REMOTE EGG OILING (REO)

THE USE OF EMERGING TECHNOLOGY FOR
MANAGEMENT OF THE COMMON RAVEN
FOR CONSERVATION OF THE MOJAVE
DESERT TORTOISE
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NESTING SUBSTRATES HUMANS PROVIDE
















TORTOISES IN PERIL




Kramer Hills Permanent Study Plot, 1988







WHAT HAS BEEN DONE?

Public education: limited but valuable efforts

Subsidy reduction: inherently limited

— Capping of landfills

— Use of raven-proof dumpsters

— Enforcement of municipal codes

— Anti-perching devices

Nest removal: labor intensive and ultimately futile
Shooting: difficult, expensive, unpopular with public in
portions of the tortoise range; for tortoise conservation
limited to “offending ravens” in CA

Poisoning: controversial in portions of the tortoise range;
not allowed in CA; difficult to document effectiveness
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The "Offending Ravens” Question




RAVENS BENEFIT FROM TOWERS

* Wider distribution of ravens in habitats they
otherwise would not be able to occupy

* |deal nest structures may increase nesting
success: reduced loss to nest predators;
improved food gathering

e Superior-Cronese Critical Habitat Unit: a case
In point
















TOWER NESTS WHERE NATURAL SUBSTRATE IS LIMITED OR UNAVAILABLE




Critical Habitat for the Mojave
Population of the Desert Tortoise
(Gopherus Agassizii) in California




REO: A NEW APPROACH

* 2016
— Obtained permits

— Experimentation with three methods at Hyundai-Kia California
Proving Grounds

2017

— Focus on egg oiling on natural substrates at Hyundai and
Superior-Cronese CHU

— Initial Remote Fluid Application System (RFAS) development
e 2018

— Engineered tools (patent pending, RFAS) and methods for
treating natural substrate nests at Hyundai, Superior-Cronese
and Chemehuevi CHUs

— Engineered drone based oiling RFAS for transmission tower
application




REO: A NEW APPROACH

2018 (continued)

— Initial publication on egg oiling results in review
— Intellectual property protection in place

— Numerous demonstrations, workshops and
presentations over last year

— Best Management Practices document now
complete

— Pending agreements with SCE and LADWP for
tower nest oiling

— Expanded use of REO on natural substrate nests






















RESULTS TO DATE: 2016-2018

e All oiled nests, all delivery methods-

— 67 nests and 71 clutches treated
— 305/309 treated eggs failed to hatch




* Don’t waste money
— Carefully consider, e.g., the advisability of egg
oiling in drought years in low raven density areas

— Search efficiently for nests. The highest cost of egg
oiling is finding nests and determining timing of
oiling. Explore other options for remote nest
detection and monitoring

— Collaborate with all parties: experienced field
staff, agencies, utilities, other interest groups




Applied Research and Modeling

e Utilizing Raven Monitoring Data 2013-
2017, Collaboration with University of
Nevada, Reno (Dr. Ken Nussear)

* Modelling the Effects of Egg Oiling,
Collaboration with Cornell University
(Dr. Brenda Hanley)



The Mathematics of Managing Egg Oiling

Brenda Hanley, PhD., Postdoctoral Research Associate, Cornell Wildlife Health Lab

Growth rate surface - common raven
(ANY COMBO OF VITAL RATES PER LIFE CYCLE STAGE)

Visual representations: 13/18




https:\\cwhl.vet.cornell.edu\tools\stallPOPd




Next Steps:
1) Count ravens- consistent methods of counting over large areas
essential for population estimates and guiding management
2) Continue and expand subsidy reduction
* via hazing
* At food subsidy sites
* At water sources
* At roosts
* Via management of subsidy (e.g. landfill practices)
3) Alter human behavior via increased public education

However, many tools, including new methods, are necessary
to buy time for tortoises. Anthropogenic alterations, such as
power towers, will subsidize ravens indefinitely and require
long-term application of direct raven control.




Next Steps (2):
Thus:
1. Continue to invest in device development
2. Implement REO widely to reduce or reverse raven
population growth
. Refine field techniques and management model
. Continue collaboration with entities, such as utilities,

that have a stake in raven control
. Assess effect of control methods through use of
artificial tortoise models (Techno-tortoises ™) or
monitoring of surrogate species
* |deal surrogate would be a known raven prey
species with a highly detectable fecundity rate
6. Commit to continue the effort
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We’'re hoping to avoid using the
trained bears...




