APPENDIX 2

Table A2.1 Summary of scent odor deployments to deter mammalian predators at Trustom and
Ninigret in southern Rhode Island in 2022 and 2023.

Parameter Trustom Trustom Ninigret Ninigret
2022 2023 2022 2023
Start Date 27 March 29 March 8 April 29 March
End Date 10 June 24 June 10 June 26 June
Number of days in a deployment 76 87 64 89
season
Number of scent stations 33 33 46 46
Number of active scent stations on 13 33 19 46
any given day
Number of days between moving 3 3 3 3

scent station
Number of scent applications 25 29 21 29



Table A2.2 Total number of detections at scent stations by mammals at two sites (Trustom and
Ninigret) in southern Rhode Island in 2022 and 2023. Six species were potential predators of

Piping Plover (PIPL) nests and were included in species-specific analyses.
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Table A2.3 Top two models assessing coyote use of different scent stations at Trustom and
Ninigret, Rhode Island in 2022 and 2023. Candidate generalized linear models (Poisson) ranked
by Akaike’s Information Criterion corrected for small sample sizes (AIC.) and include the
number of parameters (K), difference in AIC. from the best model (AAIC.), and model weight

(w).

Site Year Model K AIC. AAIC. w
Trustom 2022 Active Nests 2 68281 0.00 0.34
Null 1 68340 058 0.25
Ninigret 2022 Deployments 2 598.75 0.00 047
Day 2 59943 0.68 0.34
Trustom 2023 Deployments * Scenttype 8 242299 0.00 0.23
Day * Scent type 8 242320 0.20 0.21
Ninigret 2023 Day * Scent type 8 1280.21 0.00 0.42
Deployments * Scenttype 8 1280.31 0.10 0.39

Table A2.4 Assessing coyote interaction times at two beach sites in southern Rhode Island 2022
and 2023. Each model set is separated by a horizontal line. Candidate generalized linear models
(Poisson) ranked by Akaike’s Information Criterion corrected for small sample sizes (AIC.) and
include the number of parameters (K), difference in AIC. from the best model (AAIC.), and
model weight (w).

Year Model K AlC. AAIC, w
2022  Scent type * Site 9 682.72 0.00 0.996
Site * Day 5 693.99 11.27  0.004
2023  Site * Day 5 2126.92 0.00 0.99
Site + Day 4 2146.92  19.99 4.54E-05



Table A2.5 Assessing red fox use of different scent stations at Trustom Pond National Wildlife
Refuge, RI in 2022. Candidate generalized linear models (Poisson) ranked by Akaike’s
Information Criterion corrected for small sample sizes (AIC.) and include the number of
parameters (K), difference in AIC. from the best model (AAIC.), and model weight (w).

Model K AIC. AAIC. w

Scent type 4 409.73 0.00 0.67
Day * Scent type 8 41359 3.85 0.10
Deployments * Scenttype 8 413.61 3.88 0.10
Week * Scent type 8 414.09 436 0.08
Active Nests 2 41574 6.00 0.03
Null 1 41641 6.69 0.02
Week 2 41777 8.04 0.01
Day 2 417.80 8.07 0.01
Deployments 2 41782 8.08 0.01

Table A2.6 Assessing red fox interaction times at Trustom Pond National Wildlife Refuge, RI
in 2022. Candidate generalized linear models (Poisson) ranked by Akaike’s Information
Criterion corrected for small sample sizes (AIC.) and include the number of parameters (K),
difference in AIC. from the best model (AAIC.), and model weight (w).

Model K AIC. AAIC. w
Scenttype+Day 6 113.19 0.00 0.65
Scenttype + Week 6 114.42 1.24 0.35
Scent type 5 13421 2102 1.77E-05
Day 3 140.58 27.39 7.33E-07
Null 2 156.74 4356 2.26E-10



Table A2.7 Assessing opossum use of different scent stations at Trustom Pond and Ninigret
National Wildlife Refuge, RI in 2023. Model sets are separated by a horizontal line. Candidate
generalized linear models (Poisson) ranked by Akaike’s Information Criterion corrected for
small sample sizes (AIC.) and include the number of parameters (K), difference in AIC. from the
best model (AAIC.), and model weight (w).

Site Model K AIC. AAIC. w

Trustom Null 1 21173 0.00 0.34
Scent type 4 21365 191 0.13

Ninigret Deployments 2 496.33 0.00 0.59
Day 2 49742 109 0.34

Table A2.8 Assessing opossum interaction times at two sites in southern Rhode Island in 2023.
Candidate generalized linear models (Poisson) ranked by Akaike’s Information Criterion
corrected for small sample sizes (AIC.) and include the number of parameters (K), difference in
AIC. from the best model (AAIC.), and model weight (w).

Model K AIC. AAIC. w
Scenttype + Site 6 274.99 0.00 0.81
Scenttype+Day 6 279.61 4.62 0.08
Scenttype + Week 6 279.72 4.73 0.08
Scent type 5 28143 6.44 0.03
Site 3 288.55 1356 0.0009
Site + day 4 290.59 15.60 0.0003
Day 3 29498 19.99 3.69E-05
Null 2 29530 20.31 3.15E-05



Table A2.9 Assessing skunk use of different scent stations at Trustom Pond National Wildlife
Refuge, RI in 2023. Candidate generalized linear models (Poisson) ranked by Akaike’s
Information Criterion corrected for small sample sizes (AIC.) and include the number of
parameters (K), difference in AIC. from the best model (AAIC.), and model weight (w).

Model K AIC. AAIC. w
Day 2 287.94 0.00 0.40
Week 2 28831 0.37 0.33
Deployments 2 289.21 1.28 0.21
Day * Scent type 8 293.64 5.70 0.02
Week * Scent type 8 293.97 6.03 0.02
Deployments * Scenttype 8 296.03 8.09 0.01
Scent type 4 346.96 59.03 6.14E-14
Null 1 356.47 68.54 5.28E-16
Active Nests 2 358.22 70.29 0.00

Table A2.10 Assessing skunk interaction times at Trustom Pond National Wildlife Refuge, RI
in 2023. Candidate generalized linear models (Poisson) ranked by Akaike’s Information
Criterion corrected for small sample sizes (AIC.) and include the number of parameters (K),
difference in AIC. from the best model (AAIC.), and model weight (w).

Model K AIC. AAIC. w

Scenttype + Week 4 17475 0.00 0.40
Scenttype+Day 4 175.07 0.32 0.34
Scent type 3 17601 125 0.21
Null 2 17884 4.09 0.05
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Fig. A2.1 Map of two study sites in Rhode Island, USA: Trustom Pond National Wildlife
Refuge (green) and Ninigret National Wildlife Refuge/ Conservation Area (blue).
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Fig. A2.2 Predicted counts of coyote detections considering active Piping Plover (PIPL) nests
at Trustom, Rhode Island in 2022. The shaded area indicates a 95% confidence interval with a
negative-sloped prediction line (black line). Graph shows the most supported model, active nests
(Table 3).
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Fig. A2.3 Predicted counts of coyote detections at Ninigret, Rhode Island in 2022. Deployment
periods are in 3-day intervals. The shaded area indicates a 95% confidence interval with a
negative-sloped prediction line (black line). This graph displays the most supported model,
deployments (Table 3).
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Fig. A2.4 Seasonal variation in predicted counts of coyote detections interacting with different
scent types at Ninigret, Rhode Island in 2023. Scent types included gull (blue line), uropygial
glands (blue line), waterfowl (red line), and control (purple line). This represents the most
supported model, day * scent type (Table 3).
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Fig. A2.5 Daily variation in red fox detections (blue points) at control points and scent stations
at Trustom, Rhode Island from 27 March (day 0) to 10 June (day 76) in 2022. Graph shows the
most supported generalized linear model, GLM (green line), which is the null model (Table 11),
and a 95% confidence interval (gray shaded region) which is derived from a generalized additive
model, GAM (solid black line). Vertical dotted lines represent the end of the control
deployments (orange), and the start of the piping plover nesting season (purple).
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Fig. A2.6 Site-level daily variation in opossum detections (blue points) at scent stations at
Trustom and Ninigret, Rhode Island from 27 March (day 0) to 10 June (day 76) in 2022 and 29
March (day 0) to 24 June (day 87) in 2023. Plotted are mean predictions from the generalized
linear model (GLM; green dotted line) and mean predictions (solid black line) along with 95%
confidence intervals (gray shaded region) from a generalized additive model (GAM). Vertical
dotted lines represent the end of the control deployments (orange), the start of the piping plover
nesting season (purple), and documented predation of a piping plover nest by an opossum (red).
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Fig. A2.7 Predicted interaction time (seconds) that an opossum spent at a scent station for four
scent types at site Ninigret (left panel) and Trustom (right panel) in 2023. Scents are gull (blue),
waterfowl (red), and uropygial glands (green).
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Fig. A2.8 Daily variation in skunk detections (blue points) at control points and scent stations at
Trustom, Rhode Island from 29 March (day 0) to 24 June (day 87) in 2023. Graph shows the
most supported generalized linear model, GLM (green line), which is the null model (Table 23),
and a 95% confidence interval (gray shaded region) which is derived from a generalized additive
model, GAM (solid black line). Vertical dotted lines represent the end of the control
deployments (orange), and the start of the piping plover nesting season (purple).
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Fig. A2.9 Predicted counts of skunk detections at Trustom, Rhode Island in 2023. The gray-
shaded area indicates a 95% confidence interval with a prediction line (black line). This graph
displays the second most supported model, Day (Table 10).



