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Supplement B: Model Selection Results and Projections Based on Alter native Sea Surface
Temperatures

Table S.B.1. Stepwise model selection results for the right whale distribution off North Carolina.
Predictor variables include the distance to the shoreline, mean winter sea surface temperature
(SST), bathymetric depth, and bathymetric slope. Survey effort (the number of flights) was
included as an offset in al candidate models. Smoothed covariates are denoted by s(-). The
evaluation criteriaincluded the proportion of deviance explained, generalized cross-validation
score (GCV), and mean average squared prediction error (ASPE) from afivefold cross
validation. The best model at each step isindicated by bold italic type.

Step Model % Deviance GCV  Mean ASPE

1 Null 0.0 0.3003  0.03032
2 S(log[depth]) 1.84 0.2962  0.03031
2 g(distanceto shore) 3.74 0.2904  0.03031
2 S(log[dope]) 3.61 0.2920  0.03029
2  s(avg SST) 2.93 0.2940  0.03031
3  g(distanceto shore) + s(log[depth]) 4.38 0.2907 0.03030

s(distance to shore) + s(log[slope]) 6.88 0.2844  0.03028

s(distance to shore) + s(avg SST) 5.17 0.2885  0.03031

s(distance to shore) + s(log[slope]) +

4  g(log[depth]) 8.05 0.2817  0.03027
s(distance to shore) + s(log[slope]) +
4  s(avg SST) 8.42 0.2812  0.03028

s(distance to shore) + s(log[slope]) +
5 s(avg SST) + s(log[depth]) 9.11 0.2800  0.03027




Table S.B.2. Results of analysis of deviance tests comparing North Carolinaright whale
distribution models at each step of the stepwise selection procedure. Each model shown isthe
best model for that step from Table S.B.1. The reductions in deviance, F-statistics, and P-values
compare each model with the one in the previous step.

Residual Reductionin

Model/step  Estimated df deviance deviance F P
Null 1.00 186.3

Step 2 2.00 179.3 6.96 24.1 <0.001
Step 3 4.67 1735 5.86 7.8 <0.001
Step 4 5.89 170.6 2.87 85 <0.01

Step 5 6.57 169.3 1.28 6.8 <0.05




Table S.B.3. Projected commercial Black Sea Bass closure dates, percent of annual catch limit (ACL) reached, and risk (in relative
risk units) of right whale entanglement in pot gear under various proposed closure alternatives, with whale distribution based on
above-average sea surface temperatures. The spatial distribution of fishing effort scenarios (A—C) and the catch rate scenarios (S1-$4)
are described in text; Altl = the status quo.

Alt
Scenario and 1 Alt2 Alt3 Alt4 Alt5 Alté Alt7a Alt7b
condition
S1 2 S3 sS4 S1 2 3 4 S1 S2 S3 sS4 S1 s2 S3 sS4 S1 S2 S3 4 S1 S2 S3 sS4 S1 S2 S3 4
Closure 10/ 9/2 92 101 102 12/3 1212 1211 123 12/2 12/1 12/1 122 1212 1212 12/1 1212 1011 8/1 10/ 10/ 1011 8/1 10/
8/4 12/5 12/3 10/6
date 2 0 7 2 8 0 2 8 0 4 1 1 3 9 1 8 9 1 8 6 7 1 8 7
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
B B ; """""" e D e e
(North 0 100 0 100 100 14 10 10 14 2 2 2 2 2 2 2 2 2 2 2 2 74 74 74 74 74 74 74 74
Carolina)
Risk
(Florida— 10
South 0 100 0 100 100 33 32 32 33 0 0 0 0 13 12 12 13 0 0 0 0 96 96 96 96 94 94 94 94
ut
«| Caroling)
Closure 10/ 9/2 92 101 1212 121 1211 12/2 1211 12/1 1212 1212 1011 8/2 10/ 10/ 101 8/2 101 10/
8/4 12/3 14 1212 12/2 12/8 n/a n/a
date 2 0 7 7 8 9 8 9 8 7 5 0 2 0 9 9 3 2 0 9
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
[ "R | B ; ””””””””””””””””” I e I
(North 0 100 0 100 100 26 21 21 26 8 8 8 8 2 1 1 2 8 8 8 8 69 69 69 69 69 69 69 69
Carolina)
Risk
(Florida— 10
South 0 100 0 100 100 17 16 16 17 1 1 1 1 15 15 15 15 0 0 0 0 82 82 82 82 78 78 78 78
ut
| Carolina)
Closure 10/ 9/2 92 112 1012 11 1212 1211 1211 1211 12/1 1212 12/1 12/1 101 8/1 10/ 10/ 101 8/1 10/
8/4 10/4 1217 12/1 12/6 1217 10/6
date 2 0 7 6 6 9 0 1 9 6 5 0 0 9 1 8 6 7 1 8 7
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
B B ; """""" N N e
(North 0 100 0 100 100 17 13 13 16 4 3 3 3 2 2 2 2 4 3 3 3 71 71 7 71 71 71 7 71
Carolina)
Risk
(Florida— 10
South 0 100 0 100 100 31 30 30 31 0 0 0 0 1 11 11 11 0 0 0 0 91 91 91 91 89 89 89 89
u
o Carolina)




Alt7e Altga Alt8b Alt9a Alt9b AIt10 AL Alt12
s 2 0w = st 2 3 = s 2 0= s [ S = S T s 1 2 0S8 = st 2 s3 s s 2 s3 s
1072 01 102 | 121 102 21 | 102 0 102 | 103 92 101 102 | 101 82 01 | 102 01 101 | 122 121 121 122 | 122 121 121 122
96 121 96 107 96
3 6 0 2 7 1 3 6 0 1 0 5 7 4 3 1 3 6 9 8 8 3 7 3 0 1 2
100 100 100 100 | 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 10 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
I R R R B 6 77777 FZ [ T R B I T T A 6 3 T M I T 3T R 3]
o T 74 14 13 14 14 3 BT 73 % 46 46 6 79 79 19 79 13 13 13 13 1 1 1 1 2 2 2 2
02 91 102 102 02 112 02 91 102 102 92 101 01 &3 101 101 | 102 91 102 102 | 122 121 121 122 | 121 271
12/9 12/8 119 113 124 1209
6 1 1 4 8 5 6 1 1 4 7 9 9 0 1 5 6 1 1 4 3 1 0 4 9 8
100 100 100 100 [ 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 10 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
(75077780 TTs0 Ts0 | 726020 Tz 7T [T T 0 m0 50 [ TsTTTaT T T4 [Te3 63 683 6 |20 0 20 20 T TTISTTTIET T O[T
66 61 6l 61 16 15 15 16 61 61 61 61 3 3 % 30 65 65 65 65 5 15 15 15 2 2 2 2 2 2 2 2
1072 01 102 1072 1072 0 102 | 102 91 101 1022 | 101 82 01 | 102 01 102 | 121 21 | 121 112 271
96 1277 W9 126 96 1006 96 123 126 12/5
3 6 0 0 3 6 0 8 5 3 4 5 4 1 3 6 0 8 7 5 1 4
100 100 100 100 | 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 100 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
72677726 T T T A [ T T 9T T U T R R S . - 727 2 - A I R R 9 T I A 77777 6 N N
% 76 716 76 13 12 12 13 s BT 75 n a oa a 80 80 80 80 2 12 12 1 1 1 1 2 2 2 2




Table S.B.4. Projected commercial Black Sea Bass closure dates, percent of annual catch limit (ACL) reached, and risk (in relative
risk units) of right whale entanglement in pot gear under various proposed closure alternatives, with whale distribution based on
bel ow-average sea surface temperatures. See Table S.B.3 for additional information.

Alt
Scenario and 1 Alt2 Alt3 Alt4 Alts Alt6 Alt7a Alt7b
condition
S1 s2 S3 A S1 S2 S3 sS4 S1 S2 3 4 S1 2 S3 sS4 S1 S2 3 4 S1 s2 S3 4 S1 S2 3 s4
Closure 10/ 912 92 10/1 10/2 12/3 12/2 12/1 12/3 12/2 12/1 12/1 12/2 12/2 12/2 12/1 12/2 1011 8/1 10/ 10/ 1011 8/1 10/
8/4 12/5 12/3 10/6
date 2 0 7 2 8 0 2 8 0 4 1 1 3 9 1 8 9 1 8 6 7 1 8 7
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
[ TRk |7 """10' """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
(North 0 100 o 100 100 14 10 10 14 2 2 2 2 2 2 2 2 2 2 2 2 74 74 74 74 74 74 74 74
Carolina)
Risk
(Florida— 10
0 100 100 100 52 51 51 52 0 0 0 0 52 52 52 52 0 0 0 0 95 95 95 95 86 86 86 86
South 0
«| Caroling)
Closure 10/ 912 92 10/1 12/2 12/1 12/1 12/2 12/1 12/1 12/2 12/2 10/1 8/2 10/ 10/ 10/1 8/2 10/1 10/
8/4 12/3 14 12/2 12/2 12/8 n/a nla
date 2 0 7 7 8 9 8 9 8 7 5 0 2 0 9 9 3 2 0 9
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
[ TRk |7 """10' """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
(North 0 100 o 100 100 26 21 21 26 8 8 8 8 2 1 1 2 8 8 8 8 69 69 69 69 69 69 69 69
Carolina)
Risk
(Florida— 10
0 100 100 100 37 36 36 37 3 3 3 3 58 57 58 58 0 0 0 0 82 82 82 82 71 71 71 71
South 0
| Carolina)
Closure 10/ 912 92 112 10/2 111 12/2 12/1 12/1 12/1 12/1 12/2 12/1 12/1 10/1 8/1 10/ 10/ 1011 8/1 10/
8/4 10/4 12/7 12/1 12/6 1217 10/6
date 2 0 7 6 6 9 0 1 9 6 5 0 0 9 1 8 6 7 1 8 7
10
%ACL 97 100 o 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
[ TRk |77 """10' """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
(North 0 100 o 100 100 17 13 13 16 4 3 3 3 2 2 2 2 4 3 3 3 71 71 71 71 71 71 71 71
Carolina)
Risk
(Florida— 10
0 100 100 100 51 51 51 51 1 1 1 1 48 48 48 48 0 0 0 0 87 87 87 87 81 81 81 81
South 0
o Carolina)




Alt7e Altga Alt8b Alt9a Alt9b AIt10 AL Alt12
s 2 0w = st 2 3 = s 2 0= s [ S = S T s 1 2 0S8 = st 2 s3 s s 2 s3 s
1072 01 102 | 121 102 21 | 102 0 102 | 103 92 101 102 | 101 82 01 | 102 01 101 | 122 121 121 122 | 122 121 121 122
96 121 96 107 96
3 6 0 2 7 1 3 6 0 1 0 5 7 4 3 1 3 6 9 8 8 3 7 3 0 1 2
100 100 100 100 | 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 10 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
I R R R B 6 77777 FZ [ T R B I T T A 6 3 T M I T 3T R 3]
% 76 716 76 54 53 54 54 7w 7 77 7 7 " 72 83 8 8 83 53 5 53 53 5 5 5 5 7 7 7 7
02 91 102 102 02 112 02 91 102 102 92 101 01 &3 101 101 | 102 91 102 102 | 122 121 121 122 | 121 271
12/9 12/8 119 113 124 1209
6 1 1 4 8 5 6 1 1 4 7 9 9 0 1 5 6 1 1 4 3 1 0 4 9 8
100 100 100 100 [ 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 10 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
(75077780 TTs0 Ts0 | 726020 Tz 7T [T T 0 m0 50 [ TsTTTaT T T4 [Te3 63 683 6 |20 0 20 20 T TTISTTTIET T O[T
64 64 64 64 58 57 58 58 68 68 68 68 69 68 68 69 3 BT 73 58 58 58 58 12 12 12 12 7 7 7 7
1072 01 102 1072 1072 0 102 | 102 91 101 1022 | 101 82 01 | 102 01 102 | 121 21 | 121 112 271
96 1277 W9 126 96 1006 96 123 126 12/5
3 6 0 0 3 6 0 8 5 3 4 5 4 1 3 6 0 8 7 5 1 4
100 100 100 100 | 100 100 100 100 | 100 100 100 100 | 10 100 10 100 | 100 100 100 100 | 100 100 100 100 | 10 100 100 100 | 100 100 100 100
72677726 T T T A [ T T 9T T U T R R S . - 727 2 - A I R R 9 T I A 77777 6 N N
n o noon 7 50 49 49 50 noon on 71 67 &7 67 67 % 76 716 76 50 50 50 50 8 8 8 8 9 9 9 9




