Improving Juvenile Desert Tortoise Survival
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Juvenile Mojave Desert
Tortoise Vitality
Rates

Annual

Annual Mortality
Mortality due to
Ravens

Annual
Mortality
due to Other

McGovern et al. 2020 (18-19) 0.152
Daly et al. 2019 (15-16)

Tuberville et al. 2019 (12-13)

Nagy et al. 2015 (04)

Nagy et al. 2015 (07)

Sannual = exp(_CHannual) ] Omortality



American Crow Common Raven

<

C Rook B + straight beak + slight point on beak
Ommon raven OO arrlon CrOW + gen2rally smaller + "nasal" feathers extend
Western Hooded crow Australian |

i + short rhythmic "caw"s + deeper raspy "croak"
Jadean raven + smooth neck feathers + long shaggy neck feathers

o

Pied crow American crow Large-billed + consistant flapping 4 scaring/ aerobatics

+ fan-shaped tails " :
+ wedge-shaped tails
Crow + shorter primaries A Ionger prl‘xmarues




Common Raven Population Explosion

REDUCED

Kevin Powell




Demographic Squeeze
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= County High Traffic

= = County High Traffic Fenced

= County Low Traffic

= = County Low Traffic Fenced

= Highway

= = Highway Fenced
Interstate
Interstate Fenced

=== Rural High Traffic

= = Rural High Traffic Fenced
Rural Low Traffic

Rural Low Traffic, Fenced

Peaden 2017




Viable Conflict Threshold Development & %‘%
Implementation %

Each April, and when possible,
September, using randomly placed common raven and raptor point
counts

4

L)

L)

» Distance to nearest nest: The initial geodatabase contained >750

previously active common raven nests, observed as active between
March 2013 & July 2021

% Decoy survival (a proxy of 0- to 10-year-old tortoise survival) in each
monitoring area was estimated in 2020 & 2021 and will continue to
be estimated 1n some areas each April, and when possible,
September.

*

s The effects of common raven and distance to nearest
previously active common raven nest on decoy survival were then
described by carrying out a Bayesian share frailty model.



Mojave desert tortoise — Common Raven
Viable Conflict Threshold

0.89 CORA km™

Holcomb et al. accepted December 2021
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Geodatabase
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Desert Tortoise Decoy
“Survival” Trials

¢ Decoy “survival” probability

“ CHannuat = UH1gay * Taays *
Pday

% 168 days active annually
(Agha et al. 2015)

* 19% exposure during days
active (Daly et al. 2019)

»* Decoys were placed in open or
at the edge of a dripline, if
shrub cover was <2-m from an
assigned random point




Sample Space & Schedule
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StallPOPd V3 Web Interface

StallPOPdV4
Welcome and User Tutorial

Your System of Interest Initiate your Geographical Area

Matrix Initiation Enter the characteristics of target area for population treatment(s). Once you like your entries, proceed to the Potential Treatment Strategies tab to view computational results.

Geographical Area
Potential Treatment Strategies Enter the geographical expanse of the area

BT Area is defined in square kilometers [_] [_}

‘'example) area represents a cnifical habitat the M Desert, Caiifornia, USA (K. H

Density Independent nl 3
i L= |an (an) (a2)

Download My Resulis Enter the current density of individuals in the area
Density is defined as the number of individuals per square kilometer. [-] H.}g}

The inftial (example) density represents that of common raven in a critical habital Mojave Desert, California, USA (K. Hoico

Enter the target density of individuals in the area

Target density is defined as the individuals per square kilometer.
rom Coates, PS., 8.T. e, M.A. Ricca, PJ. Jackson, J.B. Dinkins, K.B. Howe, A.M. Moser, L.J. Foster, D.J. De
eat Basin. Biological Col 09,

https://cwhl.vet.cornell. Hanley et al. 2019 &
edu/tools/stallpopd Currylow et al. accepted December 2021

StallPOPdV4 Wildlife Health Lab at Cornell University




Raven Reproduction Manipulation Case
Studies

Tuscarora
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Effect of Raven Nest Removal on Great
Sage-grouse Nest Success (Site A, Great
Basin)

A) Polecat Bench B) Sheets Flat

Control Control

Treatment Treatment

000 025 050 075 1.00 000 025 050 0.75 1.00
Nest success

Sanchez et al. accepted December 2021



Effect of Raven Egg Addling on Great
Sage-grouse Nest Success (Site B, Great
Basin)
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Effect of Raven Egg Addling on Tortoise
Decoy “Survival” (Site C, Mojave)
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Daily Raven Numbers

Pre-laser ST laser ST & CF laser Post-laser

tal Daily Raven Count

To

Study Day

— Compost Facility Sewage Treatment =-=-=-Both Areas
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to SaVe
Tortoises

Apply observation
skills to advance
desert conservation

Hardshell Labs, Inc.
Tule Springs Fossil Beds National Monument

How to Help

Predation
skyrocketing

BTN ,fl\vt; T3 \4
Kramer Hills, CA, 1988: Remains of 136 juvenile tortoise
remains collected from beneath a single raven nest
Exploding raven populations have made raven
predation a major threat to
desert tortoises and other wildlife

utility

1 Where to Look

Record nest info on the
H OWO Raven Tracker App

Look for big, scraggly
piles of sticks- on natural
or artificial substrates

Structural Clues

A
Search for white streaks of
whitewash [l excrement on cliffs. These
i can be seen from great
distances and lead to many
nest discoveries.

Piles of sticks like this show you
where former nests have collapsed.
These sites should be recorded.




Behavioral Cues: nest sequence

Courtship- pairs
flying or perching
together

House hunting-
1 or 2 ravens
visiting nests

Home repairs-
sticks or fluff
carried to nest

Incubation- eggs
laid, then long
bouts of sitting

Nestlings-young
ravens cared for
by adults

Fledging- adults
lead flying young
away from nest

Tlmlllg pairs vary across Spring

February

earliest courtship

courtship and nest prep in full swing

early egg laying |

| egg laying peaks / early hatching |

most eggs hatched / care of nestlings

nestlings grow rapidly / first fledging

| fledging concludes / nests abandoned |

How to Help

Info you will record

Where: map coordinates, other
location clues

Substrate: What structure supports
the nest? Cliff, tree, transmission towers,
other artificial structure

Nest condition: structural integrity,
signs of occupation

Bird activity: courtship, nest building,
incubating, rearing nestlings, fledging
of young

Prey remains: take photos & describe

What we can do with it

Map: Create a comprehensive map of

raven nests in the wild, in agricultural
areas, and in cities

Monitor: observe the mapped nests to
learn more about raven nesting behavior

Manage (short-term): The map
guides the use of non-lethal
management actions to curb raven
damage to tortoises and other wildlife

Manage (long term): Track raven nest
distribution, habits and success to
determine the effect of management
actions

How to Help

We want you! The more eyes we
have in the field the more complete the
picture we will have of the problem.

Learn more- To see more pictures and
read more about raven nesting, visit
www.ravenobserver.com

Get out there- Take binoculars, phone
and a sense of discovery out in the field

Make careful observations- Find

new raven nests and gather as much
information about them as you can

Record and report- Enter your data
on the form at www.ravenobserver.com

Follow along- To see your contributions
and those of others to the database go to
www.ravenobserver. com

Spread the word- The more the
merrier! Tell your friends and ask them
to help out, too.

Let’sdo it
for them!




How to Help
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