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Overview

Problem

Raven predation on sage-grouse

Where are there enough ravens to warrant direct removal

\ 4

What treatment areas would benefit sage-grouse most

Solution

Science-based tiered framework

4

Decision support tools - SMaRT

3

USGS raven and sage-grouse products




Science-based tiered framework

1. Identify priority areas

2. Estimate site-level raven densities

3. Compare estimate to ecological threshold
4. Provide management options

5. (Re)assess management action(s)
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From science-based framework to a decision support tool ﬁUSGS
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Desktop Analysis
Use mapping tools to identify areas of concern

- Field Assessment
Employ rapid field protocols to obtain in-field

estimate of raven densities in areas of concern

| Compare Density to
Ecological Threshold

: Compare in-field density estimate to an established
' ecological threshold for species of concern

B Prescribe Management Action
Using 3-tiered Process

Identify management action(s) based on interaction of

Subsidy reductions

Habitat improvements

| .

density estimate and ecological threshold from step 3 Increasing raven densities [Reelc el Rt aele

B Post Management Monitoring

Monitor results using new density estimates.
Compare new estimates to ecological threshold and
adjust management action(s)

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press. SMaRT: a science-based tiered framework for

common raven management, Human-Wildlife Interactions.



SMaRT - Science-based Management of Ravens Tools a USGS

science for a changing world

rconnect.usgs.gov/smart

Link to USGS. gov

Raven Decision Support Software

. | SMaRT tool
menu

A suite of decision support tools for adaptive raven management

-

Additional
resources and
information
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Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM
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Step 1. Identify Management Areas a USGS

science for a changing world

= USGS

science for a changing world

A Home
A Management Tools
* £ SMaRT (beta)
o 3 Design Management Upload .
Sltei

o 2 GetManagement Tie Design survey sites across CONUS

Select a site design option: Customize the map (optional):

Define high raven density:
Only available within the Great Basin
R Documentation minimum density to consider
Option 1: upload 0

Upload your pre-defined survey site shapefile

Navigate to shapefile & Set Density K Clip site by density

Upload your own guide layer

Navigate to guide shapefile

Browse
To clear drawn shapes, use the draw toolbar. See the user guide for instructions

- GIS data info

Ottawa

“ New York

Washington

or General White House E-gov NoFearAct FOIA

/#shiny-tab-site_sg




Step 1. Identify Management Areas
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* Polygons provided by NDOW

= USGS

science for a changing world

NDOW candidate treatment areas:

Biologists based on lek locations

and observed ravens

Data and processes for polygon development were conducted by the Nevada Department of Wildlife.



Step 1. Id

entify Management Areas

Polygon revisions were conducted by the Nevada Department of Wildlife.

NEVADA
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ZUSGS

science for a changing world

NDOW candidate treatment areas
USGS provided maps of:
e Nest sink areas
* Sage-grouse concentration areas
* High density areas (>0.4
ravens/km2)
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Step 1. Identify Management Areas

a

science for a changing world

M Home

A Wanegerent Tools ¢ Select a site design option: Customize the map (optional):
« & SMaRT <
© ) Dejign Management \pload i Define high raven density:
Site “ 4 Qi g -
o NaE . Desien survey sites across CONUS Only available within the Great Basin
[ bocumentation minimum density to consider

Option 1: upload
Upload your pre-defined survey site shapef le

Navigate to shapefile & Set Density & Clip site by density

Browse

Upload your own guide layer
#¢ Clear Map Navigate to guide shapefile

To clear drawn shapes, use the draw toolbar. See the user guide for instructions
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Polygon revisions were directed by the Nevada Department of Wildlife.
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Step 1. Identify Management Areas i &USGS
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NDOW candidate treatment areas

40
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NDOW revised polygons to:

* better match where the sink habitat
is located

* reduce the size of the polygon where

R there was low selection

O g e better cover lek locations
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Polygon revisions were conducted by the Nevada Department of Wildlife.



Step 2. Estimate Raven Density & USGS
a USGS

science for a changing world

Density Threshold Plan

« & SMaRT

o

Select method to calculate density:
Distance sampling is the most accurate measure of raven density.

Seethe

o » Get Management Tier Distance Sampling

A [:I::..:|J|\'|E-|:,3t|® L 4 user guide for information on parameterizing this section

Input density from distance sampling

Enter density estimates per site sepatated by commas; e.g., sitel, site2, site3

Distance sampling densities:
Density atupper Cl:

Density at lower Cl:

& Save Distance Sampling Estimate

ner: This software is preliminary or provisional and is subject to revision

Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM



Step 3. Compare density estimate to threshold a USGS
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Step 3. Compare density estimate to threshold a USGS
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Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 3. Compare density estimate to threshold

Density estimate - below threshold

Tier 1
95% Cl - overlaps threshold

Raven Density Index and Corresponding Management Tier
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Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 3. Compare density estimate to threshold

Tier 2 Density estimate - above threshold
95% Cl - overlaps threshold

Raven Density Index and Corresponding Management Tier
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Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 3. Compare density estimate to threshold

Density estimate - above threshold

Tier 3
95% Cl - exceeds threshold

Raven Density Index and Corresponding Management Tier
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Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 3. Compare density estimate to threshold

ZUSGS

science for a changing world

= USGS

science for a changing world

A Home
A Management Tools
* 2 SMaRT (beta)
o » - Mana

Density Thresho% Plan

©  Get Management Tier Identify ecological threshold Raven Density

A Documentation

y Select known threshold:

sage-grouse v

>
£
€1 o
B Save threshold e
= A e e S T S = S e — A T
Site
Disclaimer: This software is preliminary or provisional and 1s subject to revision
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Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM

Tiers

® T
Q Tert
O Ter 2




Compare density estimate to threshold a USGS

science for a changing world

Steps 2-4

Density Threshold  Plan

Select method to calculate density: DENSITY ADDED
Use density surface when you don't have survey data. See the
Density Surface b4
ser guide for information on parameterizing this section

Calculate density with density surface

shapefile path

Browse 4files

Upload complete

& Calculate Site Density

& GIS data info
Medford
Cheyenne
Redding
fort Colins
-02
tongmont &
Denver 03
04
05
06
Sacramento Colorado Springs 07
Santa Rosa Pughio 038
Oakland Stockton B 09
San Jose 1.0
N2
Salinas Fresno

Disclaimer: This software 1s preliminary or provisional and is subject to revision

Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM



Step 4. Identify management options a USGS
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The 3 Tiers

Tier  Trigger Management Options
_ Density estimate - exceeds threshold DIrect - a1
Tier 3 95% Cl - exceeds threshold Actions E
_ Density estimate - exceeds threshold | Reduce Access to L _i
Tier 2 95% CI - overlaps threshold Anthropogenic Subsidies

, Density estimate - below threshold : .
Tier 1 95% Cl - overlaps threshold -+ Habitat Improvement Actions

No Action Density estimate - below threshold
95% CI - below threshold

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 4. Identify management options a USGS
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Density Threshold Plan

Identify ecological threshold Raven Density

Select known threshold:

sage-grouse v

N\ e Tier

s sl —_— g o

HRESHOLD SE (2) Save threshold & ® ® [0}
] o

© HH ,

® ° o

-+ o
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Disclaimer: This software 13 preliminary or provisional and 1s subject to revision

Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM
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Step 4. Identify management options

OPTIONAL: Target Known Subsidies

Known Subsidies

[ Roads [) Sewage Ponds [ Landfills (] Communication Towers

[ Residential/Commercial Areas [} Transmission Lines [} Telephone Poles [C] Agriculture

Livestock Feedlots [ Livestock Troughs [_] Buildings/Structures

[J Livestock Burial Pits |

| Fences

B Save Selected Subsidies

Redding

Carson
Yuba City City

& Download

0l Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

IS Department of the Interior DOl Inspector General White House E-gov NoFearAct FOIA

OPTIONAL: Identify subsidies from GIS

im;iort surveyed sites shapefile
shapefile path

Browse 8 files

Upload complete

[ Analyze Raven Subsidies 9 Map Raven Subsidies

GIS data info

Ogden Evanston.

Salt Lake City

Sandy
Lehi
Provo

Chico
Reno

Leafiel | @ OpenStreetMap contributors, CC-BY-SA

Roth, C.L., Coates, P.S., Webster, S.C., Dettenmaier, S.J., O'Neil, S.T., and Brussee, B.E. 2021. Science-based Management of
Ravens (SMaRT): U.S. Geological Survey software release. https://doi.org/10.5066/P9B5ANSM
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< Density < 0.4 (with Cl) = 0
« Density > 0.4 (with CI) = 0.5
e Density > 0.4 (without Cl) = 1

*No=0
Impacted by [k Yes=1

J
‘ ]
]

*No=0

o *Yes =1
Area?

elow =0
* Moderate = 1

Habitat

IV © High = 2

Polygon prioritization was determined by the Nevada Department of Wildlife.
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Step 5. Post-action Monitoring

Methods - Raven surveys and data collection

Raven point counts

* California, Nevada, ldaho, Oregon

« 2007 - 2021 (>30,000 surveys)

e 43 sites, >145 site-year

—— , combinations
|:| State Boundary & o Hp «,“1,, e -
‘J{i “‘ v / \‘Ii'[: , ,“5‘ “‘JJ ’ J"L‘ %v’
LT 0 100 200 prl U y
Ry e km

Figure from: O’Neil, S.T., Coates, P.S., Brussee, B.E., et al.
(2018) J. Applied Ecology 55:6



Step 5. Post-action Monitoring

Raven point counts

10 minute survey, 360°
Binocular, rangefinder, GPS, compass
Estimate distance to raptor/raven

Surveys in conjunction with sage-
grouse monitoring

* Random locations
Lek locations

Nest locations
Brood locations
Treatment locations

O’Neil, S.T., Coates, P.S., Brussee, B.E., et al. (2018) J. Applied Ecology 55:6



Step 5. Post-action Monitoring

Methods - Raven surveys and data collection

Generate random RRHL
locations within sites

50 locations per site
e 40 within 50-100 m of
roads
e 10> 100 m from roads
e Surveys on same day must
be 2 km apart

Preliminary information, subject to revision. Not for citation or distribution.



Step 5. Post-action Monitoring

Goals:

e Survey 30-50 locations per site

e Survey pre and post treatment

* Analyze density with rapid
assessment function

* Analyze density with distance
sampling methods

Methods - Raven surveys and d‘ata collect_ion

4"’ i
| # Survey location
L Raven sites

‘{) f 2 i

Y

Preliminary information, subject to revision. Not for citation or distribution.



Lessons Learned

Challenges for adaptive management

 Goal to use the Rapid Assessment Function (RAF), to
estimate density with data with < 50 individual observations

 Time and Effort needed to sufficiently survey ravens

* Flexibility in survey location selection process for field
logistics

 Improvements needed for navigating to survey locations

Preliminary information, subject to revision. Not for citation or distribution.
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