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Table S4. Summary of generalized linear models used to estimate trends in abundance for large sharks and elasmobranch mesopredators.

All data were modeled using generalized linear models, except for the observer data, which was modeled using generalized linear mixed

models. All models included year as a covariate; g represents a seasonal term composed of a series of sine and cosine terms with periods of

one year and one half year. Data source acronyms as in Table S3.

Data Source Covariates Error distribution Link Offset

CTDEP no covariates available Gamma Log None

DNREC depth, depth?, station, q Negative binomial Log Swept area
GSO no covariates available Gamma Log None

NCDMF no covariates available Gamma n.a. n.a.

NMFS-Off depth, depth®, temperature, temperature?, latitude, g, latitude*q interaction Negative binomial Log Swept area
NMFS-In depth, depth®, temperature, temperature?, latitude, g, latitude*q interaction Negative binomial Log Swept area
SEAMAP depth, depth®, temperature, temperature?, latitude, g, latitude*q interaction Negative binomial Log Swept area

SC depth, depth®, g, time of set, soak time, Negative binomial Log Number of hooks
MDNR month, temperature, temperature?, salinity, salinity” Negative binomial Log None

UNC station, q Negative binomial Log Number of hooks
VIMS river basin Negative binomial Log None

Logbook area, season, temperature, use of light sticks, area*season, area*light sticks Truncated negative Log Number of hooks
Observer area, q, depth, depth?, temperature, time of set, number of light sticks, hook Negative binomial Log Number of hooks

depth, hook type, soaktime, target species, bait, area*q interaction, fishing trip,
vessel
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Table S5. Model results for each species of great shark and elasmobranch mesopredator, from each of the research
survey and fisheries data sources used in the meta-analysis shown in Figure 2, including the first and last year of
capture in the data set, the number of years caught, the total number of the species caught, the model estimate (+
95% confidence intervals (Cl)) of the instantaneous rate of change, for all years of data (All) and for only those years
onwards from the baseline of 1970 (1970-). Statistical significance levels for model estimates are * = <0.05; **=<0.01;
***=<(.001; ****=<0.0001, otherwise non-significant.

Species Data First  Last n n Years Instantaneous rate of change

Common name source year year years caught inmodel Estimate upper CI lower CI
Great Sharks

Blacktip UNC 1972 2003 32 905 All -0.084****  -0.065 -0.103

SEAMAP 1990 2005 12 29 All 0.040 0.133 -0.053

Bull UNC 1973 1995 10 23 All -0.181****  -0.093 -0.270

Dusky UNC 1972 2003 29 1036 All -0.149***  -0.120 -0.179

NMFS-Off 1967 1999 11 38 All -0.075* -0.005 -0.144

1972 1999 8 26 1970-  -0.068 0.004 -0.140

NMFS-In 1974 2005 17 100 All -0.092** -0.035 -0.149

SEAMAP 1990 2004 6 24 All -0.199* -0.032 -0.365

Great hammerhead UNC 1975 1997 4 5 All -0.080 0.037 -0.197

Sandbar DNREC 1966 2004 26 242 All -0.048****  -0.035 -0.062

1970 2004 22 159 1970-  -0.041***  -0.023 -0.060

UNC 1976 2000 23 310 All -0.077***  -0.039 -0.114

NMFS-Off 1967 2002 22 73 All 0.014 0.057 -0.028

1973 2002 20 68 1970 - 0.009 0.054 -0.036

NMFS-In 1974 2005 27 107 All 0.019 0.048 -0.010

SC 1983 1995 5 196 All -0.281***  .0.225 -0.337

SEAMAP 1990 2005 13 71 All -0.029 0.070 -0.128

Scalloped hammerhead UNC 1972 2003 29 495 All -0.127***  -0.104 -0.149

NMFS- In 1980 1995 3 4 All -0.110 0.065 -0.285

SEAMAP 1989 2005 17 126 All 0.094** 0.155 0.033

Smooth hammerhead UNC 1973 1989 4 5 All -0.172* -0.010 -0.334

Hammerhead species SC 1983 1994 3 11 All -0.110 0.089 -0.308

Logbook 1986 2000 15 60,402 All -0.158****  .0.143 -0.172

Observer 1992 2005 14 1,292 All -0.110**  -0.062 -0.157

Large coastal species Logbook 1986 2000 15 80,480 All -0.118****  -0.103 -0.133

Observer 1992 2005 14 8,186 All -0.084***  -0.048 -0.121

Mako species Logbook 1986 2000 15 65,795 All -0.037****  -0.025 -0.050

Observer 1992 2005 14 3,433 All -0.032* -0.001 -0.063

Tiger UNC 1973 2002 18 39 All -0.117*+*  -0.064 -0.169

SC 1983 1995 5 142 All -0.027 0.029 -0.083

Logbook 1986 2000 15 16,030 All -0.076*+*  -0.061 -0.091

Observer 1992 2005 14 1,190 All 0.037* 0.071 0.002

Great white Loghook 1986 2000 15 6,087 All -0.117*+**  -0.074 -0.146

Elasmobranch Mesopredators

Atlantic sharpnose UNC 1973 2003 31 2239 All 0.084***x 0.098 0.071

NMFS-Off 1974 2003 15 39 All 0.084** 0.138 0.031

1974 2003 15 39 1970 - 0.084** 0.138 0.030

NMFS-In 1974 2005 26 331 All -0.025 0.002 -0.053

SEAMAP 1989 2005 17 13187 All 0.065**** 0.079 0.051

SC 1983 1995 5 135 All 0.103*** 0.159 0.047

Blacknose SEAMAP 1989 2005 17 156 All 0.043 0.091 -0.004

UNC 1972 2003 32 1304 All -0.090****  -0.073 -0.107

Bonnethead shark SEAMAP 1989 2005 17 4925 All 0.028** 0.045 0.010
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Bullnose eagle ray DNREC 1966 2004 28 3701 All 0.008* 0.015 0.001

1970 2004 24 3153 1970 - 0.010* 0.019 0.001

NMFS-Off 1967 2005 23 297 All 0.056* 0.104 0.009

1973 2005 21 279 1970 - 0.053* 0.102 0.003

NMFS-In 1974 2005 32 2230 All -0.003 0.014 -0.020

SEAMAP 1989 2005 17 5300 All 0.041%*=* 0.065 0.018

Chain catshark NMFS-Off 1963 2005 43 778 All 0.052%*** 0.065 0.038

1970 2005 36 715 1970 - 0.070%*** 0.087 0.053

Clearnose skate CTDEP 1984 2004 21 - All 0.199***x 0.281 0.118

DNREC 1966 2004 28 5778 All -0.049***  .0.042 -0.057

1970 2004 24 3359 1970- -0.008 0.001 -0.018

NCDMF 1988 2004 7 9 All 0.053 0.206 -0.099

NMFS-Off 1967 2005 39 1053 All 0.034***  0.047 0.022

1970 2005 36 1029 1970- 0.029%*** 0.042 0.016

NMFS-In 1974 2005 32 2678 All 0.047***  0.057 0.036

SEAMAP 1989 2005 17 6991 All 0.014 0.034 -0.007

Cownose ray DNREC 1979 2003 14 76 All 0.117**** 0.168 0.065

1979 2003 14 76 1970 - 0.117%**= 0.168 0.054

MDNR 1976 2003 12 26 All 0.063** 0.102 0.024

NCDMF 1987 2004 17 230 All 0.175%**=* 0.219 0.132

NMFS-Off 1972 1976 3 23 All -0.265 0.011 -0.541

1972 1976 3 23 1970- -0.432 0.063 -0.928

NMFES-In 1974 2005 27 544 All 0.044* 0.081 0.006

SEAMAP 1989 2005 17 4817 All 0.059** 0.105 0.014

VIMS 1992 2003 7 11 All 0.104* 0.201 0.008

1992 2003 7 11 1970 - 0.101* 0.200 0.002

Finetooth shark UNC 1977 1997 14 93 All 0.039 0.114 -0.037

SEAMAP 1990 2005 7 23 All 0.092 0.261 -0.078

Lesser devil ray SEAMAP 1990 2005 15 347 All 0.105** 0.173 0.037

Little skate CTDEP 1984 2004 21 - All -0.008 0.010 -0.025

DNREC 1966 2004 25 2499 All 0.048%*** 0.058 0.039

1970 2004 21 2378 1970 - 0.082%*** 0.096 0.068

NMFS-Off 1963 2005 43 161330 All 0.018%**=* 0.022 0.015

1970 2005 36 151031 1970 - 0.015%**=* 0.019 0.011

NMFS-In 1974 2005 32 142760 All 0.076**** 0.084 0.067

GSO 1959 2002 44 - All 0.054**** 0.064 0.044

1970 2002 33 - 1970- 0.056%*** 0.071 0.041

Rosette skate NMFS- Off 1963 2005 43 1014 All 0.039**** 0.052 0.025

1970 2005 36 939 1970 - 0.037***=* 0.053 0.022

Smooth butterfly ray DNREC 1967 1999 4 11 All -0.108* -0.025 -0.191
1971 1999 2 3 1970 - n.a. n.a. n.a.

NCDMF 1989 2004 6 44 All 0.344%**x 0.474 0.215

SEAMAP 1989 2005 17 5247 All 0.131%**=* 0.148 0.114

Spiny butterfly ray DNREC 1966 2002 22 55 All -0.029* -0.004 -0.053

1970 2002 19 45 1970-  -0.030 0.002 -0.062

NMFS-Off 1973 2005 19 52 All 0.041 0.085 -0.003

1973 2005 19 52 1970 - 0.030 0.073 -0.014

NMFS- In 1974 2005 32 589 All 0.016 0.033 -0.001

SEAMAP 1989 2005 17 317 All 0.102%**=* 0.152 0.053

Spotted eagle ray SEAMAP 1990 2005 16 159 All -0.070** -0.017 -0.122
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