determining the most appropriate observation location based on 
knowledge of predator presence and reports provided by ODSVRA staff detailing locations of tern 
and plover nests, chicks, and fledglings. WI personnel arrived at surveillance locations prior to 
sunset to become familiar with terrain during daylight, which helped to improve understanding 
and evaluation of habitat and predator behaviors observed through the thermal optic at night.  
Beginning nighttime surveillance shifts prior to sunset also enabled WI to assist ODSVRA staff in 
documenting tern roosting locations and to count the number of roosting individuals. Nighttime 
surveillance was primarily performed from a fixed point to both limit driving near identified tern 
roosting areas and the possibility of altering nocturnal predators’ behavior.  
Time spent performing nighttime surveillance and trapping for owls reduced personnel hours 
available for monitoring of diurnal raptors. WI senior and field staff utilized ODSVRA staff reports 
of avian predator observations made during daytime hours, combined with data collected by WI 
during nighttime surveys, to continuously reevaluate, prioritize, and shift between nighttime and 
daytime surveillance schedules to best meet the needs of the program. 
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Avian Predator Trapping 
Trapping and translocation of raptors and owls is a complicated process, requiring sufficient 
justification of the impacts or potential for impacts to listed species to satisfy requirements of state 
and federal regulatory agencies, translocation site approval, and completed banding and reporting 
paperwork, to remain in compliance. Before trapping was initiated, focused surveillance was conducted 
to gather ample justification, planning for translocation was conducted, and notification of state and federal 
regulatory agency representatives was completed when required and appropriate. Justification to begin 
trapping followed guidelines developed by CDFW and the U.S. Fish and Wildlife Service 
(USFWS) for the translocation of raptors associated with Threatened and Endangered species 
protection programs (Migratory Bird Permit Office 2013). Capture and justification forms were 
completed and delivered to both regulatory entities, as requested.  
Raptors or owls documented depredating terns or plovers, observed exhibiting threatening 
predatory behavior (including activities that elicited alarm calls from terns or plovers), or 
repeatedly hunting within sensitive tern or plover nesting habitat, whether observed by ODSVRA 
monitoring staff or by WI personnel, were targeted for removal via capture with traps and 
translocation. Wildlife Innovations tailored the type of trap and method of deployment to be most 
effective for the species and the behavior of the targeted individuals. Wildlife Innovations 
additionally considered any characteristics or constraints posed by the trap site. A variety of 
standard trap types as described by Hull and Bloom (2001), were used to target and capture these 
avian predators. Most traps were anchored by attaching them to two-to-five-pound weights via a 
bungee cord which acted as a shock-absorber to reduce potential injury to captured individuals and 
served to maintain tension for snare-based traps. All captured raptors were banded, translocated, 
and released during the 2023 season. 
All captured avian predators were banded with an aluminum USGS service band and, depending 
on species, an auxiliary band from Acraft Sign and Name Plate Co. Ltd. that contained an alpha-
numeric code (black code on silver band) intended to be readable from a distance using optics. 
Peregrine Falcon captured during the 2023 season were instead banded with a black V.I.D. (Siler 
code on black band) instead of an auxiliary band. Captured individuals were released at CDFW- 
and USFWS-approved locations by WI, CDFW, or Natural Resources Volunteer Program (NRVP) 
personnel. 
Predation Investigations 
Wildlife Innovations investigated all reported tern and plover predations when personnel were in 
the field and transited to the field to investigate any depredation sites suspected to be raptor based 
on information provided by ODSVRA staff. If predator species was able to be determined based 
on ODSVRA data and photos, WI recorded the predation for trapping justification but otherwise 
did not include it within summary statistics. If a species could not be confirmed through evidence 
provided by ODSVRA and the predation was suspected to be from a non-raptor or owl species, 
WI investigated the predation the next time WI personnel were onsite. When WI performed the 
depredation investigations, a WI biologist experienced and permitted to operate within tern and 
plover nesting colonies and trained in identifying predator tracks/sign walked to the nest site, 
frequently accompanied by ODSVRA staff. During investigations, depredations were assigned to 
the species-level when possible and assigned a level of confidence regarding the determination.   
Predation investigations presented in this report represent only those directly investigated by WI 
and not all investigations or depredations observed or investigated by other entities at ODSVRA. 
Since WI did not survey within nesting areas regularly, WI relied on ODSVRA staff reports to 
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detect predations. Detections most often involved an initial record of a plover or tern being off the 
nest during at least one regularly scheduled ODSVRA staff “nest-check”. Following that 
observation, or opportunistically if ODSVRA staff were already within a nesting area and 
discovered a depredated nest, the site was checked for signs of predation. In instances that WI was 
not onsite, or ODSVRA staff had otherwise located a depredation site while walking within the 
exclosure, the site was initially investigated by ODSVRA staff. Frequent high winds at ODSVRA 
often damaged or removed evidence at depredation sites if not investigated promptly. To prevent 
loss of evidence and promote accurate identification of the cause of each predation, if WI was not 
available, ODSVRA staff performed the depredation investigation. Due to the above-listed 
challenges, many discovered predations were not able to be identified to species and as a result 
were recorded as “unknown” or “unknown avian.” For a comprehensive summary of all predations 
for the 2023 nesting season, please see the ODSVRA monitoring report (CDPR 2023). 
Data Management and Analysis 
Smart phones and tablets, containing the ESRI Field Maps or Collector for ArcGIS Applications 
(ESRI, Redlands CA), were used to record all predator management data collected in the field. 
These applications were customized by WI for collection of all relevant information for effective 
predator management. Some examples of data collected include the following: name of personnel, 
date and time of observation or work being conducted, name of nesting area where work was 
conducted (e.g., Boneyard), type of predator control work (e.g., trapping), specific equipment used 
(e.g., Bal-chatri trap), activity (i.e. trap-set, trap-check, trap-pulled), specific bait used (e.g., 
mouse), species captured (e.g., PEFA), and final species disposition. These data were later 
summarized, analyzed, and mapped using ESRI ArcGIS Pro and Microsoft Excel (Microsoft 
Office Excel 2016, Mircrosoft Corp., Redmond, WA). Observation data were summed by time 
period, geographic area (e. g., Site or Exclosure), and species, and were reported as the number of 
individuals observed or as a percentage of those observed, which was calculated by dividing the 
number of observations within a given category by the total number of observations made. 
Observations recorded within vegetation areas were summed across all areas rather than by 
reporting individually. Predator observations recorded within occupied plover or tern areas, such 
as the nesting exclosures or on the shoreline, were summarized by site to better describe predator 
activity and predation threat within each site and across all sites. Survey data displayed within 
maps is of observational events, and each icon within those maps may represent more than one 
individual observed. Many raptors and owls are solitary, so most icons in maps only represent a 
single individual. Observational data within tables includes summary of the total number of 
individuals observed, rather than of observation events. 

RESULTS 
Predator Surveillance 
Between 15 March and 24 August 2023, 237 avian predators of 11 species were recorded within 
and near tern and plover nesting areas at ODSVRA (Table 1). Over half of the avian predator 
observations were recorded within colony nesting areas (n=134; 56.5%). The colony nesting area 
with the greatest number of avian predator observations was 8 Exclosure (n=31; 23.1%). However, 
combining exclosures and their corresponding shorelines (i.e., 8 Exclosure and 8 Shoreline), the 
combined area with the greatest number of avian predator observations was 6 Exclosure and 
Shoreline (n=35; 26.1%). Within all areas of ODSVRA, more observations of NOHA (n=58; 
24.5%) were recorded than of other species of avian predator, 46.6% of which were observed 
outside of colony nesting areas (Table 1, Fig. 3). Within colony nesting areas, more observations 
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of NOHA (n=31; 23.1%) and PEFA (n=20; 14.9%) were recorded than of other species of avian 
predator (Table 1, Fig. 3, Fig. 6). More avian predators were observed in all areas during April 
(n=75; 31.6%) than during other months (Fig. 8). The lowest number of predator observations 
within all areas were recorded during August (n=9; 3.8%; Fig. 8). AMCR were most prevalent 
during March and April, whereas CORA were most prevalent during May (Fig. 8). A greater 
proportion of observations of AMKE (n=11; 78.6%) and NOHA (n=14; 45.2%) within nesting 
colony areas resulted in disturbance to terns and/or plovers than from observations of other avian 
predator species (Fig. 9). 

Ocean Dunes District Draft Habitat Conservation Plan Appendix G



11 
 

Table 1. Avian predator observations recorded, by site and species, during the 2023 tern and plover nesting season at ODSVRA. 

Site AMCR AMKE BNOW CAGU CORA COHA GHOW NOHA PEFA RTHA WEGU Unidentified 
Corvid 

Unidentified 
Gull 

Unidentified 
Raptor Total 

Colony Area 15 14 0 2 12 2 4 31 20 16 5 6 7 0 134 
Foredune Closure 2 0 0 1 0 0 0 9 0 0 0 0 0 0 12 
Foredune Closure Shoreline 0 2 0 0 0 0 0 1 1 0 0 0 1 0 5 
6 Exclosure 2 3 0 0 2 0 0 5 2 0 1 0 1 0 16 
6 Shoreline 0 5 0 0 0 0 0 6 5 0 0 0 3 0 19 
7 Exclosure 1 3 0 0 3 0 0 1 2 1 0 0 2 0 13 
7.5 Revegeation Area 0 0 0 0 1 0 0 0 1 2 0 0 0 0 4 
7 Shoreline 0 0 0 0 1 0 0 0 1 0 1 0 0 0 3 
8 Exclosure 6 1 0 0 5 1 4 2 2 4 0 6 0 0 31 
8 Shoreline 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
North Oso Flaco 1 0 0 0 0 1 0 6 2 9 0 0 0 0 19 
North Oso Flaco Shoreline 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 
South Oso Flaco 3 0 0 0 0 0 0 1 0 0 0 0 0 0 4 
Boneyard (West of IBY) 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3 
Other Areas 40 8 2 0 7 3 5 27 2 5 0 3 0 1 103 
Location Unconfirmedb 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 
ORA: Open Riding Area 4 0 0 0 1 0 0 1 0 0 0 0 0 0 6 
East Boneyard (East of IBY) 1 0 0 0 0 0 0 0 0 1 0 0 0 0 2 
Vegetation Areasa 35 8 0 0 6 3 5 26 2 4 0 3 0 1 93 
Total 55 22 2 2 19 5 9 58 22 21 5 9 7 1 237 
a Vegetation Areas include: BBQ Flats, Bigfoot, Dune Preserve, Eucalyptus Tree, Eucalyptus North, Oso Flaco Boardwalk/Flats/Lake, Pavilion Hill, Pipeline, Maidenform and Tabletop. 
bLocation unconfirmed due to auditory detection in dense fog.
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Figure 2. Locations of avian predators observed by WI within and near tern and plover nesting sites at ODSVRA, 
excluding the species captured or targeted for capture, during the 2023 nesting season.
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Figure 3. Locations of NOHA observations made by WI, traps placed for them by trap type and the capture location, 
within or near tern and plover nesting sites at ODSVRA during the 2023 nesting season.
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Figure 4. Locations of AMKE observations made by WI and traps placed by trap type, within or near tern and plover 
nesting sites at ODSVRA during the 2023 nesting season. 
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Figure 5. Locations of owl and COHA observations made by WI, traps placed for owls by trap type, and the COHA 
capture location, within or near tern and plover nesting sites at ODSVRA during the 2023 nesting season. 
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Figure 6. Locations of PEFA observations made by WI, traps placed by trap type, and the capture location within or 
near tern and plover nesting sites at ODSVRA during the 2023 nesting season
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Figure 7. Number of avian predators observed by species, excluding all vegetation areas at ODSVRA during the 2023 tern and plover nesting season.
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Figure 8. Number of avian predators observed by month and species at ODSVRA during the 2023 tern and plover nesting season.
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Figure 9. Number of avian predators observed by species, and whether disturbance of terns and plovers occurred during those observations, within colony nesting areas in ODSVRA,
during the 2023 tern and plover nesting season.
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Avian Predator Removal 
During the 2023 nesting season, four avian predators were targeted for capture within or near tern 
and plover nesting sites on ODSVRA, resulting in the removal of three individuals belonging to 
three species (Table 2, Table 3). Four different trap types were deployed, for a total of 934.39 trap 
hours. Over half of all trap hours were spent attempting to capture an adult male AMKE (55.9%; 
Table 3). A large percentage of the remaining trap hours (34.8%) were spent targeting GHOW.  
The adult male NOHA captured early in the season was released by CDFW in Butte County, CA 
(Table 4). The AHY female PEFA was transferred to Redding NRVP and transported to the Pit 3 
Powerhouse for release (Table 4). The SY female COHA was release by WI at the Blue Oak Ranch 
Preserve in Santa Clara County (Table 4).  
Table 2. Avian predators removed by species and trap type, during the 2023 tern and plover nesting season at 
ODSVRA. 

Species Modified 
Goshawk Trap Bownet Harnessed 

Pigeon Captures  

Northern Harrier 0 1 0 1 
Cooper’s Hawk 1 0 0 1 
Peregrine Falcon 0 0 1 1 
Total 1 1 1 3 
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Figure 10. Capture and release locations of raptors removed from within and near tern and plover nesting areas at 
ODSVRA during the 2023 nesting season. Release locations are depicted within the bounds of the inset map.
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Table 3. Avian predators targeted for removal, and trapping information for efforts conducted during the 2023 tern and plover nesting season at ODSVRA. 

Targeted 
Individual Age Sex Areas Trapped Trap Types Used # Of Days 

Trapping # Of Trap Hours Total Trap Hours 
Targeted 

Individual 
Captured 

Date Captured 

NOHA Adult Male Post 6 Alleyway Bownet 2 24.5 24.5 YES 5/1/2023 

AMKE Adult Male 

Foredune Shore, 
Post 6 Alleyway, 6 
Shore, 7 Shore, 8 

Shore 

Bal-chatri, 
Modified 

Goshawk, Bownet 
11 362.77 521.94 No N/A 

GHOW UNK UNK 
6 Alleyway, 7 
Exclosure, 8 

Exclosure 

Bal-chatri, 
Modified 
Goshawk 

14 302.6 325.37 No N/A 

PEFA Juvenile PEFA 6 Shore, NOF 
Shore Harnessed Bird 4 62.58 62.58 N/A N/A 

TOTAL         31 752.45 934.39     

 

Table 4. Raptors captured and translocated from within ODSVRA, during the 2023 tern and plover nesting season. 

Capture 
Date 

Capture 
Site Species Age Sex Service Band # 

(Right Leg) 
Secondary 
Band Type 

Secondary Band (Color; 
Left Leg) 

Capture 
Method 

Bait 
Used 

Translocation 
Site 

Translocation 
Distance 

Release 
Date 

Released 
By 

5/01/2022 Post 6 
Alleyway NOHA AHY Male 1134-00922 ACRAFT Black on Silver; 4 over V Bownet Quail 

Egg Butte County 506.1 km 5/2/2023 CDFW 

7/24/2023 8 Exclosure COHA SY Female 1266-00896 ACRAFT Black on Silver; 8 over A Modified 
Goshawk 

Collared 
Doves & 
Starlings 

Blue Oak Ranch 
Preserve, Santa 
Clara County 

210.2 km 7/24/2023 Wildlife 
Innovations 

7/31/2023 6 Shore PEFA AHY Female 2187-22101 VID Silver on Black; 94 over AK Harnessed 
Bid Pigeon 

Pit 3 
Powerhouse, 

Shasta County 
666.7 km 8/3/2023 NRVP 
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DISCUSSION 
This was the third year of a 3-year agreement between ODSVRA and WI, to provide raptor and 
owl management to benefit nesting terns and plovers. Avian predator surveillance was primarily 
conducted by one returning and experienced biologist during 2023, with supplemental surveillance, 
behavioral assessment, trapping, and project management support provided by senior level staff.  
Ahead of and during each season working as a part of cooperative conservation programs, WI 
expends great effort to continuously review and scrutinize strategies and methods employed, to 
look for ways to improve the efficiency and effectiveness of each program in every aspect possible 
to best assist in achieving program goals. With another year of experience working on ODSVRA 
as a part of the tern and plover program, WI again gained more knowledge of site dynamics, 
predator use of the site, and developed, tested, and implemented new strategies to improve raptor 
and owl management during the 2023 nesting season. 

Predator Surveillance 
Wildlife Innovations has standardized survey efforts to support comparisons between sites and 
time periods, by establishing and conducting protocol-level point-count and transect surveys for 
the duration of the nesting season at other project sites. However, at ODSVRA during the 2023 
nesting season point-count or transect surveys were not conducted for the following reasons: 1) 
the amount of time necessary to transit between areas at ODSVRA was extensive, 2) access to 
some locations may be restricted due to presence of terns or plovers, and 3) the site is large and 
predator diversity and abundance is high for only one full-time biologist to cover. Variation in 
surveillance time and effort across each site at ODSVRA made it difficult to quantify avian predator 
activity or make comparisons between sites and time periods using only observational data 
collected while conducting field work.  
The standard surveillance schedule employed this season seemed to be effective. Flexibility to shift 
as needed to cover time periods and areas where predators were active, and to surveil areas where 
high densities of tern and plover nesting were likely to attract predators, was an important facet and 
contributed to program success during the season. As possible with funded staff hours during future 
seasons, a similar strategy should be utilized to best meet the needs of the tern and plover program 
at ODSVRA. 

Avian Predator Trapping 
Four Modified Goshawk Traps (MGT) were added to the variety of traps employed at ODSVRA 
during the 2023 nesting season. This trap-type can be operated without direct in-person 
monitoring, unlike Bal-chatri traps (BC), Bownets, or Verbail traps, which have to be monitored 
constantly, and personnel must be nearby to remove captured individuals nearly immediately after 
capture. The MGT is more passive and less selective, as any bird may enter and trigger the trap, 
compared to a Bownet, that requires personnel to remotely trigger the trap. Adding MGTs to the 
set of tools used at ODSVRA allowed WI to operate more traps in more areas simultaneously. 
MGTs were monitored with cellular cameras when placed within areas with cellular coverage to 
reduce personnel time investment, and as an added measure to allow captured individuals to be 
removed from traps as soon after capture as possible. MGTs operated to target owls were opened 
just before sunset and closed before or at sunrise to avoid capture of nontarget individuals. MGTs 
are a cage-like structure in appearance, and some species and individuals may not enter the trap as 
a result of that appearance. Due to that MGTs are best used as one tool within a diverse set of tools 
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employed within a well-rounded trapping program.  
Raptor and owl traps were placed outside of tern and plover nesting areas when possible to do so 
and also effectively capture targeted raptors or owls. This was done to avoid all potential for 
disturbance to nesting terns and plovers associated with placing and operating traps. When 
necessary to trap within nesting exclosures or on shoreline areas densely occupied by plover or 
tern chicks, trap placement and operation permissions required detailed coordination, approval, 
and often an escort from ODSVRA staff. Placing traps and parked vehicles used as blinds while 
monitoring traps at distances from tern and plover broods required to comply with ODSVRA site 
procedures, reduced the number of suitable trapping locations in or near high-density nesting areas, 
where raptors often preferred to hunt. As a result, traps sometimes had to be placed in areas not 
used by raptors for hunting, meaning that capture success was reliant on trap sets to attract and 
capture raptors as they transited to or from higher density nesting areas to hunt. These factors 
reduced efficiency of some trapping efforts, delaying capture of targeted individuals while more 
predation occurred, and may have ultimately prevented capture of some targeted individuals. 
With each nest, chick, fledgling or adult that a predator depredates and consumes, the predator 
may become more fixated on that food source, which can make it more difficult to attract a targeted 
individual to pursue a lure animal offered from within a trapset as an alternative prey item. Once 
raptors or owls become fixated on depredating terns or plovers, capture of those individuals 
becomes more difficult, as it is not possible to use tern or plover chicks as lures due to permitting 
constraints (and WI wouldn’t recommend doing that even if possible). For species such as NOHA 
that may be innately neophobic to unfamiliar prey sources or presentations, once they also become 
fixated on a food source that cannot be matched (e.g., terns or plovers) within a trapset, that may 
further reduce potential for successful capture.  For species such as AMKE that cover lots of 
ground while hunting, it can be difficult to predict and then place traps where they will encounter 
them. If a trap cannot be placed very close to the area where the raptor or owl last successfully 
captured prey, and placed quickly after the raptor was last observed hunting there, capture may be 
delayed or ultimately unsuccessful. For these reasons, it is important to target problem individuals 
as soon after they begin depredating terns and/or plovers as possible, and to place traps as close to 
the location where predators were last hunting, to promote successful capture and mitigate 
predation loss of terns and/or plovers. 
Deploying some traps during daylight hours increases potential for targeted birds to observe trap-
deployment. The level of risk associated with this varies slightly by trap type and species targeted. 
If targeted birds observe personnel or vehicles interacting with trap sets, they may negatively 
associate the trap or lure presentation with the vehicles and humans observed. This may result in 
targeted individuals avoiding traps thereby inhibiting or preventing capture. If raptors or owls 
documented to depredate terns or plovers cannot be nonlethally captured and translocated, lethal 
removal may be the only option to prevent predation impacts to nesting terns and plovers from 
those predators.  
Site access request and approval procedures necessary to place and operate traps for raptor and 
owl management within the ODSVRA tern and plover program are time consuming and have 
prevented placement of traps within optimal areas and at optimal times to capture targeted 
predators. This has delayed or prevented capture of some predators, and caused additional 
depredation loss of terns and plovers that may have been prevented with more streamlined and less 
restrictive trapping access procedures. The potential for additional predation loss due to an active 
predator should be carefully weighed against the potential for temporary disturbance to nesting 
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terns and plovers that may occur due to placement and operation of traps. Identification of these 
challenges within the program are provided here to support recommendations later within this 
document and are provided with the best intentions for the program and terns and plovers nesting 
on ODSVRA. Where and when site access restrictions for trapping are necessary and cannot be 
adapted due to unwritten programmatic or public pressures, WI has and will continue to work to 
develop innovative ideas to maximize efficiency and effectiveness of capturing problem raptors 
and owls within the guidelines of the program.  

Predation Investigations 
At ODSVRA, WS manages all non-raptor and non-owl avian species. As such, surveillance and 
associated data collected by WI focused on raptor and owl observations and predations and did not 
include the same level of collection efforts for corvid species. For a comprehensive summary of 
all plover and tern predations documented at ODSVRA, please refer to the CDPR 2023 monitoring 
report.  
To detect tern or plover predations from owls, WI relied on direct observations during nighttime 
surveillance and ODSVRA staff reports of owl depredation sign or other activity within or near 
colony nesting areas. Typical sign included plover or tern feather piles near owl tracks, or owl 
pellets containing plover or tern remains and/or bands. No owl predations of terns or plovers were 
detected or directly observed during the 2023 nesting season. It is possible that predation occurred 
that was not detected, and owl predations may be more difficult to detect than predation by diurnal 
predators for various factors. At ODSVRA, monitors do not walk the entirety of tern and plover 
nesting areas to avoid unnecessary disturbance. As a result, most predations are detected using 
binoculars or spotting scopes from a distance or discovered while traveling on foot to and from a 
limited number of scheduled in-person nest checks. Given the dynamic topography at ODSVRA, 
it is likely that not all nests, predator sign, or predations were detected. This is compounded by 
frequent high wind events that move sand and blow away sign or other remains from predations. 
These site-specific challenges emphasize the need for extensive personnel time expended to 
attempt to visually cover as much of the nesting area as frequently as possible from a distance, and 
during all time periods to attempt to not miss predator activity and predation that may otherwise 
go undetected. 
The following data summary is a compilation of depredations discovered and investigated or 
directly observed by both ODSVRA staff and WI personnel. A more comprehensive summary of 
nesting efforts and results can be found within Appendix B and H of CDPR 2023. During 2023, 
terns laid a total of 42 nests, 40 with known location and fate, 37 (92.5%) of which hatched, and 
three tern juveniles were depredated by PEFA. Plovers laid 260 nests, 251 with known location 
and fate, 67 (26.7%) of which were determined to have been predated. Of those predated, 58 
(86.6%) are strongly suspected to have been by avian predators, with CORA (n=36, 62.1%), 
NOHA (n=10, 17.2%), and unidentified avian (n=10, 17.2%) were the most prominent identified 
avian predators of plover nests. Additional plover nests with failed, unknown cause or abandoned 
pre-term fates, were likely the cause of predation (CDPR 2023). In addition to nest predation, a 
total of 11 plovers were determined to have been predated. Of the plovers predated, 63.6% (n=7) 
were chicks, one was either a juvenile or adult, two were juveniles, and one was an adult. Of the predated 
individuals for which the predator was able to be determined, 9.1% (n=1) were Western Gull, 
27.3% (n=3) were PEFA, and 63.6% (n=7) were AMKE. 
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Raptors as Predators of Terns and Plovers by Species  
Northern Harriers 
Northern Harriers are cryptic marsh hawks, and males  are sometimes described as “gray 
ghosts” by birdwatchers due to their cryptic nature.  Northern Harriers specialize in hunting birds 
and small rodents and are well known to depredate eggs, nestlings, and chicks of listed species at 
many California nesting sites, including terns and plovers at ODSVRA (CDPR 2019, 2020; Wooten 
et al. 2017, 2018, 2019). Northern Harrier’s have been documented to depredate large numbers of 
nests with eggs, and also chicks, at other CA plover and tern nesting sites and at ODSVRA (CDPR 
2021; Wooten et al. 2019, 2021). Since the NOHA is a Species of Special Concern in California, 
more justification is required before attempting to capture NOHA on state regulated properties. In 
addition to that state protection, long-term raptor researchers believe that the coastal NOHA 
population in California is not doing well, which has prompted regulatory agency representatives 
to scrutinize justification for trap and translocation more.  
Depredation of plover nests with eggs by NOHA was again documented on ODSVRA during the 
2023 nesting season and the lighter-toned adult male was captured and translocated as a result. 
Some research supports that during their nesting season, NOHA within some regions primarily 
target voles as a food source (Hamerstrom et al). The majority of NOHA observed on ODSVRA 
during 2023 were observed targeting, carrying, or consuming rodents. Maintaining presence of 
low-threat resident adult NOHA documented to focus on food sources other than terns and plovers 
would benefit tern and plover management efforts, as those individuals should hold territories that 
may otherwise be filled by NOHA that may target terns or plovers. Additionally, those low-threat 
individuals that produce juvenile NOHA may teach their offspring to also target rodents, thereby 
reducing potential for future conflict with nesting terns and plovers. Due to the wide range of 
NOHA behavior observed during this season, future monitoring should continue to prioritize threat 
assessment and determining high-threat individuals to target for capture and translocation to 
effectively mitigate the predation threat to terns and plovers.  
Capture of NOHA can be time intensive and some NOHA are difficult or impossible to capture. 
NOHA seem to be neophobic to unfamiliar prey and unfamiliar presentations, and as a result lure 
presentation and an unobtrusive trap-type are necessary to promote success. Female NOHA are often 
targeted via trapping at their nests, as the nest provides both a predictable location and strong lure 
for the targeted birds to return to. Males are more difficult to capture since they are wary, and it is 
harder to predict where and when they will be to place a trap ahead of their arrival. There are few 
unobtrusive trap types available to support successful capture of wary NOHA. If an individual 
captured within one of those trap-types and translocated returns to the site and is again a threat to 
nesting terns and plovers, it is even less likely to be recaptured, leaving lethal removal as the only 
remaining management option to mitigate depredation of terns and plovers. Due to these factors, it 
is imperative to correctly assess and identify problem NOHA to the individual level and to only 
target, capture, and translocate those problem individuals. In addition, it is also imperative that all 
controllable factors are mitigated to ensure that traps are not observed being placed by trappers, and 
that trap placement, function, and operation are completed perfectly. These factors make the capture 
and translocation process for NOHA more time-intensive and challenging, than for many other 
species of raptor or owl  
A minimum of seven NOHA were observed at ODSVRA during the 2023 tern and plover nesting 
season, based on assessment of physical characteristics (i.e. plumage development and unique 
characteristics), their use of different areas, and timing of presence. Since some observations didn’t 
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allow for identification to the individual level, more NOHA may have been present. As this is a 
relatively large number of NOHA, ODSVRA and the surrounding properties likely provide ample 
and important habitat for NOHA.  
During the early part of the plover nesting season (March and April), the greatest number of NOHA 
observations occurred within the Foredune Closure. These observations were likely of a single 
adult male NOHA, that later in the season began targeting WSPL nests within that area. Due to 
the documented behaviors and high-density of terns and plovers in that area, that individual was 
captured on 01 May and translocated. The majority of NOHA observations for the remainder of 
the nesting season were of individuals hunting within the vegetation islands, which were more 
sparsely occupied by nesting plovers than other nesting areas. Additionally, NOHA within the 
vegetation islands were most often observed targeting and depredating small mammal species, 
which is typical NOHA behavior (Hamerstrom et al. 1985). The combination of those factors 
supported that those NOHA were a low threat to nesting terns and plovers and therefore no 
management actions were taken.  
The seven distinct NOHA are discussed in detail below.  

Two Adult Female NOHA—A single adult female NOHA was first recorded by WI 
personnel on 30 March hunting the southern portion of the NOF foredunes. Throughout the 
remainder of the 2023 nesting season female NOHA were rarely observed, which is likely 
because they were tending to their own nests, and no predations or predation attempts were 
documented from adult female NOHA. Observations of female NOHA were separated into two 
geographically distinct areas of the site, supporting that they were of two different individuals, 
with one foraging in each of those geographic areas. The first individual primarily hunted the 
southern section of ODSVRA, typically within the NOF foredunes and the vegetation adjacent 
to the Oso Flaco maintenance road. Observations of this individual were very infrequent, and 
as the individual was not documented disturbing or targeting plovers or terns, management was 
not warranted. This individual was likely the mother of the two juvenile NOHA observed 
hunting the same areas of the site later in the season. The second adult female NOHA was only 
observed flying through the Foredune Closure once, and during other observations exclusively 
hunted within vegetation islands (i.e. BBQ Flats, Bigfoot, and Eucalyptus Tree), therefore it 
was assessed as a low threat to terns and plovers and capture and translocation were not 
warranted.   

Two Adult Male NOHA March/Early April—The first sighting of an adult male NOHA 
by WI personnel occurred on 18 March. This individual hunted over the vegetation islands and 
did not display threatening behavior at the time. An adult male NOHA was next observed on 
23 March, when it hunted within vegetation islands and briefly in 8 Exclosure. On 28 March, a 
plover nest (SP1) was found depredated within the Foredune Closure, by ODSVRA staff. 
ODSVRA staff investigated the predation and took photos of avian predator tracks and remains 
of the nest. WI personnel were not able to investigate the predation until later that afternoon, 
and all tracks or other evidence from the predation had been destroyed from wind by then. 
Photos documented overlapping and atypical tracks, which could have been from NOHA, but 
did not allow for confident identification of the predator responsible to the species level. During 
the same day an adult male NOHA was observed by ODSVRA staff hunting low over both the 
Foredune Closure and 6 Exclosure. During that observation, the male NOHA appeared to 
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observe the location of depredated SP1, slowed its speed of flight, and circled the location 
before continuing south. No plover adults flushed from the nest during that observation, 
indicating that the nest was most likely already depredated. These observations may indicate 
that adult male NOHA was continuing to hunt the area after depredating SP1, or instead 
observed the predated nest for the first time if it was not the predator responsible. 
Following the reported predation on 28 March, WI adjusted surveillance efforts to gather more 
information on adult male NOHA activity to identify hunting patterns and better evaluate the 
potential threat to nesting terns and plovers. Follow-up surveillance efforts were focused around 
the Foredune Closure, 6 Exclosure, and 7 Exclosure, although time was also spent surveilling 
the east side of the vegetation islands. Prior to 29 March, the adult male was the only NOHA 
observed on the site north of PLR. On 29 March however, a sub-adult NOHA was observed 
hunting within the Eucalyptus Tree vegetation island, indicating a territory overlap between the 
sub-adult and the adult. On 30 March, two adult male NOHA were identified hunting in 
different colony nesting areas simultaneously. These collective observations indicated that there 
were at least two adult males and one sub-adult NOHA active within or near colony nesting 
areas at ODSVRA at that point in the season. Since multiple NOHA were present, additional 
observations were needed to ensure that the correct NOHA was targeted for capture and 
translocation to mitigate additional nest predations.  
No adult male NOHA were observed again until 2 April, when an adult male was briefly 
observed hunting within 6 Exclosure and on 6 Shoreline by ODSVRA staff. This individual 
was described as lighter in plumage color, matching the NOHA that was observed hunting over 
the SP1 plover nest on the same day it was predated. A variety of environmental factors can 
influence how plumage coloration is perceived including lighting, angle of wings, and specific 
activity during observation (i.e. in-flight or perched). As such, identification of male NOHA 
based solely on plumage coloration assessment without support from more definitive features 
may result in incorrect classification. Therefore, more assessment was needed to identify the 
individual responsible for the predations and to target via trapping. 
Following 2 April, observations of adult male NOHA were infrequent but often included an 
individual characterized as having lighter coloration (hereafter “lighter coloration” and “light-
tone” are used interchangeably). At that time, only two plover nests had been discovered and 
were known to be present within ODSVRA and only SP2 was still active. Therefore, the threat 
from an egg-eating NOHA was low. On 7 April, a camera set at the SP2 plover nest documented 
an adult male NOHA depredating the eggs within the nest and the NOHA appeared to have 
lighter-colored plumage. Photos of NOHA observations recorded by both ODSVRA staff and 
by WI were carefully reviewed, and two distinctly different NOHA were identified from photos. 
One of those was light-toned gray with a clear white breast and belly, and the other was 
generally darker in tone, with dark spotting on the belly, dark upper breast feathers, and 
generally darker feathers on its back and tops of wings. Additional photos comparisons 
indicated that all observations of adult male NOHA hunting and depredating nests within 
exclosures between 30 March and 7 April were determined to be of the lighter-toned male. 
Northern Harriers are territorial and should be more territorial during nesting season. As these 
observations occurred during the period that NOHA should be nesting, it is likely that the 
lighter-toned male displaced the darker-toned male observed earlier in the season.   
With the lighter-toned male NOHA identified as the predator of two plover nests with eggs, WI 
focused on patterning the location and timing of its behaviors (i.e. transiting and hunting), to 
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inform targeted capture efforts if additional nest predations were found. The lighter-toned adult 
male NOHA was observed within nesting areas daily between 7 and 10 April, although the time 
of the day and the areas hunted varied. Initial observations consisted of hunting (i.e., slower 
flight, making loops/circling, returning to hunt over previously predated nests), along the 
western fence of the exclosures or closer to the shoreline. On 10 April, the lighter-toned male 
NOHA shifted to transiting more quickly through nesting exclosures instead of slowly hunting 
those areas. This change in behavior could have been the result of it targeting different prey 
sources in other areas, and it was observed transiting through tern and plover nesting areas 
enroute to those alternate areas. Additionally, lack of hunting success within nesting areas at 
ODSVRA due to low density of plover nests at that time may have caused the male NOHA to 
transit through without expending hunting effort for little or no reward. Without a strong pattern 
of hunting behavior within tern and plover nesting areas, trapping was not warranted nor would 
have been effective at this time, so NOHA-focused surveillance was continued. 
The lighter-toned adult male NOHA was next observed on 20 April. During this observation it 
was hunting within the southern section of the Foredune Closure (same location that SP2 had 
been depredated). It was flying within one foot of the ground, flushing shorebirds and disturbing 
plovers as it hunted. Between 21 April and 27 April, the adult male NOHA was observed by 
both WI and ODSVRA staff hunting near daily within different sections of the tern and plover 
nesting Exclosure. On 28 April two nests, SP26 and SP27, were found depredated in the 
southern portion of the Foredune Closure. During investigation of SP27, definitive tracks and 
one egg remained with puncture marks consistent with NOHA predation were documented. No 
tracks nor definitive evidence remained at SP26, but a nest camera documented the lighter-
toned NOHA consuming plover eggs. Also on 28 April, the adult male NOHA was observed 
by ODSVRA staff depredating nest SP28.  
On 29 April, ODSVRA staff observed the adult male NOHA depredating two plover nests, 
predation of SP35 was investigated and identified to have been from NOHA, and WI observed 
the lighter-toned male NOHA depredate SP22 during the late evening hours. This series of 
events indicated a drastic shift to targeting and depredating plover nests over just two days. The 
extreme behavioral shift, and because more plover nests were being laid and were available to 
depredate, sufficient threat to nesting plovers existed to warrant capture and translocation of 
the NOHA. Wildlife Innovations recommended beginning to trap for the NOHA and ODSVRA 
approved.  
Most observations of the male NOHA were of it flying at a low height through terrain. Due to 
that, the NOHA may not see traps if not deployed directly below its flight path. A Bownet was 
selected for use to target the NOHA that trap type can be concealed and is the least conspicuous 
trap type available for NOHA. ODSVRA Staff suggested that trapping be conducted at one of 
the recently depredated nests in the southern portion of the Foredune Closure. However, that 
area is composed of vegetated and tall hummocks, which would have reduced visibility of traps, 
and also visibility of NOHA when interacting with the trap. Visibility of the NOHA and the 
trap are essential to both evaluating interactions with the trap and also for triggering the trap.  
To minimize disturbance to nesting plovers, and to target where the lighter-toned adult male 
had been observed crossing between Post 6 and the center of the southern Foredune Closure, 
WI requested to place traps within the Post 6 alleyway and that request was approved by 
ODSVRA Staff. Before sunrise on 30 April, two WI biologists deployed two Bownet traps 
separated by about 40m, each baited with different lures. Ten hours of trapping were conducted 
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that day, however the adult male NOHA did not enter the site. Traps were redeployed the 
following morning (1 May), and the adult male NOHA was captured in one of the Bownet traps 
at 08:15. The targeted individual was banded, and transported to Sacramento CA, where it was 
transferred to the USFWS. The USFWS then transferred the NOHA to CDFW who transported 
it to Butte County, CA, and released it on 2 May. A total of 10 plover nests were determined to 
be depredated by NOHA during the 2023 nesting season, all of which were suspected to have 
been by this individual. Following successful capture of the targeted NOHA, no other plover 
predations attributed to NOHA occurred and observations of male NOHA decreased 
significantly. 

Adult Male NOHA Late Season—On 25 May, an adult male NOHA was observed 
hunting within PLR and successfully capturing and consuming a rodent. Following that 
observation, adult male NOHA were seen intermittently at ODSVRA, most often hunting 
within vegetation islands or transiting when observed within exclosures. On multiple occasions, 
adult male NOHA were observed capturing rodents and consuming them or otherwise carrying 
them offsite. In instances where they were hunting within vegetation islands close to the 
exclosures, or were otherwise transiting over exclosures, terns were often disturbed and mobbed 
them until they departed the area. Based on multiple observations, one of the adult male NOHA 
was missing primary feathers, making it uniquely identifiable, and differentiating it from the 
two adult male NOHA documented earlier in the season, resulting in a minimum of three adult 
male NOHA active at the site during the 2023 nesting season.  

Sub-Adult NOHA—The first sub-adult NOHA was observed at ODSVRA on 22 March 
hunting over the Oso Flaco Maintenance Road near Oso Flaco Lake. This individual was rarely 
seen further north, but the next observation was of it arriving from the south and hunting over 
Tabletop, Eucalyptus Tree, and Eucalyptus North. On 2 April it was observed hunting low over 
the vegetation within North Oso Flaco. On 26 April, a sub-adult NOHA was observed twice, 
once hunting over tabletop and again an hour later flying out of 7 Exclosure into the vegetation 
islands where it hunted. No other observations of sub-adult NOHA were made during the 
season, and no threatening predatory behavior was observed to warrant trapping for sub-adult 
NOHA. 

Juvenile NOHA Late Season—Juvenile NOHA were first documented at ODSVRA by 
WI personnel on 18 July. Following the initial observation, juvenile NOHA were only observed 
on three other days and all observations occurred between 18 and 30 July. On 30 July, two 
juvenile NOHA were observed hunting together in the NOF foredunes. No aggressive behaviors 
were documented between the individuals. As most raptors exhibit territorial behavior, they 
might have been siblings. Their area usage overlapped with the adult female NOHA observed 
in that area earlier in the season and discussed above within this report section. This supports 
that she may have had a nest offsite to the south of ODSVRA, and the juveniles may have been 
her offspring. Since the juvenile NOHA were only briefly present on-site, they either altered 
their hunting patterns to target off-site areas or they may have dispersed away from the site.  

American Kestrel 
American Kestrels are aggressive predators of insects, small rodents, and birds (Toland 1987) and 
have been documented as a high threat to nesting terns and plovers on other coastal sites. AMKE 
have been documented depredating chicks more often than other age classes of terns or plovers, 
although they have also been observed taking adults. On another site during a previous breeding 
season a single AMKE was observed taking up to six plover chicks in less than two hours (J. 
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Manley, Wildlife Innovations, personal communication). Given their capacity to quickly depredate 
large numbers of tern or plover chicks in a single depredation event, especially when feeding their 
own chicks and mate, AMKE can be a significant threat to chick survival within tern and plover 
colonies.  
American Kestrels were observed at ODSVRA during the 2023 tern and plover nesting season. 
Most AMKE were observed transiting over the ORA, hunting in vegetation islands, and primarily 
targeted insects, without approaching tern and plover nesting sites. Most AMKE observations were 
males (86.4%, n=19), and nearly all observations of male AMKE were believed to be of one 
individual. During early May, few plover chicks were present within nesting areas due to CORA 
predation of nests with eggs, and AMKE observations occurred in vegetation islands. By the 
middle of May, a marked change in behavior of one male AMKE occurred, and it began focusing 
hunting within shoreline nesting areas occupied by plovers and taking plover chicks. Due to the 
threat to nesting plovers, that male AMKE was targeted for capture.  
The AMKE’s arrival and use of areas was highly erratic and difficult to pattern for trapping. During 
a 11-day period, WI deployed and operated three trap types, operating multiple types in multiple 
locations simultaneously on nearly all days, with up to two biologists trapping within different 
areas simultaneously on some days, to attempt to increase potential of exposing the AMKE to traps 
and capture it. Trapping was conducted within 6, 7 and 8 shorelines, and within the Foredune 
Shoreline. The male AMKE was briefly hung up on a BC trap, but it pulled free. This negative 
interaction with that trap type may have educated the AMKE, resulting in subsequent avoidance 
of that trap type, even when traps were placed in different locations and baited with different lure 
animals. The male AMKE landed on the door of a MGT once, but the lure animals were hiding 
under food and water containers, rather than actively moving around their enclosure. Additional 
observations indicated that male AMKE may have observed other traps but did not interact with 
them.  
Wildlife Innovations requested to place traps in areas where the AMKE was last observed actively 
hunting. Many of the requested trapping locations were not approved by ODSVRA staff due to 
perceived potential for temporary disturbance to plovers associated with placement and removal 
of traps, and for perceived potential to attract the AMKE to an area where plover chicks were 
located thereby increasing potential for predation of plover chicks. Placement and operation of 
traps within less advantageous areas inhibited and may have prevented capture of the AMKE and 
resulted in additional predations of plovers. On multiple occasions, the male AMKE arrived and 
began hunting within location that WI had previously requested to place traps and depredated 
additional chicks without being exposed to traps that were not approved to be placed there. The 
process of requesting to place traps within optimal areas and having those requests denied, delayed 
capture of the AMKE.  
In total, the male AMKE depredated a minimum of five plover chicks, and one adult plover. It was 
not able to be captured, and the last time it was observed was 11 June. The shift away from hunting 
within ODSVRA was likely due to a change in the status and foraging needs associated with the 
development of the AMKE nest it was likely feeding. 
Begin narrative of AMKE observations, depredation, and summary of trapping efforts:  

18 May—A male AMKE was observed hunting multiple shorelines while perching on post 
markers before returning to the vegetation islands. These observations marked a shift in hunting 
behavior and may have indicated an interest in shorebirds as prey. 
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30 May—Adult male AMKE hunted the shoreline and depredated one plover chick and likely 
a second chick within a two-hour period. During the first predation, it carried one of the chicks 
offsite which may indicate that he was delivering prey to a nest of his own.  
1 June—WI shifted surveillance efforts to focus on the male AMKE and observed it hunt along 
the west fence of the Exclosures and depredate a Horned Lark (Eremophila alpestris; HOLA). 
Successful predation of plover chicks, and documented return to resume hunting the shoreline 
in an area occupied by more plover chicks, indicated a high enough threat to justify capture and 
translocation.  
2 June—WI deployed a MGT customized for AMKE within the Post 6 Alleyway. The adult 
male AMKE was observed hunting shorelines on two additional occasions during that day, 
predating one plover chick from near the high tide line, and again carrying the plover chick off 
site, further supporting that the AMKE was delivering prey to a nest. The AMKE did not 
observe the MGT deployed within the Post 6 Alleyway during either visit to the shoreline. 
When the AMKE arrived, it landed on Post 6 facing to the southwest. To target this behavior, 
WI recommended that the MGT be moved to the southwest of the Post 6, but ODSVRA lead 
staff did not approve the location due to proximity to plover broods.  
3 June—WI deployed a second MGT west of Post 7 and three BC traps baited with different 
combinations of lure animals in an east-west line stretching from near the fence to near the tide 
line. The male AMKE arrived and perched on the west fence of 6 exclosure near the traps. The 
AMKE quicky approached the trap and began attacking it to get at the mice within it. This 
continued for several minutes before the AMKE fell with wings splayed, a typical sign of 
successful capture. To prevent the AMKE from escaping, WI began approaching the trap. 
During approach, the AMKE fell backwards off the trap again with wings splayed and flapping, 
indicating it was still caught, but after a brief struggle on the ground, it broke free and flew to 
the fence line. After resting on the fence line, the AMKE resumed hunting the shoreline and 
depredated another plover chick. Upon examining the BC trap the AMKE had interacted with, 
multiple nooses were chewed where they attached to the cage structure of the trap, indicating 
chewing damage from rodent lure animals, and other nooses were cleanly snipped by the 
AMKE. Both factors contributed to the AMKE breaking free from the trap.  
4 June—Traps were deployed again, using a different bait selection to change the visual 
appearance of traps. That afternoon, the AMKE hunted large sections of the shoreline and was 
most active on the foredune shoreline, specifically perching on Post 5 while scanning the 
surrounding habitat for prey. Due to this new hunting behavior, WI recommended moving the 
MGT from Post 7 to the previous 6 Shoreline trapping location and deploying BC traps at Post 
5 would have the greatest likelihood of trap exposure to the AMKE. Wildlife Innovations 
additionally identified MGT placement at Post 5 as an effective approach if BC traps were 
identified as causing too much disturbance in that area. Following this request, WI was 
permitted to deploy traps at the 6 Shoreline location, as well as at Post 6, but trap deployment 
authorization for the Foredune Shoreline near Post 5 was deferred while ODSVRA staff came 
to a decision.  
5 June—WI deployed and opened MGTs on 6 Shoreline and Post 6, and deployed BC traps on 
6 Shoreline while waiting for an authorization decision to place traps within the Foredune 
Shoreline. The AMKE hunted along the Foredune Shoreline and perched on Post 5, then 
predated a fourth plover chick. Following the plover chick predation ODSVRA lead staff 
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authorized WI to deploy BC traps on the Foredune Shoreline, 100-150 feet farther south of Post 
5 than the requested location. After authorization was received, WI removed BC traps from 6 
Shoreline and deployed them on the Foredune Shoreline in the authorized location. Following 
deployment of the traps, the AMKE returned and crossed centrally over the Foredune Closure 
and landed on Post 5, causing it to not observe BC traps deployed to the southwest in the 
shoreline habitat. Once perched on Post 5, the AMKE scanned the shoreline to the north. Since 
the northern shoreline was densely occupied by plover chicks and WI was not authorized to 
place traps there, ODSVRA staff requested to haze the AMKE and WI concurred, as hazing 
was the only option at that point. After being hazed with pyrotechnics, the AMKE flew east to 
the vegetation islands. The AMKE was observed for the third time that day hunting along 6 
Shoreline and perching on Post 6. While perched on Post 6, the AMKE visibly noticed the MGT 
and perched on the door of the trap while looking down at the lure animals. After sitting on the 
door of the trap for some time, the AMKE continued north into the Foredune Shoreline, flying 
very low to the ground, passing the deployed BC traps and perched on Post 5. It was not clear 
whether the AMKE observed the BC traps when transiting or while perching on Post 5. The 
AMKE was unsuccessful hunting on the Foredune Shoreline, and returned to the south, and 
again interacted with the MGT, showing signs of interest in lure animals but did not enter the 
trap, then departed the site to the east. The lure animals may have been hiding under the food 
and water dishes provided within the trap or were otherwise less active than desired to lure the 
AMKE into the trap. 
6, and 7 June—Traps were again deployed. The 6 Shoreline MGT was moved to east of the 
Foredune Shoreline in the alleyway separating the northern and central sections of the Foredune 
Closure to target the AMKE as it flew west to the shoreline. Traps were deployed in these 
locations for two consecutive days but the AMKE was not observed.  
8 June—On the third day, traps were again deployed. The AMKE returned to the site and was 
observed hunting at 6 and 7 Shoreline. During an initial observation, a AMKE that was not 
confirmed to be male consumed a plover chick on the ground before flying off-site, possibly 
carrying the prey item. During a second observation a half hour later, the male AMKE predated 
an adult plover. The AMKE had perched on top of a circular mini-exclosure, constructed to 
prevent CORA nest depredations, and flushed the adult plover from the nest and subsequently 
predated it. The circular mini-exclosure may have contributed to the predation event. Following 
this observation on 8 June, the AMKE was not seen for the rest of the day. 
9 June—WI began trapping using two biologists, allowing more sections of the shoreline to be 
covered. BC’s and MGT’s were deployed at two locations on 6 Shoreline, on the shoreline west 
of 7.5 Revegetation Area, and southwest of 7.5 Revegetation Area to increase the likelihood of 
trap exposure to the AMKE. That day the AMKE was observed hunting most of the shorelines 
on two occasions and depredated a plover chick. There was no indication that the AMKE 
observed deployed traps.  
10 June—WI deployed two Bownet traps, one on the Foredune Shoreline and one on 6 
Shoreline, in addition to BC and MGTs. This combination of traps was time intensive to set but 
covered the greatest amount of ground given the large hunting area utilized by the male AMKE. 
That day, the AMKE was observed twice, first transiting over 8 Shoreline and later perched on 
the western fence of 6 Shoreline. During the second observation, the AMKE flew north over 
the Foredune Shoreline and passed by multiple trap sets, including a Bownet, without observing 
them. After flying past the traps and landing on Post 5, the AMKE flew down to the high tide 
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line and hunted from on foot, appearing to be searching for plover chicks but was ultimately 
unsuccessful. The AMKE briefly returned to Post 5, then flew high to the east over the 
vegetation islands while hunting. After a short time hunting vegetation islands, it flew briefly 
over 7 Exclosure before departing the site. 
11 June— Since the AMKE did not observe any of the traps, WI continued trap deployment in 
the same areas but the AMKE was not observed within tern and plover nesting areas.  
12 June—Trapping was continued for the AMKE, but it was not observed. Following two 
consecutive days of AMKE not being seen at ODSVRA, trapping efforts were discontinued to 
attempt to pattern the changing behavior. The next observation of a male AMKE occurred on 
17 June within the eastern section of PLR, away from the tern and plover nesting areas. No 
additional confirmed observations of the targeted male AMKE were reported for the remainder 
of the 2023 nesting season and no additional depredation loss to AMKE was identified.  

Peregrine Falcon 
Peregrine Falcons are prominent predators of tern and plover chicks, fledglings, and adults and 
have been documented doing so at numerous sites along the California coast, including ODSVRA 
(CDPR 2019, 2020, 2023; Biteman and Manley 2021; Wooten et al. 2016, 2017, 2018, 2019; 
Marschalek 2009). Peregrine Falcons are commonly observed using the central coastline of 
California for nesting, hunting, and perching, and as a result were a focus of raptor monitoring 
efforts again during the 2023 tern and plover nesting season. Wildlife Innovations anticipated the 
return of a previously captured, banded, and translocated adult female PEFA (W49), following 
regular presence on-site during the 2021 and 2022 seasons, however, no banded PEFA were 
observed during 2023 nesting season.  
PEFA were frequently observed transiting north or south along the shoreline at ODSVRA. Capture 
and translocation of PEFA can be time intensive, and likelihood of return to ODSVRA may be 
more likely than for some sites in California for several reasons. Following a successful capture, 
it is crucial that PEFA are translocated as far as possible to prevent return to the site of conflict 
with terns or plovers, as some individuals have returned from long distances (e.g., >800 miles). 
Adult PEFA with established territories are more likely to return to the area of capture than younger 
birds, due to more established site fidelity. Previously trapped PEFA are typically difficult, and 
some individuals may be impossible to recapture. Additionally, since ODSVRA is located within 
the central portion of California, and legal permissions will not allow translocation of captured 
raptors beyond California borders, distances available for translocation of PEFA captured at 
ODSVRA are limited to less than 500 miles if taken to the north and less than 400 miles if taken 
to the south. Due to these factors, it is important to only attempt to capture and translocate 
individuals that are well-documented and have begun to preferentially target terns or plovers and 
are likely to continue to do so. To accomplish this, WI focused on identifying problem individuals 
documented to target terns or plovers on multiple occasions, through intensive adaptive 
surveillance. 
Peregrine Falcons were observed by WI and by ODSVRA staff, transiting through or otherwise 
using every nesting area at ODSVRA during the 2023 season. A minimum of six individuals were 
identified, based on plumage characteristics, habitat use, and timing of presence. Since non-
resident, migrating, or dispersing PEFA may be present at ODSVRA during different periods of 
the season, and individuals may quickly transit through the site, it can be difficult to accurately 
estimate the number of individuals that used ODSVRA during the course of a 6-month tern and 
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plover nesting season. Therefore, the number of individuals identified herein is a minimum, and it 
is possible that more were active at ODSVRA during the 2023 nesting season.  
Observed hunting behavior, predations observed, and kill-sites investigated by WI indicated that 
most PEFA hunting activity targeted HOLA, Brewer’s Blackbirds (Euphagus cyanocephalus), or 
gulls. What was believed to be one juvenile PEFA was documented depredating at least three tern 
fledglings, and trapping was conducted to target that individual. In addition, a juvenile PEFA 
depredated one plover chick, one plover fledgling, and one juvenile plover, late in the season after 
WI had exhausted all fieldwork hours available with the annual budget for the project, so no 
trapping was conducted for that PEFA.  
Observations of both the juvenile PEFA that was targeted for capture, and of an adult female PEFA 
that was captured and translocated are discussed below.  

27 June—A juvenile PEFA was first observed on 27 June, transiting through 7 Exclosure and 
disturbing terns. That individual was characterized by a thick rounded malar, dense vertical 
streaking throughout the belly to upper breast feathers, blue cere, and yellow legs.  
4 July— A juvenile PEFA with the same description was observed by ODSVRA lead staff 
chasing terns over 7 Exclosure but did not successfully capture any terns. That individual was 
not observed again until 19 July. 
19 July— A juvenile PEFA with the same description was observed by ODSVRA staff within 
the NOF foredunes. During this observation, the PEFA flushed from its perch, presumably due 
to vehicle proximity. Young PEFA are not typically shy of vehicles, and this trait complicated 
capture efforts for this individual. If shy of vehicles, mobile trapping may not be possible, and 
large buffers between traps and trapping personnel, and other monitoring personnel may be 
necessary.  
20 July—ODSVRA staff observed a juvenile PEFA with similar plumage diving on a non-
plover or tern avian species within SOF.  
21 July—The juvenile PEFA was observed depredating a banded tern fledge within 7 Exclosure. 
During the observation, the PEFA was hazed repeatedly by ODSVRA staff using both 
pyrotechnic devices and by staff walking on foot. WI shifted to daily surveillance focused on 
PEFA following this observation. 
25 July—The juvenile PEFA was observed perching and hunting on the NOF Shoreline, 
swooping and chasing small white shorebirds and gulls.  
27 July—The juvenile PEFA hunted on 6 Shoreline and depredated a tern fledge. The PEFA 
was initially hazed by ODSVRA staff using a pyrotechnic whistler while the PEFA was hunting 
the tern. Following this predation, WI recommended allowing the PEFA to finish consuming 
the prey before hazing again to prevent the PEFA from killing additional terns if hazed from its 
catch before finishing, and to allow the PEFA to establish a hunting pattern that could be 
targeted via trapping. After the PEFA finished consuming the prey it was hazed and flew east 
landing east of 6 Exclosure. Following this instance, WI recommended that subsequent hazing 
efforts be conducted on foot to avoid conditioning the PEFA to fear vehicles, which could 
prevent effective trapping when using a vehicle as a blind. Photos taken during that incident 
were compared to photos taken on 27 June, and comparisons indicated that the same individual 
may have caused both incidents. WI recommended attempting to capture the PEFA and 
ODSVRA approved. To prevent the PEFA from observing traps being placed by personnel, 

Ocean Dunes District Draft Habitat Conservation Plan Appendix G



35 
 

which may complicate or prevent successful capture leading to more predation loss of terns or 
plovers, WI requested to access the shoreline before sunrise to place traps. That request was 
denied, to avoid potential impacts to plovers from entering the shoreline during the dark. 
28 July—When ODSVRA lead staff and WI personnel were able to access the shoreline after 
sunrise, the juvenile PEFA was perched on the western fence of 6 Shoreline near the planned 
first trap deployment site. Traps were not deployed to prevent the PEFA from seeing WI 
personnel placing traps. The PEFA flew south and perched in the mid-habitat of 6 Shoreline 
near Post 7. The PEFA then left its perch, depredated a banded tern juvenile, and landed directly 
at the location planned for trap deployment and began consuming the tern. While one WI 
biologist monitored the PEFA, a second WI biologist transited south and deployed a trap on the 
NOF Shoreline in case the PEFA left in that direction. After the PEFA finished consuming the 
tern it left to the east, and WI deployed a second trap at the 6 Shoreline location. The PEFA did 
not return to the shoreline that day. 
29 July—WI again requested to access the shoreline before sunrise to place traps for the PEFA 
before it arrived onsite, and ODSVRA lead staff approved that request. WI deployed traps at 6 
Shore before sunrise and waited at that location until after sunrise to transit farther south to 
place a second set of traps, per ODSVRA staff request. The juvenile PEFA was not observed 
on 29 July.  
30 July—An additional trap was added to the 6 Shoreline location and placed before sunrise, 
and trapping was again conducted within NOF simultaneously. The juvenile PEFA was not 
observed on 30 July.  
31 July—Traps were again deployed prior to sunrise, but only at 6 shore and no traps were 
placed in NOF. A juvenile PEFA was observed perching on the western fence of 6 Shoreline at 
sunrise, but quickly flew north out of sight into the fog without observing the trap. The PEFA 
returned but was north of the area where traps were deployed. ODSVRA Staff tried to bump it 
from that area on foot to prevent it from depredating tern fledges and to try to push it towards 
deployed traps. The PEFA left but headed to the east and away from traps. It was observed 
several more times during the day, and again ODSVRA staff attempted to bump it from areas 
occupied by terns or plovers and towards where traps were located, without success.  
While WI was preparing to remove traps from the field an adult PEFA flew over 6 Shoreline, 
swooping and hunting, and engaged one of the traps deployed for the juvenile PEFA. Since the 
adult PEFA was hunting within occupied tern and plover habitat and due to the potential 
problems associated with recapturing an individual if released onsite, it was banded, transported 
to Sacramento CA, and transferred to CDFW for translocation.  
27 August—After WI exhausted all hours budgeted for field work, ODSVRA staff observed 
what may have been the same juvenile PEFA depredate a plover chick. After consuming the 
plover, the individual was repeatedly hazed.  
1 September— ODSVRA staff reported a juvenile PEFA was observed hunting multiple 
shorelines, with no sign of any prey item. On this occasion, the juvenile was also hazed.  
11 September— ODSVRA staff reported a juvenile PEFA was repeatedly observed hunting 
along the shoreline and was hazed using a vehicle. No predations were documented.  
12 September—ODSVRA staff reported a juvenile PEFA depredated two plover juveniles. 
Following the second predation, ODSVRA staff hazed the individual multiple times with 
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vehicles.  
Wildlife Innovations reviewed all photos provided by ODSVRA of observations and compared 
them to photos of the juvenile PEFA targeted for trapping during July. Plumage characteristics 
were very similar, and based on hunting behavior it may have been the same individual that 
was targeted for capture, but that cannot be confirmed.  

Cooper’s Hawk 
Cooper’s Hawks are typically found in woodland habitats and have been documented as a 
significant threat to nesting terns and plovers, especially their chicks, on other sites (Frost 2015, 
Velasco 2015). Cooper’s Hawks are known to be very quick when in flight and can retain juvenile 
brown flight feathers through their second year, making identification of younger birds difficult. 
Cooper’s Hawks were observed five times throughout the 2023 nesting season by WI personnel, 
with the majority of observations within vegetation islands.  
On the morning of 24 July, a second-year COHA was captured within an MGT operated within 8 
Exclosure to target owls. The trap was not set until after sunset, and a camera monitoring the trap 
indicated that the COHA entered the trap after dark. Since COHA are tenacious predators, and 
well documented to depredate terns and plovers, and this individual was well outside of typical 
COHA habitat and within occupied tern and plover habitat, it was translocated to protect nesting 
terns and plovers.  
COHA likely enter ODSVRA from the southern woodland habitat near Oso Flaco Lake, North 
Oso Flaco, and Maidenform Revegetation Area, where they are typically observed and were again 
during the 2023 nesting season. The COHA captured after sunset, and other COHA observations 
around sunrise suggest that COHA within ODSVRA may be more active during pre-dawn and 
post-sunset hours. During future nesting seasons, southern exclosure areas should be surveyed for 
COHA activity during these crepuscular time periods.  

Red-tailed Hawk 
Red-tailed Hawks have been documented to depredate nesting terns and plovers (Carillo 2004, 
Caffrey 1998) and have been observed killing multiple chicks in a short period of time on other 
nesting sites in California (Biteman and Manley 2021, 2022). During the 2023 tern and plover 
nesting season, RTHA were observed nearly every day, with activity occurring throughout the 
daylight hours (morning, noon, afternoon hours). Individuals observed were most often within or 
near the vegetation islands, and no threatening behavior was observed. This was also the case 
during the 2021 and 2022 nesting seasons.  During 2023, RTHA were occasionally observed 
within nesting site exclosures during the latter part of the season, and less often during the early 
part of the season. The individuals observed in exclosures were not consistently present and did 
not show interest in terns or plovers. 
Maintaining close surveillance of RTHA when chicks are on the ground (typically July–
September) will continue to be an important part of depredation mitigation efforts, as that is the 
time of the season when RTHA have been most problematic on other tern and plover sites. Early 
detection of individual RTHA that have shifted to begin targeting terns or plovers can allow for 
expedited mitigation efforts and prevent unnecessary loss of chicks to RTHA predation. 
Owls as Predators of Terns and Plovers by Species 
Great Horned Owl 
Great Horned Owls are common within many ecosystems, occupying a variety of habitats, and are 
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well known to depredate adult, fledgling, and chick terns and plovers (Lau et al. 2017). Since they 
are typically uniformly distributed across the landscape, the removal of an individual that is not 
targeting terns or plovers has the potential to open niche space for individuals that may be more 
problematic as predators of terns and plovers. During the 2023 nesting season, WI again balanced 
surveillance and management of diurnal predators with nights conducting surveillance for and 
behavioral assessment of GHOW activity within and near tern and plover nesting areas at 
ODSVRA. For the majority of the season, WI incorporated at least one nighttime surveillance shift 
each week. Surveillance was conducted by positioning in a topographically advantageous position 
that provided visibility of sections of the colony with the highest density of tern or plover nests, 
chicks, or fledglings. In addition to direct observations of individuals during nighttime 
surveillance, tracks and pellets found during daytime surveillance and other evidence of activity 
or predation by GHOW were used to indicate presence and activity by GHOW. When reports were 
received, or evidence of activity was discovered by WI biologists, WI altered the surveillance 
schedule to include nighttime surveillance of the locations where sign of GHOW activity was most 
recently detected.  
During portions of the 2023 nesting season, threatening diurnal raptor activity necessitated WI 
shift personnel efforts from nighttime surveillance to diurnal surveillance or trapping. In those 
instances, nighttime surveillance was resumed as soon as the threat from diurnal raptors decreased. 
When those shifts were necessary, nighttime surveillance was most often resumed by conducting 
consecutive nights within multiple areas, to prevent a high-threat GHOW from going undetected.  
Following observations of owl sign within exclosures occupied by nesting terns and plovers, and 
during a period when WI personnel were busy with diurnal raptor activity and were not able to do 
nighttime surveillance, two MGTs were operated for owls. The MGTs were placed in two 
locations, one inside of 8 Exclosure and the other within the Post 6 Alleyway. Those traps were 
operated during two periods, the first between 20- 28 July, and the second between 3- 12 August. 
Due to lack of additional evidence of owl activity, trapping was discontinued after 12 August. 
Wildlife Innovations spent four distinct periods conducting surveillance for GHOW, and a 
minimum of three GHOW were identified based on territory use and behavior. Observations made 
during nighttime surveillance are divided by time period and location and summarized below. 

Oso Flaco Lake/Maintenance Road GHOW Pair—On 26 March, the first GHOW of the 
2023 nesting season was observed perching east of the Oso Flaco parking lot. Following this 
observation, GHOW were not observed during nighttime surveillance until 13 April. Between 
13 and 19 April, at least one GHOW was observed consistently perching in the vegetation 
adjacent to the Oso Flake Maintenance Road and Oso Flaco Lakes. During one of these 
observations, two GHOW were observed perching within the vegetation in close proximity. 
Behavior and time of year indicated they were likely a mated pair. All observations of this pair 
took place outside of the tern and plover nesting exclosures, and no observations indicated a 
threat to plovers or their nests, so no management actions were necessary. In addition, the 
presence of the mated pair outside of the southern exclosure had potential to prevent other 
higher-threat individuals from occupying that area. On 15 May, two GHOW were observed in 
the southern portion of ODSVRA, one perched on the Oso Flaco Boardwalk fence line and the 
other within Maidenform. These two individuals were assumed to be the mated pair. Due to 
previous observations of their use of territory, they were again assessed as a low threat and not 
targeted for mitigation.  
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Early May 7.5 Reveg/6 Shore GHOW Surveillance— On 9 and 10 May, possible GHOW 
tracks were located in 7.5 Reveg and on 6 Shore, respectively, by ODSVRA staff. Following 
these reports, WI shifted the surveillance schedule to focus solely on nighttime surveillance, 
and focused efforts in those areas. Over four consecutive days WI spent 40 hours conducting 
surveillance of 7.5 Revegetation Area, 7 Exclosure, and 6 Exclosure, detecting no nocturnal 
avian predators within or near the colony nesting areas. During that same period, no additional 
owl tracks were observed by ODSVRA or other contracted staff. Surveillance results indicated 
the threat level did not warrant further actions and therefore nighttime surveillance was 
discontinued. On 15 May, ODSVRA staff discovered possible GHOW tracks within the east 
side of Eucalyptus Tree Vegetation Island. Since GHOW presence within the vegetation islands 
did not threaten nesting terns or plovers, no additional actions were warranted. 

Late May 6 Exclosure GHOW/CORA Surveillance—On 25 May, ODSVRA staff located 
fresh GHOW tracks within the northern end of 6 Exclosure, and as a result WI shifted to 
nighttime surveillance to assess the threat posed by GHOW. ODSVRA lead staff requested WI 
work a hybrid schedule to help survey for CORA activity during the evening hours, since 
CORA had depredated a large number of nests during the weeks prior. Beginning on 25 May, 
WI filled gaps in surveillance coverage when WS personnel were off during evening hours and 
on weekends. To help cover these time periods, less nighttime surveillance for owls was 
possible. On 26 May, GHOW tracks were discovered in the ORA within the protective fencing 
constructed around plover nest, SP40. This nest had already hatched, and the plovers chicks 
had already moved to the shoreline. Since WI conducted surveillance that night, and near that 
area, but did not see the GHOW, it is likely that the GHOW was active after WI left for the 
evening. Split evening and overnight surveillance continued for five consecutive days, resulting 
in multiple detections of CORA actively hunting within the colony nesting areas, but no other 
sign or observations of threatening owl activity. On 30 May, ODSVRA staff observed the male 
AMKE depredating two plover chicks, and WI transitioned off of nighttime surveillance for 
owls to focus on AMKE.  

June WBY GHOW Surveillance—While WI was conducting AMKE focused trapping 
and surveillance, additional evidence of GHOW activity was found by ODSVRA staff. Most 
of the GHOW sign was located in the southern portion of ODSVRA, in sections with lower tern 
and plover presence. Sign of GHOW presence was found along the IBY fence line and within 
Boneyard multiple times between 12 June and 19 June. Multiple pellets were located, which 
upon examination, contained only small mammal remains. One non-plover or tern species 
feather pile with accompanying GHOW tracks was found within 8 Exclosure on 12 June. Since 
those locations were far from areas densely occupied by terns or plovers, surveillance and 
trapping for the male AMKE were prioritized over additional GHOW surveillance. Following 
the last observation of the male AMKE on 11 June, WI switched back to performing nighttime 
surveillance. During four days of consecutive overnight surveillance from 22 June to 25 June, 
WI did not observe any nocturnal avian predators within or near the colony nesting areas and 
therefore switched back to the general schedule. 

8 Exclosure E Fence GHOW Trapping—WI began conducting consecutive overnight 
surveillance shifts on 15 July with the intention of assessing nocturnal avian predator presence 
and activity within the nesting exclosures. Two overnight surveillance shifts were completed, 
however dense fog significantly obstructed visibility and no predators were observed. Since 
weather predictions indicated that fog conditions would persist for at least a week, to avoid 
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wasting surveillance hours, WI transitioned back to diurnal surveillance. On 19 July, ODSVRA 
staff located broken fragments of a pellet inside of Boneyard near the WBY fence. On 
examination, small mammal remains without any bands or other indications of avian prey were 
identified. Since fog prevented nighttime surveillance and operation of BC traps, and tern and 
plover nesting efforts were peaking, two MGTs were placed, one to the south and one to the 
north of where high-density chicks were located to attempt to capture owls that may enter that 
area. Trap locations were chosen to target areas where owls have been observed transiting and 
hunting during previous seasons, and to avoid disturbance to terns and plovers from necessary 
trap operations. MGTs were opened before sunset and closed at sunrise daily from 20 July to 
27 July. On 23 July, ODSVRA staff found GHOW tracks inside of PLR along the fence 
boundary separating the vegetation island from 8 Exclosure. A second WI biologist began 
nighttime surveillance and deployed BC traps within the eastern fence of 7 exclosure. That 
evening, the fog conditions lifted and no GHOW were detected. On 25 July, WI operated BC 
traps slightly further south, just within the east fence of 8 Exclosure on the north side of PLR 
but no owls were observed. When exiting the field in the morning and closing the MGT for the 
day, WI found GHOW tracks at the 8 Exclosure trap. On review of the camera footage, WI 
confirmed a single GHOW landing on door of the MGT at 23:05. This observation implied that 
the GHOW was interested in the bait type presented, however, did not land on the perch trigger 
to result in a capture. In response, WI altered the perch trigger to provide a more appealing 
target. On 26 July WI again deployed BC traps southeast of PLR within 8 Exclosure, in a 
position determined to be visible from the MGT location, so that if the GHOW did not enter 
the MGT, it may see the BC trap sets improving likelihood for capture. No owls were observed 
within or near the colony nesting areas that night.  
On 27 July, WI opened both MGTs without performing nighttime surveillance. During trap 
setting at sunset, a GHOW was observed on the southwest corner of PLR, near the 8 Exclosure 
fence line within view of the trap. This individual may have been the same one leaving tracks 
along the eastern fence of 8 Exclosure and previously recorded interacting with the MGT on 
camera. Overnight, a GHOW suspected to be the same individual landed next to the MGT twice 
based on camera surveillance. During both observations, the GHOW investigated the lure birds 
through the side of the trap, clearly showing interest but did not enter through the top of the trap 
to land on the perch trigger. The following day (28 July), WI discontinued owl trapping to focus 
on the juvenile PEFA reported depredating tern fledges. Both MGT lure bird cages were 
removed from the field and traps were closed to prevent exposure to the owl without a means 
of capture. On that evening, camera footage recorded the GHOW walking on the ground next 
to the closed MGT top chamber. As there was no bait present at the time, this behavior strongly 
supported that it was the same individual that investigated the trap previously and remembered 
the location. Noting this, WI planned to resume trapping at that location as soon as the threat 
from the juvenile PEFA subsided. During PEFA trapping efforts, GHOW tracks were 
discovered by ODSVRA staff on 30 July at the IBY gate within east Boneyard. 
Following the capture of an adult female PEFA hunting 6 Shoreline and disappearance of the 
targeted juvenile PEFA from the site, WI shifted efforts back to owl trapping on the night of 3 
August. Since remaining field work hours within the available budget were low, WI worked a 
modified schedule which included fewer field hours to extend field work as late into August as 
possible. During that period, MGTs were operated for four consecutive nights weekly from 3 
August through 11 August, and surveillance was conducted around closing of the traps in the 
morning and opening of the traps in the evenings. During trapping efforts, sets of GHOW tracks 
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were found at a distance greater than 10 feet from the 8 Exclosure trap on both 9 and 10 August. 
This indicated GHOW presence within colony nesting areas was intermit and that the GHOW 
may have no longer been interested in the MGT. Since the nesting season was almost over, and 
few tern fledges and plover broods remained, and few field hours remained within the available 
budget, WI discussed with ODSVRA lead staff and jointly decided that BC trapping was not 
necessary. Following the decision, no additional direct observations or signs of owls were 
detected at ODSVRA, and MGTs were removed from the field.  

During the 2023 nesting season, WI spent more time conducting surveys for and trapping diurnal 
raptors. This left less time for nighttime surveillance of GHOW activity and resulted in fewer 
nocturnal predator observations recorded by WI. Since GHOW have been prevalent during 
previous seasons at ODSVRA, nighttime surveillance should be continued with some frequency 
during subsequent seasons. Overnight fog conditions have occurred frequently at ODSVRA. 
Periods of fog have lasted between days and weeks, inhibiting nighttime surveillance using thermal 
optics during those periods. If project funding and associated personnel time can support this level 
of effort, WI recommends weekly nighttime surveys to attempt to detect all owls using the site. 
Since beginning nighttime surveillance in 2021, valuable information has been gathered regarding 
nocturnal predator behavior (including owls, coyote, skunks, and location and size of the tern night 
roost) that would not have been otherwise detected or learned.  
Barn Owls 
Barn Owls are well documented to depredate adult and juvenile terns and plovers on other sites in 
California. During the 2023 nesting season, no tern or plover predations detected at ODSVRA 
were attributed to BNOW. Evidence of BNOW activity within or near the nesting areas was only 
detected once by ODSVRA staff (NOF shoreline), and WI heard vocalizations by BNOW twice 
during nighttime surveillance. Although the exact locations where the vocalizations came from 
were not able to be determined due to dense fog, one BNOW was heard near the vegetation islands 
east of 7 Exclosure, and the second was within 7 Exclosure or within the ORA on the east side of 
7 Exclosure. The number of BNOW detections during 2023 was much lower than in 2022. BNOW 
typically only land on the ground when making attempts to capture prey, making detection of their 
presence and activity within tern and plover nesting areas difficult when relying solely on 
discovery of tracks, impact marks, or predations. During 2022 WI spent more time doing nighttime 
surveillance due to higher owl activity, fewer issues with diurnal avian predators that required 
daytime shifts, and this may be why more BNOW were detected. Nighttime surveillance may be 
especially important to detect BNOW activity because of their behavior. Nighttime surveillance to 
detect BNOW activity may be most important around high-density tern and/or plover nesting or 
roosting areas, and during the periods of the season when density is highest. A more complete 
understanding of BNOW activity and presence at ODSVRA during future nesting seasons would 
benefit from more frequent nighttime surveillance, if threat posed by diurnal raptors is lower or 
personnel time is greater. 
Non-Raptor or Owl Predators  

American Crows—AMCR are a prominent and problematic predator of nesting terns and 
plovers at other nesting sites in southern California, such as Naval Base Coronado, Marine Corps 
Base Camp Pendleton, Venice Beach, and Huntington Beach (Biteman and Manley 2021; Manley 
and Johnson 2019; Brinkman and Garcelon 2016; Liebezeit and George 2002). American Crows 
are synanthropic predators that thrive around human development (Johnston 2001, Marzluff et al. 
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2001) and whose populations in urban areas of California may be growing. Monitoring of AMCR 
continued throughout the 2023 breeding season in an effort to best assist the tern and plover 
program at ODSVRA. During 2023, AMCR were almost exclusively observed during March and 
April, and were most frequently observed within 8 Exclosure. This may indicate that AMCR 
primarily accessed the site from the south or east, rather than the north. Despite the observed 
presence of AMCR within developed areas to the north and northeast of ODSVRA, they were 
seldom observed entering nesting sites or shorelines from those directions. However, two 
depredated plover nests located north of primary and protected nesting areas, bordering areas 
historically and actively utilized by ODSVRA campers, were investigated by WI personnel, and 
determined to be depredated by AMCR. Nesting in this area might have taken place in this non-
typica area during the 2023 season due to a large amount of precipitation during the prior winter, 
which caused increased water flow within AG creek and a resulting safety closure of ODSVRA to 
visitors. Without vehicle access, much of the traditionally camper-occupied sections of beach 
remained unoccupied by humans, making it more available for plover nesting. Once camping and 
vehicle access to ODSVRA was allowed to resume during the 2023 season, AMCR may have been 
drawn to the area and subsequently located the plover nests.  Observations made by WS indicate 
that AMCR activity may have increased between the 2021 and 2022 nesting seasons. If that trend 
is valid and continues, AMCR may become a more prominent threat to nesting terns and plovers 
at ODSVRA during future seasons. Monitoring of AMCR should be continued and the threat to 
nesting terns and plovers reevaluated continuously. An important facet of AMCR management 
will be to identify anthropogenic food sources and other attractants within and near ODSVRA. 
Anthropogenic food subsidies are a primary source of corvid population growth around developed 
areas. Removing those attractants or excluding AMCR from accessing them would be an important 
step in a comprehensive management program. 

Common Ravens—CORA are extremely intelligent, can have large territories, and have 
been documented to have significant negative impacts on listed species across the western US 
(Wooten et al. 2016, 2017, 2018, 2019, Frost 2015 Liebezeit and George 2002, Burrell and Colwell 
2012, Smith and Murphy 1973, Craighead and Craighead 1956). In California alone, CORA are 
known to be predators of the eggs and young of threatened and endangered species, including 
California Least Terns, Western Snowy Plovers, California Condors, San Clemente Island 
Loggerhead Shrikes, Greater Sandhill Cranes, Marbled Murrelets, and desert tortoises (Liebezeit 
and George 2002). Common Raven populations in the United States have increased an estimated 
2.87% annually for the last 50 years and by 3.46% annually within the last ten years (Sauer et al. 
2017). Additionally, CORA populations within California deserts have increased by more than 
1000% during a recent 25-year period (Boarman and Berry 1995). As it is probable that CORA 
populations within and near ODSVRA will also follow these growth trends, the threat of predation 
to terns and plovers by CORA will also likely increase in subsequent years. 
During the 2023 tern and plover nesting season, CORA were observed within sensitive nesting 
site exclosures by WI and documented to have depredated at least 36 nests by ODSVRA staff 
(CDPR 2023). Common Ravens were most often observed in pairs, foraging and hunting from the 
wing while transiting through the site. As with AMCR, when directly observed or after being 
alerted by ODSVRA staff, WI supported WS personnel by helping visually track CORA to support 
removal. All CORA observations made by WI took place between March and June, with the 
highest number of CORA observed during May. Common Ravens were most frequently observed 
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by WI within vegetation islands, or 8 Exclosure.  
During a period of high plover nest depredation during May, ODSVRA lead staff requested WI 
alter surveillance periods to include evening and weekend hours. To benefit the overall program, 
WI modified the intended work schedule from full overnight owl surveillance and began evening 
and early nighttime surveys on 25 May. During the first two consecutive evenings of surveillance, 
WI observed two CORA, presumed to be a mated pair, hunting within the plover colony. Common 
Ravens have been documented to recognize and remember human faces and may alter their 
behavior following a negative experience or observation of another CORA experiencing a negative 
interaction with predator control personnel or equipment. Once educated and wary, the likelihood 
of removing those individuals decreases substantially. Based on occurrences both reported by 
ODSVRA staff and directly observed by WI, CORA may have altered their activity periods to 
avoid the site during weekdays before 17:00, when WS was typically present.  
Careful management of CORA is important to effective predation mitigation for terns and plovers. 
To support effective management of CORA, it is important to prevent targeted individuals from 
witnessing and surviving the use of management methods. CORA that observe personnel or 
management methods employed may be difficult or impossible to remove, and predation from 
educated CORA may be prolonged, as they can live as long as 15 years (Lutmerding and Love 2020). 
Due to those factors, a single mistake when managing CORA may result in recurring depredation 
events both within and across seasons. Attempting to mitigate recurring depredation from an educated 
CORA can be extremely costly of personnel time and reduce the amount of time available for other 
essential predator management tasks within a tern and plover program. To prevent educating CORA, 
great care should be taken to only attempt to remove CORA with a firearm when all individuals in 
proximity or view can be removed simultaneously, and great care should be taken to ensure that all 
trap sets are optimized at all times.  

Coyotes—Coyotes have been documented to negatively impact nesting terns and plovers at 
multiple colony sites across southern and central California and are responsible for depredating the 
largest number of terns alongside CORA, AMCR, and PEFA (Wooten et al. 2016, 2017, 2018, 2019; 
Frost 2015). Coyotes can have large home ranges that include both urban and rural areas (Gehrt 2007) 
and have been documented to consume many nests during a single predation event, making them 
particularly detrimental to ground nesting species such as terns and plovers. As an olfactory dominant 
predator, coyotes are capable of navigating to prey without visual cues or daylight, making them 
particularly threatening to tern and plover nests and/or chicks. Regular presence of coyote within 
nesting areas and repeated depredation may affect site fidelity. Further, depredation events may be 
under detected within ODSVRA, as site-specific protocols do not include regular walking of nesting 
sites by monitoring personnel and predator control personnel. Additionally, depredation of chicks by 
coyotes would likely not be detected as chicks are likely to be consumed whole. 
During the 2023 tern and plover nesting season, coyote tracks were observed by WI, ODSVRA staff, 
and WS personnel almost daily, along the shoreline and/or adjacent to or within nesting site exclosures, 
or other sensitive habitats occupied by terns and plovers, their nests, chicks, and fledglings. Coyotes 
are a proliferate generalist predator species abundant within and surrounding ODSVRA. Coyote tracks 
between vegetation islands are not unexpected, and coyote activity in those areas may not be a threat 
to nesting terns and plovers. However, tracks were found entering the Foredune Closures, where brood 
concentration was high for most of the 2023 nesting season, in Boneyard, and within the Exclosures. 
Due to tidal movements, the shoreline sand was wiped clean daily, providing an irrefutable indicator 
of the timing of coyote presence. Tracks not only indicated regular presence, but foraging behavior by 
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coyote, as tracks were observed moving from the hard packed sand up into dune habitat occupied by 
nesting terns and plovers on numerous occasions.  
While performing nighttime surveillance and trapping for owls, WI documented coyotes foraging on 
the shoreline and within nesting exclosures through thermal optics, although locations and techniques 
utilized were tailored towards detecting and monitoring owls. Nighttime fog often obscured thermal 
surveillance of the shoreline. When exclosures remained clear of fog and allowed surveillance of those 
areas for owl activity to continue but may not have detected coyote activity farther west. Frequency 
and number of coyote tracks observed, combined with thermal surveillance that also detected coyote 
activity, indicate that regular coyote foraging occurred frequently within tern and plover nesting areas 
during the 2023 season. The frequency and abundance of coyote foraging within nesting areas may 
have impacted reproductive success of both species at ODSVRA, and efforts should be made to 
continue to improve effectiveness of coyote exclusion, deterrence, and removal to support recovery 
efforts for terns and plovers.  

 
MANAGEMENT RECOMMENDATIONS 

1) ODSVRA staff should continue to notify predator control personnel as soon as 
significant changes in the number of active nesting terns or plovers within an area or 
exclosure are realized. During the 2023 season, WI utilized the summarized data 
produced by ODSVRA lead staff which detailed location of brood concentrations and 
fledge rates by shoreline, as often as it was available. That information was used to help 
identify and classify threats and respond accordingly. Frequent data summaries help to 
ensure that WI has the most current and complete information, to use when assessing and 
prioritizing management efforts, thereby promoting maximum efficiency and 
effectiveness. 

2) Due to the size of ODSVRA, the diversity and abundance of the predator suite present, 
and because predator control and monitoring personnel resources are finite, WI 
recommends that raptor and owl management for terns and plovers continue to be 
conducted with population level implications in mind, rather than attempting to protect 
smaller outlier groups or individuals equal to higher density nesting areas. Raptor 
species or individuals determined to be a low-threat, and operating within low-density 
tern and plover nesting areas (i.e. the veg islands), should be allowed to remain within 
those areas free from hazing. 

3) ODSVRA staff should continue to haze predators using pyrotechnics sparingly, and 
should only target individuals perceived to be an immediate threat for terns and/or 
plovers, when located within areas that contain higher densities of active nests or broods 
(i.e. exclosures and on shorelines). Overuse of any hazing method can reduce its 
effectiveness by desensitizing target individuals to the method being used. Hazing of 
avian predators should be conducted from on foot first, and only from a vehicle when 
hazing from on foot is not possible. Some predators hazed with vehicles (i.e. horn or 
driving directly towards them) may begin to associate vehicles with the negative 
experience. If raptors that need to be targeted with traps become wary of vehicles, they 
may be more difficult to trap as a vehicle may not be able to be used as a blind when 
trapping. 
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4) ODSVRA staff should reconsider the potential for disturbance caused by predator 
management personnel entering active tern and plover nesting areas before sunrise to 
place and operate traps for individual predators documented to be taking tern or plover 
individuals or nests. Based on a minimum of ten years and more than 15,000 hours of 
senior personnel conducting trapping, direct firearm removal, and predation investigations 
within occupied tern and plover nesting areas, potential for negative effects, and 
especially for take, are extremely low (no incidents of take documented during all that 
time). Additionally, the positive ramifications of quickly removing a high-threat 
predator documented actively hunting within high-density nesting areas and 
depredating nests or individuals likely outweighs the potential for temporary 
disturbance. 

5) ODSVRA staff should continue to be cognizant and prevent disturbance from 
ODSVRA monitoring staff and vehicles in areas where raptor traps are active. It is 
recommended that ODSVRA staff and vehicles maintain a minimum distance of 400m 
from active traps when possible unless transiting through to another location. Strong 
coordination between WI field staff and ODSVRA staff should be maintained during 
trapping efforts if monitoring must occur in the same area as trapping is being 
conducted.  

6) ODSVRA staff should request that contractor’s responsible non-raptor and owl predator 
control adjust work schedules as needed to best target time periods when predators are 
active, as WI has done, to better support success within the tern and plover program. 
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throughout. The trachea and lungs were filled with blood. The bird was in good nutritional condition 
with subcutis, and pericardial adipose present, and the pectoral muscle complex projected slightly above 
the keel, with no discernable pectoral muscle atrophy.  The ventriculus was full of semi-digested insect 
shells and the gastrointestinal tract was full of digesta signifying the bird had recently eaten.  The skull 
was grossly intact, however there was hemorrhage throughout the brain, with a large area of 
hemorrhage at the back of the head in the occipital region and behind the eyes. 

The presumptive cause of death is acute crush trauma. No gross evidence of pre-existing disease or 
postmortem scavenging was found. 

Completed Tests and Procedures 

1. Gross photographs 
2. Radiographs 
3. Gross Necropsy 

Gross Findings 

Acute severe crush trauma, characterized by: 

-Abrasion to left upper back, neck, keel, left knee (juncture between femur and tibiotarsus) 

-Keel displacement 

-Multifocal acute hemorrhage and bruising  

-Dorsoventral compression of liver  

-Occipital hemorrhage, eye proptosis  

Final Diagnoses 

Presumptive cause of death: acute crush injury 

Samples Saved 

Carcass, pectoral muscle, liver, spleen 

Images 
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Figure 1. Abrasion to keel, left knee (juncture between femur and tibiotarsus) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Hemorrhage behind the eyes and at the occipital region 
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Pesticides in the HCP Area 
 

The U. S. Fish and Wildlife Service (USFWS) analyzed the effects of pesticides on several taxa in the 
Recommended Protection Measures for Pesticide Applications of Region 2 (White 2007). In this report, 
protective measures are based on a screening-level hazard assessment for pesticide ecotoxicity. 
Pesticides are rated by a classification system that categorizes the level or type of protection to be given 
for a pesticide with respect to ecotoxicity. The classification system is as follows: 

• Class 0 includes pesticides that are practically nontoxic to a specific group of animal species that 
have similar toxicological responses (e.g., fungicidal toxicity for large mammal species). Class 0 
pesticides ordinarily do not require protection measures for animal species.  

• Class 1 includes pesticides that are slightly to moderately toxic to a specific group of animal 
species that have similar toxicological responses. Buffer zones and other protection measures 
for Class 1 pesticides would be necessary, but limited, for animal species (e.g., malathion toxicity 
for small mammal species).  

• Class 2 includes pesticides that are highly toxic to a specific group of animal species that have 
similar toxicological responses. Buffer zones and other protection measures for Class 2 
pesticides would be relatively substantial for animal species. 

The application and function, targeted invasive species groups, and potential environmental effects of 
the pesticides used in the Habitat Conservation Plan (HCP) area are discussed in more detail below.  

Glyphosate 

Glyphosate (RoundUp) is a non-specific post-emergent systemic herbicide that kills both broadleaf and 
grass species; it is highly toxic to plants but has low toxicity to birds, fish, and mammals (White 2007). 
The Oceano Dunes District uses glyphosate alone or mixed with other herbicides to treat European 
beach grass (Ammophilia arenaria), Russian wheat grass (Elytrigia juncea ssp. boreali-atlantica), veldt 
grass (Ehrharta calycina), ice plant (Carpobrotus edulis), and Cape ivy (Delairea odorata). 

Laboratory studies show glyphosate transforms primarily by microbial degradation. Under aerobic 
conditions, the half-life of glyphosate in soil ranges from 1.8 to 5.4 days. Glyphosate metabolism is 
limited under anaerobic conditions, with a half-life of 7 to 199 days in anaerobic water-sediment 
systems. Dissipation of half-lives in the field was noted at 2.4 to 160 days. Dissipation appeared to 
correlate with climate, glyphosate being more persistent in colder climate conditions (U.S. EPA 2008).  

According to the USFWS report (White 2007), when using glyphosate in aquatic systems, glyphosate is 
classified as Class 0; in terrestrial systems, glyphosate is classified as Class 1.  

In 2021, U.S. Environmental Protection Agency (EPA) completed a biological evaluation (BE) for 
glyphosate (EPA 2021a). The BE evaluated whether glyphosate is likely to adversely affect (LAA) almost 
1,800 listed species. The BE also characterized the weight of the evidence for each LAA determination as 
strong, moderate, or weak. The BE addressed the following covered species: SNPL, least tern (not 
specifically CLTE), CRLF, tidewater goby, La Graciosa thistle, and Nipomo Mesa lupine and determined 
that for all species there was moderate evidence of a LAA determination. However, LAA determinations 
are, on their own, not designed to determine how much a pesticide affects each species’ conservation 
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since determinations “focus on whether there are discernible effects to even one individual of a listed 
species or its designated critical habitat. Thus, EPA must make an LAA finding if it finds any likely adverse 
effects – regardless of whether the effects may have broader implications for the species’ conservation 
or recovery” (EPA 2021b). The BE determination is a preamble to future consultation with USFWS. 

Imazapyr 

Imazapyr is a systemic, non-selective herbicide used for control of most annual and perennial broadleaf 
weeds and grasses, woody species, and riparian and floating and emergent aquatic weed species in 
terrestrial and aquatic environmental settings (U.S. EPA 2007). Aqueous imazapyr formulations may be 
mixed with surfactants or oils for application as well as mixed with other herbicides and fertilizers. The 
Oceano Dunes District mixes a one percent solution of Imazapyr with a one percent solution of 
glyphosate and a surfactant to treat solid stands of Russian wheat grass and European beach grass.  

The active ingredient imazapyr is marketed by the trade name Habitat®. Habitat® is an aqueous solution 
containing 28.7 percent imazapyr in its isopropylamine salt form and contains 71.3 percent inert 
ingredients. Upon contact, imazapyr can interfere with DNA synthesis and cell growth of plants. 
Specifically, imazapyr inhibits an enzyme (acetolactate synthase [ALS]) required for the biosynthesis of 
the three branched‐chain aliphatic amino acids valine, leucine, and isoleucine. Because animals do not 
synthesize branched‐chained aliphatic amino acids but rather obtain them from eating plants, the 
engineered mechanism for plant toxicity (i.e., the interruption of protein synthesis due to a deficiency of 
the amino acids valine, leucine, and isoleucine) is not generally relevant for birds, mammals, fish, or 
invertebrates. The U.S. EPA rating of toxicity to aquatic organisms is Category V (practically non‐toxic), 
the lowest level on the scale. Imazapyr is relatively slow‐acting, taking several weeks for the plants to 
show lethal effects. However, plants cease growth within 24 hours of a successful application (Shaner 
and O’Connor 1991). It normally takes 2 to 4 weeks after treatment to see visible effects such as 
yellowing of the leaves, and complete plant death can take several months.  

Imazapyr acts more quickly and is less toxic than other low-volume herbicides. According to the San 
Francisco Estuary Invasive Spartina Project’s 2005 report, Use of Imazapyr Herbicide to Control Invasive 
Cordgrass (Spartina spp.) in the San Francisco Estuary (Pless 2005), imazapyr is a safe, highly effective 
treatment for cordgrass eradication that does not result in the degradation of water quality. The report 
states that a number of field studies demonstrated that imazapyr rapidly dissipated from water within 
several days, and no detectable residues of imazapyr were found in either water or sediment within two 
months; in estuarine systems, dilution of imazapyr with the incoming tides contributes to its rapid 
dissipation, suggesting that imazapyr is not environmentally persistent in the estuarine environment. 
The report concludes that application of imazapyr herbicides is a highly effective treatment for control 
and eradication of non-native cordgrass species in the San Francisco Estuary and offers an improved risk 
scenario over the existing treatment regime with glyphosate herbicides.  

According to the USFWS report (White 2007), imazapyr is classified as Class 0. 

Fluazifop-p-butyl (Fusilade) 

Fluazifop-P-butyl is a post-emergent herbicide used to control both annual and perennial grasses (i.e., 
monocots in the Poaceae plant family); however, it is much less toxic to dicots and non-Poaceae 
monocots (Syracuse Environmental Research Associates [SERA] 2014). California Department of Parks 
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and Recreation (CDPR) does not use Fluazifop-P-butyl near aquatic systems in the HCP area; it is only 
used for spot treatment when Russian wheatgrass, veldt grass, and European beach grass are intermixed 
with native plants.  

In the USFWS report (White 2007), Fluazifop-P-butyl is classified as Class 0 for avian species; Class 2 for 
aquatic and terrestrial amphibians and warm water fish; and, Class 1 for cold water fish.  

Triclopyr (Garlon) 

Triclopyr is a systemic non-selective herbicide used to control broadleaf (dicot) weeds and woody plants 
(U.S. EPA 2009). It is a member of the pyridinyloxyacetic acid chemical family, and the picolinic acid 
group, whose mode of action is growth regulation (mimics the effects of plant hormones), resulting in 
abnormal growth of plants (U.S. EPA 2009). Triclopyr breaks down into several other compounds before 
ultimately breaking down to carbon dioxide (CO2). In water, triclopyr is mainly broken down by exposure 
to sunlight (U.S. EPA 2009, National Pesticide Information Center [NPIC] 2002). The half-life of triclopyr 
in water ranges from 1 to 10 days depending on water conditions and has a half-life in soil ranging from 
1.1 to 90 days (NPIC 2002). CDPR sprays a 0.5 percent triclopyr concentration mixed with a 0.5 percent 
glyphosate concentration and a silicon surfactant on Cape ivy infestations.  

In the USFWS report (White 2007), Triclopyr has two formulations: amine salt formulations and ester 
formulations. CDPR uses the amine salt formulation, Garlon 3A. Garlon 3A is classified as Class 1 for 
avian species and terrestrial amphibians; and, Class 0 for aquatic amphibians and warm and cold water 
fish.  

Aminocyclopyrachlor 

Aminocyclopyrachlor is a pyrimidine carboxylic acid herbicide developed by DuPont™ that acts by 
mimicking the activity of plant auxins (a plant hormone produced in the stem tip that promotes cell 
elongation) and thereby interfering with the normal growth of plants. This is a relatively new herbicide 
as it was registered in 2010. Aminocyclopyrachlor is used, along with chlorsulfuron, in a product called 
Perspective. This HCP examines each chemical separately. CDPR only uses Perspective at a 0.5 percent 
concentration for glyphosate-resistant ice plant. CDPR’s current application rates and use patterns for 
chlorsulfuron pose a negligible risk to wildlife. 

The U.S. EPA (2010) classifies aminocyclopyrachlor as Practically Non-toxic or only Slightly Toxic to 
mammals, birds, fish, and aquatic invertebrates (SERA 2012). As with most ecological risk assessments of 
herbicides, the largely benign assessment of the hazards or lack of hazards to groups of nontarget 
species is tempered by the fact that toxicity data are available on only a few species, relative to the 
numerous species that may be exposed to aminocyclopyrachlor. In addition, the specific lack of data 
regarding toxicity to terrestrial-phase or aquatic-phase amphibians and the general lack of toxicity data 
in the open literature further constrain the hazard identification for aminocyclopyrachlor. Most of the 
data on the potential toxicity of aminocyclopyrachlor to animals is from a limited number of registrant-
submitted studies required by the EPA for pesticide registration (SERA 2012).  

Chlorsulfuron 

Chlorsulfuron is an herbicide that controls select broadleaf weeds and undesirable grasses. 
Chlorsulfuron stops cell division in plant roots and shoots, which in turn causes plants to stop growing. 
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Chlorsulfuron is used, along with aminocyclopyrachlor, in a product called Perspective. This HCP 
examines each chemical component separately. CDPR uses Perspective at a 0.5 percent concentration 
for glyphosate-resistant ice plant.  

The half-life for chlorsulfuron ranges from 1 to 3 months in soils with a typical half-life of 40 days. Soil 
microbes break down chlorsulfuron. Breakdown is faster in moist soils and at higher temperatures. 
Chlorsulfuron is practically nontoxic to birds. The acute LD50 (i.e., lethal dose or amount of the 
substance required (usually per body weight) to kill 50 percent of the test population) for mallard ducks 
and bobwhite quail is greater than 5000 milligrams/kilogram. Chlorsulfuron is practically nontoxic to fish 
and does not tend to bioaccumulate in fish. Chlorsulfuron is practically nontoxic to aquatic (water) 
insects and does not tend to bioaccumulate 

In the USFWS report (White 2007), Chlorsulfuron is classified as Class 1 for avian species and terrestrial 
amphibians and Class 0 for aquatic amphibians and warm and cold water fish.  

Aminopyralid (Milestone) 

Aminopyralid is a systemic non-selective herbicide used to control broadleaf (dicot) weeds and woody 
plants (Dow Chemical Company [DOW] 2008). Its mode of action is growth regulation (mimics the 
effects of plant hormones), resulting in abnormal growth of plants (DOW 2008). The U.S. EPA has judged 
that aminopyralid appears to be a reduced risk herbicide and was accepted for review and registration 
under the Reduced Risk Pesticide Initiative (U.S. EPA 2005). CDPR sprays a 0.5 percent solution mixed 
with a non-ionic surfactant on Cape ivy infestations. 

In aquatic systems, the primary route of degradation is photolysis (the decomposition or separation of 
molecules by the action of light), where a laboratory experiment yielded a half-life of 0.6 days (U.S. EPA 
2005). In addition to CO2, oxamic and malonamic acid were identified as major degradates (U.S. EPA 
2005). Aminopyralid was stable to direct hydrolysis (chemical breakdown of a compound due to reaction 
with water) and in anaerobic sediment-water systems. In aerobic sediment-water systems, degradation 
proceeded slowly, with observed total system half-lives of 462 to 990 days. The degradation resulted in 
the formation of non-extractable residues and no other major products. Under aerobic conditions, 
degradation of aminopyralid in five different soils resulted in the production of CO2 and non-extractable 
residues. Half-lives ranged from 31.5 to 533.2 days in 5 soils. For risk assessment purposes, EPA used a 
half-life of 103.5 days. Aminopyralid photolyzed moderately slowly on a soil surface. The half-life was 72 
days and CO2, non-extractable residues and small amounts of acidic volatiles were the degradates. 

White’s 2007 USFWS report does not evaluate aminopyralid for ecotoxicity. 

VectoBac G 

VectoBac G is a granular formulation of spores and endotoxins of Bacillus thuringiensis subsp. 
israelensis (Bti; strain AM65-52) for control of mosquito larvae. The potency is 200 International Toxin 
Units (ITU) per milligram against Aedes aegypti larvae. The size, shape, and density of VectoBac granules 
lessen the potential for off-target application due to aerial drift and enable good penetration of dense 
vegetation. VectoBac G was the first Bti granule established for public health use in the early 1980s and 
contains both floating and sinking granules to ensure distribution of the active ingredient throughout 
the larval feeding zone. 
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Bti is very target specific with activity largely restricted to mosquitoes and related flies (in the sub-order 
Nematocera of the order Diptera; Valent BioScience, Accessed September 2017). In addition to Bti’s 
non-toxicity to beneficial insects, numerous toxicology studies have shown Bti to be non-pathogenic and 
non-toxic to other forms of wildlife (birds, fish, mammals, etc.) and humans. The World Health 
Organization has approved the use of Bti for drinking water. 

Persistence is low in the environment, and efficacy depends on careful timing of application to coincide 
with periods in the life cycle when larvae are actively feeding. Pupae and late 4th stage larvae do not 
feed and, therefore, will not be controlled by Bti. Low water temperature inhibits larval feeding 
behavior, reducing the effectiveness of Bti during very cold periods. High organic conditions also reduce 
the effectiveness of Bti. Therefore, use of Bti requires frequent inspections of larval sources during 
periods of larval production and may require frequent applications of material. CDPR applies VectoBac G 
with aerial spraying (e.g., helicopter). 

CDPR uses a contract agricultural application service to provide helicopter treatments. Helicopter 
operations are done at very low altitude in areas away from people. An advantage of using a helicopter 
is the high rate of application to large areas without contact with the ground surface (no disturbance of 
vegetation) at a reasonable per acre cost. A helicopter can treat up to 200 acres per hour. Helicopter 
treatments occur during daylight hours, typically before noontime when little or no wind occurs, and at 
an altitude that is less than 40 feet above the surface of the site being treated.   

Two potential routes exist for secondary exposure to Bti. First, insect predators may ingest larvae 
affected by Bti, or second, dead organic matter may be ingested. However, as the mode of action of Bti 
is so specific, most predators of mosquitos will not be affected (Swedish Chemicals Agency 2015). It is 
considered that the risk of secondary poisoning and toxic effects on organisms at higher trophic levels is 
unlikely (Swedish Chemicals Agency 2015). 

White’s (2007) USFWS report does not evaluate Bti for ecotoxicity.  

Clethodim (Vaquero®) 

Clethodim is a selective post-emergent herbicide used to control annual and perennial grasses (i.e. 
monocots of the family Poaceae); however, it is less toxic to dicots and non-Poaceae monocots (SERA 
2014). Clethodim is also used to control a variety of broad leaf crops. Clethodim is rapidly degraded on 
the leaf surfaces by an acid-catalyzed reaction and photolysis; remaining clethodim penetrates the 
cuticle and enters the plant (Cornell et al 1995). 

CDPR applies Vaquero® (Wilbur‐Ellis Co.), an aqueous solution, with aerial spraying (e.g. helicopter). 
Aerial application allows a large area to be sprayed in a short amount of time (e.g. 90 acres in about 2.5 
hours for veldt grass control), allowing for efficient coverage. CDRP uses Vaquero® in combination with 
Renegade-EA Activator-Surfectant® (Wilbur‐Ellis Co.) and Crosshair Drift Management Agent® (Wilbur‐
Ellis Co.) to control vedlt grass in and near the Phillips 66 property and Coreopsis Hill. 

In the USFWS report (White 2007), clethodim is classified as Class 1 for avian species, terrestrial and 
aquatic amphibians, and warm and cold water fish.  
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Sethoxydim (Poast®) 

Sethoxydim is a selective post-emergent herbicide used to control annual or perennial grasses. 
Sethoxydim is absorbed rapidly by foliage and moves both upward and downward in plants from the 
point of absorption. The reported oral LD50s are 3000-6000 mg/kg and 2500-5000 mg/kg in male and 
female rats, respectively (SERA 2001). CDPR sprays Poast® (BASF), a commercial formulation of 
sethoxydim and an aqueous solution containing 18 percent sethoxydim and 82 percent inert ingredients 
(USEPA 2004). CDPR may use Poast® and Vaquero® interchangeably. 

In the USFWS report (White 2007), sethoxydim is classified as Class 1 for terrestrial and aquatic 
amphibians and warm and cold water fish, and Class 0 for avian species. 

Surfactants 

For most foliar applications of herbicide formulations, surfactants must be added to spray solutions to 
improve the performance and minimize the variability of herbicide efficacy. Surfactants are prepared 
from petrochemicals, natural vegetable oils, and/or natural animal fats. Surfactants are designed to 
improve the spreading, dispersing/emulsifying, sticking, absorbing, and/or pest‐penetrating properties 
of the spray mixture (Tu et al. 2001). The pure herbicide formulation mixed with water will stand as a 
droplet on the leaf surface, and the small area of contact therefore provides little potential for uptake of 
the active ingredient into the foliage. Water droplets containing a surfactant will spread in a thin layer 
over a leaf surface and improve herbicide uptake by maximizing herbicide distribution and forcing the 
fluid into the plant. The aquatic imazapyr formulation of Habitat®, as well as the glyphosate herbicide 
Roundup Custom®, require the addition of a surfactant for post‐emergent applications.  

CDPR uses Competitor®, a surfactant labeled for aquatic use, with either imazapyr or glyphosate. 
Competitor® (Wilbur‐Ellis Co.) is a methylated seed oil containing a non‐ionic emulsifier system and was 
recommended for use with imazapyr by the original manufacturer of the herbicide (BASF).  

CDPR uses Renegade-EA® with the application of Vaquero® (clethodim) and Crosshair®. Renegade-EA®, a 
surfactant labeled for aquatic use, is a proprietary blend of methylated seed oil, non-ionic surfactant, 
and urea-ammonium nitrate (UAN) solution. Crosshair® is a drift and deposition control agent approved 
for aquatic use. 

 

  



Oceano Dunes District Habitat Conservation Plan Appendix H 

California State Parks H-8 2025 

References  

Cornell University, Michigan State University, Oregon State University, University of California at Davis. 
EXTOXNET. Extension Toxicology Network. Pesticide Information Profile: Clethodim. July 1995. 

The Dow Chemical Company [DOW]. 2008. Product Safety Assessment: Aminopyralid. 

National Pesticide Information Center (NPIC). 2002. Triclopyr (General Fact Sheet). 

Pless, P. 2005. Use of Imazapyr Herbicide to Control Invasive Cordgrass (Spartina spp.) in the San 
Francisco Estuary, Water Quality, Biological Resources, and Human Health and Safety. Prepared 
for San Francisco Estuary Invasive Spartina Project. Berkeley, CA.  

Shaner, D.L. and S.L. O’Connor. 1991. The Imidazolinone Herbicides. CRC Press Taylor & Francis Group, 
Boca Raton, FL. 

Swedish Chemicals Agency. 2015. Product Assessment Report Related to product authorization under 
Regulation (EU) No 528/2012: VectoBac G and VectoBac GR. April 29. 

Syracuse Environmental Research Associates (SERA). 2001. Sethoxydim [Poast] - Human Health and 
Ecological Risk Assessment Final Report. Prepared for USDA Forest Service. Forest Health 
Protection. Riverdale, MD. October 31. 

  _____ . 2012. Aminocyclopyrachlor Human Health and Ecological Risk Assessment Final Report. 
Submitted to USDA Forest Service. Forest Health Technology Enterprise Team. Morgantown, 
WV. September 27. 

  _____ . 2014. Scoping/Screening Level Risk Assessment on Clethodim: Final Report. Submitted to USDA 
Forest Service. Forest Health Technology Enterprise Team. Morgantown, WV. October 30. 

 _____ . 2014. Scoping/Screening Level Risk Assessment on Fluazifop-P-butyl Final Report. Submitted to 
USDA Forest Service. Forest Health Technology Enterprise Team. Morgantown, WV. July 21. 

Tu, M., C. Hurd, J.M. Randall, and The Nature Conservancy, "Weed Control Methods Handbook: Tools & 
Techniques for Use in Natural Areas" (2001). All U.S. Government Documents (Utah Regional 
Depository). Paper 533. 

U.S. Environmental Protection Agency [U.S. EPA]. 1998. Reregistration Eligibility Decision Document: 
Triclopyr; EPA-738-R-98-011; U.S. Environmental Protection Agency, Office of Pesticide 
Programs, U.S. Government Printing Office: Washington, DC, Oct 1998; 3-58. 

 _____ . 2004. BASF Poast® herbicide. 7969-58. December 8. 

 _____ . 2005. Pesticide Fact Sheet: Aminopyralid. 

 _____ . 2007. Risks of Imazapyr Use to the Federally Listed California Red-legged Frog (Rana aurora 
draytonii), Pesticide Effects Determination. Environmental Fate and Effects Division, Office of 
Pesticide Programs. Washington D.C. 

























































The Declining Amphibian Task Force Fieldwork Code of Practice 
A code of practice, prepared by the Declining Amphibian Task Force (DAPTF) to provide 
guidelines for use by anyone conducting field work at amphibian breeding sites or in other aquatic 
habitats. Observations of diseased and parasite-infected amphibians are now being frequently 
reported from sites all over the world. This has given rise to concerns that releasing amphibians 
following a period of captivity, during which time they can pick up unapparent infections of novel 
disease agents, may cause an increased risk of mortality in wild populations. Amphibian 
pathogens and parasites can also be carried in a variety of ways between habitats on the hands, 
footwear, or equipment of fieldworkers, which can spread them to novel localities containing 
species which have had little or no prior contact with such pathogens or parasites. Such 
occurrences may be implicated in some instances where amphibian populations have declined. 
Therefore, it is vitally important for those involved in amphibian research (and other wetland/pond 
studies including those on fish, invertebrates and plants) to take steps to minimize the spread of 
disease and parasites between study sites. 

1. Remove mud, snails, algae, and other debris from nets, traps, boots, vehicle tires and all
other surfaces. Rinse cleaned items with sterilized (e.g. boiled or treated) water before
leaving each study site.

2. Boots, nets, traps, etc., should then be scrubbed with 70% ethanol solution (or sodium
hypochlorite 3 to 6%) and rinsed clean with sterilized water between study sites. Avoid
cleaning equipment in the immediate vicinity of a pond or wetland.

3. In remote locations, clean all equipment as described above upon return to the lab or
"base camp". Elsewhere, when washing machine facilities are available, remove nets
from poles and wash with bleach on a "delicates" cycle, contained in a protective mesh
laundry bag.

4. When working at sites with known or suspected disease problems, or when sampling
populations of rare or isolates species, wear disposable gloves and change them
between handling each animal. Dedicate sets of nets, boots, traps, and other equipment
to each site being visited. Clean and store them separately and the end of each field day.

5. When amphibians are collected, ensure the separation of animals from different sites and
take great care to avoid indirect contact between them (e.g. via handling, reuse of
containers) or with other captive animals. Isolation from un-sterilized plants or soils which
have been taken from other sites is also essential. Always use disinfected/disposable
husbandry equipment.

6. Examine collected amphibians for the presence of diseases and parasites soon after
capture. Prior to their release or the release of any progeny, amphibians should be
quarantined for a period and thoroughly screened for the presence of any potential
disease agents.

7. Used cleaning materials (liquids, etc.) should be disposed of safely and if necessary
taken back to the lab for proper disposal. Used disposable gloves should be retained for
safe disposal in sealed bags.
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