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Recording to Prediction

e Use the odontocete click detections from a
year-long wide-area acoustic monitoring
program to predict probabilities of
encountering odontocetes on Canada’s east

coast.
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Odonotocetes on the east coast

Toothed whales

Short-beaked common

dolphin Delphinus delphis Not at risk Not listed
Stenella coeruleoalba Not at risk Not listed
Lagenorhynchus albirostris Not at risk Not listed
Lagenorhynchus acutus Not at risk Not listed
Tursiops truncatus Not at risk Not listed
Grampus griseus Not at risk Not listed
m Orcinus orca Special concern Not listed
Globicephala melas Not at risk Not listed
Phocoena Special concern  Threatened
Physeter macrocephalus Not at risk Not listed
Ziphius cavirostris Not at risk Not listed
Mesoplodon bidens Special concern cSopnecCeI?rlm
Hyperoodon ampullatus Endangered? Endangered?
Mesoplodon densirostris Not at risk Not listed
Mesoplodon europaeus Not assessed Not listed ’
Mesoplodon mirus Not at risk Not listed g



Detection
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Validation I: manual review of 0.5% (N=2280)
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Validation Results

M
0.34 0.51 9 0.85 0.31 0.63

Species/call

Cuvier’s beaked

L g oe (g 1 0.85 073 0.82
whales
SRS (S 6 1 0.94 2 1 094  0.99
whales
Delphinid click 0.72 0.68 15 0.90 0.47 0.76
087  0.76 3 0.93 063  0.85
Sperm whales 0.59 0.51 4 0.67 0.41 0.60

e Determine P/A per file
e Collapse to P/A per day
e 6273 day-recorder combinations

Martin et al, Eastern Canada Beaked Whales, Acoustic 2017, Boston.
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Validation Il — Inflection Points
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Modeling Presence

* Co-variates:
— Depth
— Latitude
— Distance to 1000 m isobath
— Date, Month or Season
— Sea surface temperature
— CHL-A
— Bottom current (m/s)
— Noise in click band
— Wind speed
— Ice
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Un-satisfying ....

call:
gim{formula = stniNBwDetectorPA ~ stn$season + stn$chla.mg.m3. +
stn$depth + stn$currrent.m.s. + stn$lat, family = binomial())

Deviance Residuals:

Min 1Q Median 30 Max
-1.7370 -0.7421 -0.6084 0.9735 1.9891
Coefficients:

Estimate std. Error z value Pri=|z|)

(Intercept) -1.62%9e+00 3.680e-01 -4.427 9.57e-0f ===
stn$seasonspring -2.067e-01 2.794e-01 -0.740  0.4595
stniseasonsummer 1.921e-01 9. 314e-02 2.062 0.0392 *
stniseasonwinter -4.441e-01 7.843e-02 -5.662 1.50e-08 ##=
stnichla. mg.m3. 2.024e-04 2.831e-03 0.071 0.9430
stnidepth 1.227e-03 4.058e-05% 30.231 <« 2e-16 #=®%
stnfcurrrent.m.s. -5.424e-04 2.713e-03 -0.200 0. 8415
stn$lat 3.730e-03 7.204e-03 0.518 0.6046
signif. codes: 0 *##%' {,001 **=' 0.01 **' 0.05 *." 0.1 ° °

(Dispersion parameter for binomial family taken to be 1)

Null deviance:
Residual deviance:
ATC: 71aed4.1

8373.4
7148.1

on 6265

Number of Fisher Scoring iterations: 4

on 6272 degrees of freedom
degrees of freedom




Modeling Presence

* Co-variates:
— Depth
— Latitude
— Distance to 1000 m isobath
— Season

—Sea-surfacetemperature
—CHE-A

—Bottom-current{m/s)
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Cuvier’s Beaked Whale
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Cuvier’s Beaked Whale

0.053085
n=6273

00089231
n=4931

Martin et al, Eastern Canada Beaked Whales, Acoustic 2017, Boston.

021535
n=1342
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Northern Bottlenose Whales
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n=6273

g0m>=15.5

distanceTo10
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0 0.31065 ; 091278
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0 046667
n=339 n=675
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Sowerby’s Beaked Whale
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Sowerby’s Beaked Whale
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S5 perm Whale
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0.42101
n=6273
depth< A70.4
depth>>370.4
0.021T192 0.64696
n=2265 n=4008
lat>=50:58
0.25882
n=1020
Season=Sprn,Wntr
Season=Fall,Smmr
0. 10806 0.43249
n=546 n=474

distanceTo1000m>=118

distanceTo1800m< 118

U. T££00
n=155

S5 perm Whale

lat< 50~58
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n=2988

Season=Wntr
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062027
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Porpoise

0.21011
n=6273

depth>3504.8
depth<"504.8
0.01226 0.39355
lat>=4557
lat< 45:57
0.34282 0.83136
n=2917 n=338
Season=Sprn,Wntr SeasonZSmmr
Season=Fal,.Smmr Season=Fal\Sprn,Wntr
0.21628 0.49071 032812 0.94891
depth<A170.4 depth>#332.
depth>x170.4 depth<\332.3
0075049 0. 481 68 01931 0. 52667
lat>=4 depth</110.
lat< 4 depth>=%110.5
0.26099 092308 0.34956 0.63369
n=364 n=182 n=452 n=748
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Dolphin & Pilot Whales
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Dolphin and Pilot Whale Clicks

0.57963
n=6273
depth< 170.4
depth>=%70.4
0.77645
n=4008
Season=Sprn,Wntr lat>=4957
Season=Fall,Smmr lat< 4957
0.067053 0.41911 0.49889 0.91852
n=1208 n=1057 n=1357 n=2651
lat>=46.91 Season=Sprn,Wntr lat>=47.24
lat< 46.91 Season=Fall,Smmr lat< 4¥.24
0.24011 0.78223 0.25824 0.77742 0.79205 0.95994
n=349 n=728 n=629 n=654 n=1997

Season=5prn,Wnt
Season=Fall, Smmr
064835 097241
n=364 n=290

distanceTo1000m>=8§1
distanceToN)0Om< 81
0.021978 0.49451
n=364 n=364

distanceTo3000m< 88
distanceTo1Q00m>=80
0.047923 0.39241
n=313 n=395

distanceTo1000m>=468.5
distanceTo1000m< 468.5

0.086957
n=138

U.0ob4a<
n=257




Summary

i
* Provided flow charts that predict the daily

probability of odontocete presence based on a
wide-area, year-long PAM data.

* Next steps:

— Incorporate whistles to separate dolphins and
pilots in this analysis

— Incorporate second year of monitoring

— Incorporate results from collaborator recorders

— Extend to mysticetes
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i
formulaStr = paste(spc, 'VettedPA ~

depth+lat+distanceTo1000m+Season’, sep="
formu = as.formula(formulaStr)
regTree = rpart(formu, data=stn, control =
rpart.control(cp = 0.01))
post(regTree, file=paste(baseDir, "/", spc,
' PA.rpart.ps’, sep="), title=formulaStr)




