Supplementary materials
Principal R code to fit species distribution models
Each model is for a species and season; the models were not done for each year individually. The data were assembled into a rectangular matrix with number of rows equal to the number of tows and the columns consisting of the potential predictor variables and the CPUE response variable (runreg). The model code is shown below.
#################################################### biomass model estimation

# dataset manipulations to form the table runreg

# Permutated test with leave out from {rfUtilities}
cl.test <- multi.collinear(runreg[,1:91], perm = TRUE, leave.out = TRUE, n = 999, p=.1) 

# Remove identified variable(s)
runreg = runreg[,-which(names(runreg) %in% cl.test[cl.test$frequency > 0,]$variables)]

# make two copies, one for bm model one for pa model
runcla = runreg

# transfrom biomass
runreg$BIOMASS <- log10(runreg$BIOMASS +1)

# get n of cols
ncrunreg = ncol(runreg)

# get vars for model using Murphy et al. (2010) from {rfUtilities}
vsel.runreg = rf.modelSel(runreg[,1:ncrunreg-1], runreg[,ncrunreg], seed = 1234, 
                          imp.scale="se", parsimony=0.03) 

# put selected vars
vars <- vsel.runreg$selvars

# select them
runreg<-subset(runreg,select=c(vars,"BIOMASS"))

# fit regression bm model from {randomForest}
run.rf <-randomForest(BIOMASS~ ., data=runreg, ntree=numtree,keep.forest=TRUE, importance=TRUE)

# save RF biomass model object for later use to estimate habitat distribution

#################################################### presence-absence model estimation

# transform biomass to pa
runcla$BIOMASS[runcla$BIOMASS>0]=1

# and make factor
runcla$BIOMASS <- as.factor(runcla$BIOMASS)

# resent number of cols
ncruncla = ncol(runcla)

# select vars for model
vsel.runcla = rf.modelSel(runcla[,1:ncruncla-1], runcla[,ncruncla], seed = 1234,
                          imp.scale="mir", parsimony=0.03) 

# put vars in vars
vars <- vsel.runcla$selvars

# subset the data
runcla<-subset(runcla,select=c(vars,"BIOMASS"))

# run classification rf from {randomForest}
run.rf <-randomForest(BIOMASS~ ., data=runcla, ntree=numtree,keep.forest=TRUE, 
                      proximity=TRUE,importance=TRUE)

# save RF presence absence model object for later use to estimate habitat distribution
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image1.emf
SPRING OCCURRENCE

SPECIES ELA1 ELA2 ELA3 ELA4 ELA5 ELA6 ELA7 PLA1 PLA2 PLA3 PLA4 NES

ACARED0.00050.00070.00000.00030.00000.00310.00080.00010.00010.00020.00070.0140

ALEWIF0.62730.51030.46860.41920.41530.31030.13240.63210.60510.58840.49510.4793

ALLFSH0.00160.00140.00000.00000.00000.00010.00000.00090.00090.00080.00090.0091

AMEPLA0.01340.00970.00080.00150.00120.00360.00060.00300.00450.00450.00550.1052

AMLOBS0.25110.15440.13300.14960.11920.08360.05090.17130.14990.14470.13510.2774

ANGSHR0.00000.00000.00000.00000.00000.00000.03750.00000.00000.00000.00000.0000

ARMSEA0.00000.00000.00000.00000.00000.00000.01000.00000.00000.00000.00000.0000

ATLARG0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

ATLCOD0.26720.13200.03440.02810.02830.01660.00490.21800.12330.06920.07700.3358

ATLCRO0.00000.00120.00140.00120.00090.00810.00550.00010.00060.00140.00150.0000

ATLHAL0.00020.00010.00000.00000.00000.00000.00000.00010.00000.00010.00000.0076

ATLHER0.64760.65490.67780.66320.63280.61910.15660.72420.73140.67480.64980.4857

ATLMAC0.19170.15700.20070.27810.26800.54620.24160.30160.36150.52080.49600.2234

ATLMEN0.05050.09470.11020.12230.12010.14470.14400.07000.08410.09490.10630.0897

ATLPOU0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

ATLSIL 0.12460.12930.15220.09890.12220.08420.07500.07580.06070.05560.05130.0840

ATLWOL0.00020.00010.00000.00000.00000.00030.00010.00060.00050.00020.00100.0144

BARSKA0.06780.00120.00000.00000.00000.00400.01340.02500.02690.06230.00560.0416

BAYANC0.15940.15410.13480.11190.11020.15800.22370.16360.17240.16570.16060.1721

BLABAS0.03230.03450.02600.06070.03740.13340.31520.06220.09240.16080.07850.0497

BLAROS0.00000.00000.00000.00000.00000.00030.00400.00000.00000.00010.00010.0059

BLUCRA0.01760.01560.01640.02340.01980.04370.04500.01810.02340.03200.03130.0441

BLUEFI0.00000.00000.00010.00020.00030.00020.04360.00000.00000.00010.00000.0000

BLUHER0.24400.27540.40900.43700.47620.39110.16690.37160.37590.35860.37020.2073

BUCDOR0.00000.00000.00000.00000.00000.00000.00500.00000.00000.00000.00000.0000

BUTTER0.05450.02960.02670.04780.05140.19270.51280.07050.08740.17210.09200.1021

CHADOG0.00000.00000.00000.00000.00000.00010.02720.00000.00000.00000.00000.0000

CHUBMA0.00000.00000.00000.00000.00000.00020.01910.00000.00000.00000.00000.0000

CLESKA0.06170.04170.03090.05560.06920.47140.74560.08530.08580.10330.08380.0799

CONGEL0.02500.02240.01370.02030.02500.03000.02670.02500.03000.02500.02500.0250

CUNNER0.03500.01500.00000.00500.00000.00500.00000.01000.00500.00500.01000.0750

CUSKZZ0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0057

FAWMEL0.00000.00000.00000.00000.00000.00000.00250.00000.00000.00500.00000.0050

FOUFLO0.12850.03580.00490.00750.00240.05280.17820.32120.27620.64520.21650.1431

FRBERO0.01720.00150.00020.00000.00050.00160.00060.00710.00640.00170.00240.0165

GULFLO0.09310.02780.01670.02310.01290.06400.07000.21210.19690.27340.11220.0438

HADDOC0.04600.00750.00010.00080.00070.00540.00780.03350.02910.05360.01500.2787

HAGFIS0.00000.00000.00000.00000.00000.00020.00000.00000.00000.00000.00000.0018

JONCRA0.15690.06540.04640.06930.04500.04360.05370.07670.07010.08530.07140.1637

LADCRA0.14360.12730.12980.13850.13300.16650.15910.11930.13560.13480.11780.1679

LGFINH0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

LITSKA0.73460.77050.74920.71680.70850.37950.35540.78280.78130.75910.72770.5210

LONSCU0.64690.20690.06970.05560.03900.01610.00640.39830.30850.21360.14010.3263

LONSQD0.09020.05570.06420.10870.13200.44020.86650.13210.16260.32190.20990.1514

LUMPFI0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0050

MONKFH0.25090.18180.11930.11400.13100.12300.17650.30370.30310.33730.17910.2985

MOUSCL0.00010.00010.00000.00000.00000.00220.00020.00010.00000.00000.00010.0074

NORSEA0.13100.07920.07620.10500.09640.27230.37510.16140.17140.25630.15740.1323

NPUFFR0.00000.00000.00000.00030.00060.00200.00700.00000.00000.00000.00020.0000

OCPOUT0.54840.55220.23080.15090.12060.05310.00530.59520.60640.54000.42750.3362

OFFHAK0.00000.00010.00000.00010.00000.00040.00290.00000.00030.00120.00030.0012

POLLOC0.05200.00940.00140.00050.00060.00200.01100.02790.02440.02440.01490.1429

RCKCRA0.26440.35100.49200.52660.52200.41720.25570.21760.20370.23100.31800.2828

REDCRA0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

REDHAK0.40090.24920.22470.24290.22500.14280.09710.39940.36330.45010.29040.4351

ROSSKA0.00000.00000.00000.00000.00000.00160.09310.00000.00000.00070.00120.0000

SANDLA0.23490.23940.31370.25550.26950.20290.08240.19690.18060.18060.25600.1808

SCUPZZ0.03640.01010.00050.00200.00030.01760.21100.03930.08160.13030.03570.0553

SEARAV0.44160.22490.06790.03720.02470.01870.00330.35990.28290.21230.19040.3073

SEASCA0.17080.19880.01790.01800.01020.06640.07280.50300.48940.55940.35970.2923

SHANNY0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

SHORTP0.00000.00000.00000.00000.00000.00000.00630.00000.00000.00000.00000.0000

SHTSQD0.00720.00280.00020.00020.00030.02220.23350.00550.00630.00920.00600.0161

SILHAK0.58550.49150.37800.43760.35290.31220.24730.66910.67880.74970.57190.6316

SMAFLO0.06900.10850.12580.13450.15570.11480.05830.07290.06530.06240.07900.0841

SMODOG0.01970.00940.01140.01770.02240.06080.19600.01520.01600.02160.01740.0328

SMOSKA0.00020.00000.00000.00000.00000.00140.00050.00010.00000.00010.00020.0143

SPIDOG0.40950.44880.53570.62020.57620.96460.87230.61690.66440.89870.87840.6165

SPOHAK0.12720.23410.28220.28420.31330.39920.53370.24990.29300.39400.31600.1081

SPOTZZ0.00540.00660.00560.00720.00730.01440.01430.00530.00590.00880.01060.0100

STRBAS0.10300.16020.18340.19710.20480.22090.18640.13650.15440.14570.16670.1209

STRSEA0.00010.00440.00270.00190.00030.00520.09420.00220.00600.02930.01420.0000

SUMFLO0.23910.31120.25340.32670.32710.57110.75590.39830.38790.44000.37510.1523

THOSKA0.00170.00090.00000.00130.00000.01000.00050.00050.00020.00020.00070.0299

TILEFI 0.00000.00000.00000.00000.00000.00000.00180.00000.00000.00000.00000.0000

WEAKFI0.00000.00310.00230.00340.00420.01490.02720.00240.00220.00220.00380.0000

WEITZP0.00000.00000.00000.00000.00000.00000.00050.00000.00000.00000.00000.0001

WHIHAK0.03700.01270.00920.00760.00880.01230.02190.02330.01570.02730.01200.1123

WINDOW0.74030.59480.62490.58030.57690.31420.17700.66200.52400.26000.40900.2652

WINFLO0.64330.60310.46410.25120.20840.02330.00010.47260.27710.06900.21130.1207

WINSKA0.59570.49120.39130.39710.40280.31720.13370.59710.51700.35660.32870.2880

WITFLO0.03910.01780.02730.02770.03290.01600.02880.04200.05290.08190.05270.1765

WRYMOU0.01030.00020.00000.00030.00010.00020.00010.00010.00100.00000.00090.0050

YELFLO0.64760.54640.07650.06260.03520.03990.02030.67340.65210.55350.47880.2833


image2.emf
AUTUMN OCCURRENCE

SPECIES ELA1 ELA2 ELA3 ELA4 ELA5 ELA6 ELA7 PLA1 PLA2 PLA3 PLA4 NES

ACARED0.00030.00130.00050.00040.00020.00150.00030.00050.00150.00140.00240.0131

ALEWIF0.08270.02670.01930.02440.01800.03290.03810.03080.02740.02310.02850.0541

ALLFSH0.00000.00000.00000.00010.00000.00010.00000.00010.00030.00050.00090.0063

AMEPLA0.00910.00130.00080.00060.00090.00250.00080.00230.00420.00290.00490.0360

AMESHA0.05980.01080.00700.00580.00420.00870.00660.01640.01910.01130.00670.0437

AMLOBS0.55190.15550.07380.10720.08690.08730.10510.35720.26730.22580.20700.4002

ANGSHR0.06520.04770.05240.18290.18990.17920.19250.10360.07210.05510.04620.0635

ARMSEA0.00000.00000.00000.00000.00000.00000.01000.00000.00000.00000.00000.0000

ATLARG0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

ATLCOD0.02800.00490.00150.00310.00070.00960.00170.00790.00670.00570.01460.0883

ATLCRO0.08020.17120.31730.40710.49170.27720.21540.10400.10010.10530.12180.1107

ATLHAL0.00010.00060.00020.00010.00010.00020.00010.00030.00070.00020.00140.0083

ATLHER0.10940.02210.01340.01490.00630.00940.00630.05480.03800.03870.02580.1291

ATLMAC0.09110.03470.01810.01140.00900.01640.00920.04640.06090.03800.02600.0815

ATLMEN0.09780.11930.12910.10220.13560.08020.09010.09150.08700.07490.09080.1149

ATLPOU0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00030.0000

ATLWOL0.00000.00010.00000.00000.00000.00000.00000.00000.00000.00000.00050.0041

BARSKA0.13250.00440.00000.00020.00000.00970.00560.04500.02050.01840.01140.0878

BAYANC0.13830.19800.21760.26990.29840.10710.13120.16500.17670.15240.13600.1386

BLABAS0.31870.30210.39310.44460.41730.54870.30280.23760.20670.17980.17840.1866

BLAROS0.00000.00000.00000.00000.00000.00030.01330.00000.00000.00000.00000.0080

BLUCRA0.04960.07900.07030.08180.12080.06620.04990.04850.04740.05210.05760.0710

BLUEFI0.28120.33550.44800.48830.51660.16950.11410.25060.19910.12650.21760.2026

BLUHER0.02640.00940.00170.00160.00090.01940.00560.00440.00370.00450.00560.0150

BUCDOR0.00000.00000.00000.00000.00000.00000.03910.00000.00000.00190.00000.0000

BUTTER0.68540.67580.64800.68170.67270.44970.52060.63980.60740.56230.50830.5065

CHADOG0.00000.00000.00000.00000.00000.00000.01530.00000.00000.00190.00000.0000

CLESKA0.07940.26620.41570.50670.59860.46850.45820.13530.14760.14790.17700.1331

CUNNER0.01920.01260.00120.00010.00070.00000.00000.00880.00830.00160.00600.0192

CUSKZZ0.00550.00420.00280.00330.00280.00110.00490.00730.00870.01060.00650.0169

FAWMEL0.00790.00000.00000.00000.00000.00500.02190.01060.01140.01270.00500.0051

FILEFS 0.04770.05850.03630.07290.03190.07120.05940.05370.04200.03420.03580.0662

FOUFLO0.63940.34420.11240.14050.12260.09530.18640.57010.59290.59620.50990.2784

FRBERO0.01300.00300.00150.00100.00010.00140.00320.00280.00450.00480.00350.0157

GULFLO0.31500.15330.05350.07900.03080.08320.17050.30910.29620.35300.24880.0658

HADDOC0.11660.04670.00590.00590.00160.02530.01800.08830.07810.16210.11510.2294

HAGFIS0.00000.00010.00000.00000.00000.00000.00000.00000.00000.00000.00080.0013

JONCRA0.23620.04350.02980.02390.02400.05720.05040.12510.08170.14290.08170.2135

LADCRA0.08990.16440.17700.18880.22590.14660.04080.10990.11010.06290.07770.0909

LGFINH0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

LITSKA0.77810.57210.40510.36560.21530.07790.10600.72590.69870.63690.62780.3680

LONSCU0.25170.01690.00310.00300.00060.00980.00170.20150.13880.12500.07290.2020

LONSQD0.67230.69060.71020.73390.68900.74150.71960.69780.71440.71970.71350.6159

LUMPFI0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

MONKFH0.29550.02760.00990.01820.01200.02600.06720.16490.19760.30580.14860.3294

MOUSCL0.00000.00000.00000.00000.00000.00000.00250.00000.00000.00000.00000.0050

NORSEA0.45980.41920.51400.57180.57360.61090.55720.48910.37570.18860.34550.1660

NPUFFR0.06050.14370.15580.18250.19370.14120.08770.07020.07240.07290.07740.0852

OCPOUT0.12340.01060.00150.00130.00070.00370.00640.17120.11670.22770.09410.1694

OFFHAK0.00000.00000.00000.00000.00000.00000.00110.00000.00000.00010.00000.0000

POLLOC0.01450.00430.00160.00080.00010.00120.00130.00870.00940.01330.01060.0305

RCKCRA0.25850.27260.16260.19100.16340.26960.34590.28760.32710.35050.36270.2126

RDSCAD0.07420.09120.10860.09600.06810.09380.11170.06780.06860.06760.05510.1064

REDCRA0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

REDHAK0.43510.09330.02420.03600.01440.03770.03100.31200.28930.37530.20590.4602

RHERRI0.18150.27280.23200.27870.23130.25250.25510.20160.19930.14080.20780.0833

ROSCAD0.04450.09710.10060.11530.10130.08660.05740.03910.03370.02290.03650.0455

ROSSKA0.00000.00030.00050.00150.00030.00330.08650.00000.00070.00330.00280.0000

RTSTIG0.10940.05120.10280.12010.12730.23450.22220.08550.10340.11770.07900.1270

SANDLA0.17500.09000.04000.06750.03500.25500.20750.17000.18000.22000.25750.1950

SCUPZZ0.62100.51080.51030.58340.61220.53160.24990.49350.43780.21790.18660.2031

SEARAV0.23520.03360.01030.01360.00930.00920.00440.20740.19910.17360.10870.2459

SEASCA0.23280.29640.02740.03830.01020.04160.12180.53210.56830.63230.37510.2921

SHORTP0.00000.00000.00000.00000.00000.00000.00160.00000.00000.00000.00000.0000

SHTSQD0.09130.03400.01940.02130.02350.03050.25280.09440.19780.38580.15490.4963

SILHAK0.66280.37490.20590.25250.14640.05510.09020.61990.58480.57810.49840.5909

SMAFLO0.04350.02620.07730.09640.10640.04470.08860.05530.04500.04310.05180.0426

SMODOG0.35010.60190.70530.67590.64290.09460.05370.41950.29080.14980.28490.1503

SMOSKA0.00010.00000.00000.00010.00000.00020.00020.00000.00010.00030.00090.0110

SPICRA0.03310.11290.13360.18510.17620.14850.08260.03620.04130.03340.04420.0565

SPIDOG0.64780.15740.02020.05690.01650.03760.04980.45350.34440.26880.16660.4609

SPOHAK0.39580.43030.40140.45400.49490.37380.57220.47530.50430.53160.55160.1857

SPOTZZ0.14170.17730.22230.31650.42880.27240.25630.14140.16470.17580.16940.1752

STRANC0.07720.12400.14730.22120.23200.16840.12410.08600.09290.08730.09990.1007

STRBAS0.01810.00390.00190.00340.00000.00220.00580.01860.01170.00570.00730.0236

STRSEA0.13880.29560.33350.32110.37000.18780.24230.14930.14260.10490.11050.1405

SUMFLO0.61620.65770.81220.82920.85270.57240.24910.47550.31520.18080.26080.1987

TAUTOG0.03590.01650.01670.01320.01060.00170.00860.03880.02000.00230.00940.0310

THOSKA0.00230.00040.00010.00000.00000.00110.00050.00090.00120.00230.00170.0255

TILEFI 0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

WEAKFI0.12470.17330.25770.26920.34330.12900.14220.13480.14020.12950.11500.1420

WEITZP0.00000.00000.00000.00000.00000.00000.00050.00170.00050.00000.00030.0062

WHIHAK0.08300.00900.00310.00320.00030.00700.00280.02340.01940.02160.01520.1776

WINDOW0.54480.49520.58440.62060.63210.30650.14650.38310.29930.16590.47340.1983

WINFLO0.66200.35890.08270.06990.01780.02050.01240.54380.55990.37290.39060.2276

WINSKA0.43270.12850.02910.04810.02050.02100.01490.23510.12010.08060.07430.0962

WITFLO0.00840.00060.00010.00020.00020.00470.00840.00240.00280.01440.00630.0514

WRYMOU0.00680.00100.00020.00000.00010.00100.00000.00120.00240.00130.00070.0051

YELFLO0.49820.01730.00480.00500.00140.00780.00940.48330.40340.50290.16320.2662


