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Lamprey Declines a Source of Concern

== Conservatlon Challenges and Research Needs for
) ~ Pacific Lamprey in the Columbia River Basin
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Regional Distribution Maps & Habitat Suitability
Information dare Coarse Pacific Lamprey Nature Serve Rankings

* Expert opinion maps
* No information about covariates

that affect habitat suitability
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Regional Distribution Maps & Habitat Suitability
Information dare Coarse Pacific Lamprey Nature Serve Rankings




Good Distribution Maps Provide a Strategic
Context & are Tools for Understanding

* Where does habitat for a species exist? & Where is the best
habitat? (key for status assessments, biological inventories, and
monitoring program design)

* What environmental factors determine habitat extent and quality?
(key for understanding species ecology & habitat restoration
strategies)

* How might habitat conditions and species distributions be altered
by climate change or other anthropogenic factors? (key for threat
assessments)

I’m going to invest here...




‘ Species Distribution Models (SDMs) for Mapping

Model Types:
* MaxEnt (1)

* GLM (o/1)

* GLMM (0/1) .
* SSN (0/1) P =
* Regression trees (0/1)

o * Etc. Guillera-Arroita et al. 2015. Is my species distribution model fit for
= purpose? Global Ecology and Biogeography 24:276-292.

Predictive equation:
exp(a + bx...ny)

Good SDMs Require Good Geospatial Datasets

Species occurrence records: Covariates:
e e r Lrdiagl — ‘ Thermal characteristics
| o = i .- —|Hydrologic characteristics
.. | Connectivity measures
"I Channel morphology
Substrate size
" Competitor species

U.S. Fish & Wildlife Service y — ! Adiacent Iand-uses

Pacific Lamprey Conservation
Initiative I Etc.




Pilot Study Area: Interior Columbia Basin
Data Sou rce: The Status of Pacific Lamprey (Entosphenus tridentatus) in ldaho

U.S. Fish & Wildlife Service

Pacific Lamprey Conservation
Initiative
https://www.fws.gov/pacificlamprey/mainpage.cfm
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Occurrence (0/1) records:
Originally: n ~ 1,000
Final: n = 345

QA/QC steps:

1) Confirmed records linked to correct NHD reaches
2) Removed duplicate records

3) Assigned status to sites repeatedly sampled (e.g., 1, 0, 1, 0, 0)



https://www.fws.gov/pacificlamprey/mainpage.cfm

Attributed Lamprey Occurrence Records
with Geospatial Habitat Covariates
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Lamprey Occurrence Data Summaries...
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SDM (GLM Logistic Regression) Model Selection

Classification
Model AAIC AUC Accuracy (@ 0.5
Slope, Temp”2, MAFlow, MAF*Temp, SL*Temp 0 0.88
Slope, Temp”2, MAFlow, MAF*Temp, SL*Temp, SL*MAF 1 0.88

Slope, Temp”2, MAFlow, MAF*Temp 12 0.87
Slope, Temp”2, MAFlow, SL*Temp 34 0.85
Slope, Temp, MAFlow 77 0.81

Covariate parameters
— from best model

Analysis of Maximum Likelihood Estimates

Model predicted lamprey occurrence
correctly at 282 of 345 sites based on
0.5 probability threshold

1 Standard Wald
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SDM (GLM Logistic Regression) Model Selection

Classification

Covariate parameters
— from best model

Analysis of Maximum Likelihood Estimates

Standard Wald
. Parameter DF | Estimate | Error | Chi-Square | Pr = ChiSq
‘ Intercept 1 560714 96675 336399 <0001 1.0
= Slope 1 5091 1501 114959 0.0007 > ’
1 BOBI 11015 302986 <0001 ot
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Model AAIC AUC Accuracy (@ 0.5
Slope, Temp”2, MAFlow, MAF*Temp, SL*Temp 0 0.88
Slope, Temp”2, MAFlow, MAF*Temp, SL*Temp, SL*MAF 1 0.88
Slope, Temp”2, MAFlow, MAF*Temp 12 0.87
Slope, Temp”2, MAFlow, SL*Temp 34 0.85
Slope, Temp, MAFlow 77 0.81

Model predicted lamprey occurrence

correctly at 282 of 345 sites based on
0.5 probability threshold

Response Curves for Pacific Lamprey Occurrence
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SDM Applied to Create Occurrence Probability Map
Product of covariate parameters & reach covariate values

Analysis of Maximum Likelihood Estimates ReachID Temp (C) Flow (cfs) SLOPEf P lamprey

Standard Wald ' 1 18.25 3-73 3.6% 0.88

Parameter DF | Estimate | Error | Chi-Square | Pr = ChiSq 2 15.56 5.24 3.8% 0.58

Intercept 1 560714 96675 336399 <.0001 3 8.97 4.33 2.9% 0.00

Slope 1 5091 1501 114989 0.0007 4 1923 4-33 2.9% 0.66
5 19. .6 1.5% 0.

S1_temp 1 60630  1.1015 30.2986 <.0001 9-9 7:3 E 75

10.11 7.63 1.5% 0.00

S1 temp*S1 temp 1 01593  0.0310 26.3441 <0001 .08 ;.63 1.5% .00

VIC_MAF 1 0.00152 0.000326 21,6147 <.0001 20.11 .63 1.5% 0.89

S1 temp*VIC_MAF 1 -0.00007 0.000015 22.0054 <0001 10.31 7.63 1.5% 0.00

Slope*S1_temp 1 356664 10.0828  12.5128 0.0004 20.6 7-63 1.5% 0.85

Salmon River basin
Original NHD network: 17,000 km

Potential lamprey habitat network
(>0.1 occurrence probability): 1,200 km

High quality habitat network
(>0.5 occurrence probability): 701 km
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Application: Climate change sensitivity analysis

Response Curves for Pacific Lamprey Occurrence
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Application: Efficient eDNA Sampling Design
Using Occurrence Probability Maps

Mainstem sample

Design components:

1. Sample at 20-km intervals
along rivers & large streams
>0.1 probability

2. Sample single site at
tributary mouths 100 m
upstream from river
confluence if:

a) < 3% slope,
b) > 11°C,
c) > 0.1 probability

3. Sample single site at

Lamprey network sample ;:

Lamprey tributary sample

Chinook tributary sample B y

o~~~ Mainstem

eDNA field protocol:

Carim et al. 2016. A protocol for collecting environmental DNA |
samples from streams. U.S. Forest Service, Rocky Mountain tributa ry mouth 100 m
R h i TR-355. .
IR 2 sl upstream from river
% eDNA marker: confluence if a historical

Carim et al. 2017. A noninvasive tool to assess the distribution of Ch inook stream (Stream Net
Pacific Lamprey in the Columbia River Basin. PloS One. 12:€0169334.
datalayer)

= Samples processed at: NGC lab in Missoula
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Subset of 462 Samples Simply Reprocessed
from Existing eDNAtlas Database Archive

The Aquatic eDNAtlas Project: Lab Results Map

LberZOi? E Revised: 20 December 2017 ‘ Accepted: 11 Jan
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Repurposing environmental DNA samples—detecting the
western pearlshell (Margaritifera falcata) as a proof of concept

Joseph C. Dysthe'® | Torrey Rodgers*® | Thomas W. Franklin® |
Kellie J. Carim® | Michael K. Young® | Kevin S. McKelvey® | Karen E. Mock® |

& A Michael K. Schwartz!

Young et al. 2018. Species occurrence data from the eDNAtlas database. U.S.
Forest Service Data Archive. https://doi.org/10.2737/RDS-2018-0010.



Dynamic Maptool Delivers Data in User-

Friendly Digital Formats w/Metadata
(;3 ArcGIS Online
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eBLIMP Information Cycle

Lamprey occurrence records Link to network covariates &
R i ) build preliminary SDM
exp(a + bx...ny)
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U.S. Fish & Wildlife Service

Pacific Lamprey Conservation
Initiative
https://www.fws.gov/pacificlamprey/mainpage.cfm
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Occurrence Probability Maps Available
Throughout the Pacific Lamprey Range

Pacific Lamprey Nature Serve Rankings Basin-wide Lamprey Inventory and Monitoring Project )
g BLIMP i, -
Unit: Oregon Coast A
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eBLIMP proi'ect website: hftps://ww.researchgate.net/project/eBLIMP-The-
eDNA-Basinwide-Lamprey-Inventory-Monitoring-Project



https://www.researchgate.net/project/eBLIMP-The-eDNA-Basinwide-Lamprey-Inventory-Monitoring-Project
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eDNA Basinwide Lamprey Inventory & Monitoring Project
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