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Table S1: Identities and numbers of species sampled for stable isotope analysis in the 2015 
survey by region and gear type. 

Region Gear Species sampled (Number of individuals)

HC Campelen 
1800

American Plaice (21), Alligatorfish (9), Arctic Cod (5), Atlantic Cod 
(21), Atlantic Herring (2), Atlantic Hookear Sculpin (3), Atlantic 
Poacher (3), Blue Hake (1), Capelin (8), Checker Eelpout (9), 
Greenland Halibut (21), Marlin-spike (6), Moustache Sculpin (3), 
Myctophiid (Benthosema, 3), Myctophiid (Notoscopelus; 9), Redfish 
(21), Roughhead Grenadier (9), Smooth Skate (8), Snakeblenny (1), 
Thorny Skate (18), Threebeard Rockling (1), White Barracudina (3), 
Witch Flounder (3)

NDC Campelen 
1800

American Plaice (16), Arctic Cod (15), Atlantic Cod (6), Atlantic 
Herring (1), Atlantic Hookear Sculpin (1), Capelin (1), Greenland 
Halibut (9), Moustache Sculpin (3), Redfish (12), Thorny Skate (2), 
White Barracudina (2), Witch Flounder (2)

Mid-
water 
Trawl

American Plaice (5), Arctic Cod (2), Atlantic Cod (14), Atlantic 
Herring (8), Capelin (8), Greenland Halibut (7), Myctophiid 
(Benthosema, 3),  Myctophiid (Notoscopelus; 9), Redfish (9), Thorny 
Skate (1), White Barracudina (1), Witch Flounder (1)

BC Campelen 
1800

American Plaice (21), Alligatorfish (9), Arctic Cod (17), Atlantic 
Cod (21), Atlantic Herring (9), Atlantic Hookear Sculpin (3), Atlantic 
Poacher (9), Capelin (9), Checker Eelpout (10), Fourline 
Snakeblenny (2), Greenland Halibut (21), Longfin Hake (1), Marlin-
spike (9), Moustache Sculpin (3), Myctophiid (Notoscopelus; 9), 
Redfish (22), Smooth Skate (1), Snakeblenny (1), Thorny Skate (21), 
Threebeard Rockling (5), White Barracudina (4), Witch Flounder 
(13)
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Table S2: Catchabilities and length-weight relations for all analyzed species. In cases where 
weights of individual fish were obtained, those were used and no length-weight relation was 
required. The first reference is for the length-weight relation (unless all individuals were 
weighed, in which case relation from the literature was required) and the second reference is for 
the catchability. 

Species Scientific Name Length-Weight 
Relation

Catchability References

Alligatorfish Aspidophoroides 
monopterygius

푊 = 0.0029 ∗ 퐿 0.25 Alpoim et al., 
2002; Jennings 
et al., 2002

American 
Plaice

Hippoglossoides 
platessoides

푊
= 0.0036 ∗ 퐿 .

See Fraser et al., 2007 Paz & Román, 
1997

Anglerfish Oneirodes 
macrosteus

All Individuals 
Weighed

0.021 Walker et al., 
2017

Arctic Cod Boreogadus 
saida

All Individuals 
Weighed

4.8585
∗ 푒( . . ∗ )

1 + 푒( . . ∗ )

Harley & 
Meyers, 2001

Argentine Argentina silus All Individuals 
Weighed

0.0658 Harley et al., 
2001

Atlantic Cod Gadus morhua 푊
= 0.0081 ∗ 퐿 . 7.2277

∗ 푒( . . ∗ )
1 + 푒( . . ∗ )

Árnason et al., 
2009; Harley & 
Meyers, 2001

Atlantic 
Halibut

Hippoglossus 
hippoglossus

All Individuals 
Weighed

4.3368
∗ 푒( . . ∗ )

1 + 푒( . . ∗ )

Harley & 
Meyers, 2001

Atlantic 
Herring

Clupea 
harrengus 
harrengus

푊
= 0.0097 ∗ 퐿 .

See Walker et al., 2017 Wigley et al. 
2003

Atlantic 
Hookear 
Sculpin

Artediellus 
atlanticus

푊 = 0.02 ∗ 퐿 . 0.25 Greenstreet et 
al., 2012; 
Jennings et al., 
2002

Atlantic 
Lumpfish

Cyclopterus 
lumpus

All Individuals 
Weighed

0.25 Jennings et al., 
2002
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Atlantic 
Poacher

Agonus 
decagonus

푊
= 0.0043 ∗ 퐿 .

0.25 Alpoim et al., 
2002; Jennings 
et al., 2002

Atlantic 
Wolffish

Anarhichas 
lupus

푊
= 0.0053 ∗ 퐿 .

0.4067 Templeman, 
1986; Harley et 
al., 2001

Capelin Mallotus villosus 푊= 0.0042 ∗ 퐿 .
0.08 Alpoim et al., 

2002; 
O’Driscoll et 
al., 2002

Checker 
Eelpout

Lycodes vahlii 푊
= 0.0017 ∗ 퐿 .

0.471183 Alpoim et al., 
2002; Walker 
et al., 2017

Daubed 
Shanny

Lumpenus 
maculatus

푊
= 0.0091 ∗ 퐿 .

0.25 Greenstreet et 
al., 2012; 
Jennings et al., 
2002

Greenland 
Halibut

Reinhardtius 
hippoglossoides

푊
= 0.005 ∗ 퐿 .

4.3368
∗ 푒( . . ∗ )

1 + 푒( . . ∗ )

Román & Paz, 
1997; Harley & 
Meyers, 2001

Lightless 
Loosejaw

Malacosteus 
niger

All Individuals 
Weighed

0.25 Jennings et al., 
2002

Longfin 
Hake

Urophycis 
chesteri

푊= 0.0104∗ 퐿 .
0.303 Paz & Román, 

1997; Harley et 
al., 2001

Marlin-
spike 

Nezumia bairdi 푊
= 0.0254 ∗ 퐿 .

0.25 Alpoim et al., 
2002; Jennings 
et al., 2002

Moustache 
Sculpin

Triglops murrayi 푊
= 0.0032 ∗ 퐿 .

0.25 Alpoim et al., 
2002; Jennings 
et al., 2002

Myctophiid Notoscopelus sp. 
& Benthosema 
glaciale

푊= 0.0054 ∗ 퐿 .
0.25 Alpoim et al., 

2002; Jennings 
et al., 2002

Northern 
Wolffish

Anarhichas 
denticulatus

푊
= 0.017 ∗ 퐿 .

0.4067 Alpoim et al., 
2002; Harley et 
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al., 2001

Redfish Sebastes sp. 푊= 0.0247∗ 퐿 .
See Walker et al., 2017 Paz & Román, 

1997; Bethke et 
al., 2010

Roughhead 
Grenadier

Macrourus 
berglax

푊= 0.1851
∗ 퐿 .

0.25 Paz & Román, 
1997; Jennings 
et al., 2002; 
González-
Costas, 2010

Sea Tadpole Careproctus 
reinhardti

All Individuals 
Weighed

0.25 Jennings et al., 
2002

Shorthorn 
Sculpin

Myoxocephalus 
scorpius

푊= 0.0138 ∗ 퐿 .
0.4933 Harley et al., 

2001; Froese et 
al., 2014

Smooth 
Skate

Raja senta 푊 = 0.02 ∗ 퐿 . 0.0799 Paz & Román, 
1997; Harley et 
al., 2001

Spotted 
Wolffish

Anarhichas 
minor

푊= 0.0053∗ 퐿 .
0.4067 Paz & Román, 

1997; Harley et 
al., 2001

Snakeblenny Lumpenus 
lumpretaeformis

푊= 0.0164 ∗ 퐿 .
0.25 Alpoim et al., 

2002; Jennings 
et al., 2002

Stout 
Sawpalate

Serrivomer 
beani

All Individuals 
Weighed

0.25 Jennings et al., 
2002

Thorny 
Skate

Raja radiata 푊= 0.0436∗ 퐿 .
0.0799 Paz & Román, 

1997; Harley et 
al., 2001

Three-beard 
Rockling

Gaidropsarus 
ensis

푊= 0.007 ∗ 퐿 . 8.7398
∗ 푒( . . ∗ )

1 + 푒( . . ∗ )

Alpoim et al., 
2002; Harley & 
Meyers, 2001

White 
Barracudina

Notolepis rissoi 푊
= 0.0003 ∗ 퐿 .

0.25 Alpoim et al., 
2002; Jennings 
et al., 2002
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White Hake Urophycis tenuis 푊
= 0.0043 ∗ 퐿 .

0.333 Beacham & 
Nepszy, 1980; 
Harley et al., 
2001

Witch 
Flounder

Glyptocephalus 
cynoglossus

푊
= 0.0008 ∗ 퐿 . 4.3368

∗ 푒( . . ∗ )
1 + 푒( . . ∗ )

Bowering & 
Stansbury, 
1984; Harley & 
Meyers, 2001

Wolf 
Eelpout

Lycenchelys 
verrilli

All Individuals 
Weighed

0.25 Jennings et al., 
2002

Wrymouth Cryptacanthodes 
maculatus

All Individuals 
Weighed

0.25 Jennings et al., 
2002

Viperfish Chauliodus 
sloani

All Individuals 
Weighed

0.25 Jennings et al., 
2002
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Table S3: Primary productivity estimates for the Newfoundland and Labrador shelf communities.

Region Years Annual Primary 
Productivity 

Estimate 
(품 푪풎 ퟐ풚 ퟏ)

Study

Newfoundland-
Labrador Shelf

1979-1986 540 Longhurst et al., 
1995

Grand Banks 1980-1981 186-194 Prasad & Haedrich, 
1993

Newfoundland-
Labrador Shelf

1980-1993 156 - 482 Bundy et al., 2000

Newfoundland-
Labrador Shelf

1993 150 - 300 Aquarone & Adams, 
2008

Newfoundland-
Labrador Shelf

1998-2002 132 - 190 Conti & Scardi, 2010

Newfoundland-
Labrador Shelf

2001 440 Pepin & Maillet, 
2002

Newfoundland-
Labrador Shelf

2006-2010 241 Guijarro et al., 2016

Table S4: Sample sizes by year within size categories. Fishes sampled in 2013 were measured 
for the biomass composition and fish sampled in 2015 were sampled for stable isotope analysis. 

Year Region Size Number of Fish
2013 Hawke Channel < 4 kg 654

4 – 8 kg 2
> 8 kg 0

Notre Dame Channel < 4 kg 708
4 – 8 kg 1
> 8 kg 0

Bonavista Corridor < 4 kg 5741
4 – 8 kg 404
> 8 kg 27

2015 Hawke Channel < 4 kg 179
4 – 8 kg 10
> 8 kg 1

Notre Dame Channel < 4 kg 113
4 – 8 kg 5
> 8 kg 0

Bonavista Corridor < 4 kg 213
4 – 8 kg 7
> 8 kg 1
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SUPPLEMENTAL FIGURES

Figure S1: Flow chart of the methods used in this study. Green boxes represent values that 
were measured by the authors, purple boxes represent values obtained from the literature, 
blue boxes represent calculations conducted by the authors, and black boxes represent the 
outputs of the model. 



8

Figure S2: Comparison of measured weights to those derived from published species-specific 
length-weight relationships for individuals which were weighed in the field. Although deviations 
exist, a linear relationship with a slope of 1 is observed, indicating the relationships are overall 
adequate approximations.
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Figure S3: Maximum Likelihood Estimate method for estimating power-law distributions (lines 
overlying the empirical data from three regions and pooled regions) based on code provided in 
Edwards et al. (2017). The differences between MLE methods and empirical data demonstrate
that, as indicated by Vidondo et al. (1997), power-law distributions are not appropriate for all 
data sets. 
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Figure S4: Individual size spectra for each fish guild (● for all fish, ○ for cod, + for flatfish, Δ for 
pelagics, ◊ for elasmobranchs, and x for demersal mesopredators). Dashed lines represent 
significant deviations from the community spectrum and solid lines represent non-significant 
differences in slope. 



11

SUPPLEMENTARY LITERATURE CITED

Alpoim R, de Melo AA, Bañon R, Casas M, Cerviño S, Martín I, Murau H, Paz X, Pérez-
Gándaras G, del Río JL, Rodríguez-Marín E, Saborido-Rey F, dos Santos EJ, Vázquez 
A (2002) Distribution and main characteristic of fish species on Flemish Cap based on 
the 1988-2002 EU-Surveys in July. NAFO SCR Doc 02/72 

Aquarone M.C, Adams S (2008) XIX-59 Newfoundland-Labrador Shelf: LME#9. In: Sherman 
K, Hempel G. (ed) The UNEP large marine ecosystem report: A perspective on 
changing conditions in LMEs of the world’s regional seas: UNEP Regional Seas 
Reports and Studies No. 182, United Nations Environment Programme, Nairobi: 787-
794

Árnason T, Björnsson B, Steinarsson A (2009) Allometric growth and condition factor of 
Atlantic cod (Gadus morhua) fed to satiation: effects of temperature and body weight. J 
Appl Ichtyol 25(4): 401-406

Beacham TD, Nepszy SJ (1980) Some aspects of the biology of white hake, Urophycis tenuis, in 
the southern Gulf of St. Lawrence. J Northw Atl Fish Sci 1: 49-54

Bethke E, Götze E, Planque B (2010) Estimation of the catchability of redfish and blue whiting 
for survey trawls in the Norwegian Sea. J Appl Icthyol 26(s1): 47-53

Bowering WR, Stansbury DE (1984) Regressions of weight on length for witch flounder, 
Glyptocephalus cynoglossus, of the Eastern Newfoundland Area. J Northw Atl Fish Sci 
5: 105-106

Bundy A, Lilly GR, Shelton PA (2000). A mass balance model of the Newfoundland-Labrador 
Shelf. Can Tech Rep Fish Aquat Sci 2310 

Conti L, Scardi M (2010) Fisheries yield and primary productivity in large marine ecosystems.
Mar Ecol Prog Ser 410: 233-244

Edwards AM, Robinson JPW, Plank MJ, Baum JK, Blanchard JL. 2017. Testing and 
recommending methods for fitting size spectra to data. Methods Ecol Evol 8: 57-67.

Fraser HM, Greenstreet SPR, Piet GJ (2007) Taking account of catchability in groundfish survey 
trawls: implications for estimating demersal fish biomass. ICES J Mar Sci 64(9): 1800-
1819

Froese R, Thorson J, Reyes RB Jr (2014) A Bayesian approach for length-weight relationships in 
fishes. J Appl Icthyol 30(1): 78-85.

González-Costas F (2010) An assessment of NAFO roughhead grenadier Subarea 2 and 3 stock. 
NAFO SCR Doc 10/32 

Greenstreet SPR, Rossberg AG, Fox CJ, Le Quesne WJF, Blasdale T, Boulcott P, Mitchell I, 
Millar C, Mofat CH (2012) Demersal fish biodiversity: species-level indicators and 



12

trends-based targets for the Marine Strategy Framework Directive. ICES J Mar Sci 69: 
1789-1801

Guijarro J, Beazley L, Lirette C, Wang Z, Kenchington E (2016) Characteristics of 
environmental data layers for use in species distribution modelling in the Newfoundland 
and Labrador region. Can Tech Rep Fish Aquat Sci 3187 

Harley SJ, Myers RA (2001) Hierarchical Bayesian models of length-specific catchability of 
research trawl surveys. Can J Fish Aquat Sci 58: 1569-1584

Harley SJ, Myers R, Barrowman N, Bowen K, Amiro R (2001) Estimation of research trawl 
survey catchability for biomass reconstruction of the eastern Scotian Shelf. Can Sci 
Advis Sec Res Doc 2001/084

Jennings S, Warr KJ, Mackinson S (2002) Use of size-based production and stable isotope 
analyses to predict  trophic transfer efficiencies and predator-prey body mass ratios in 
food webs. Mar Ecol Prog Ser 240: 11-20

Longhurst A, Sathyendranath S, Platt T, Caverhill C (1995) An estimate of global primary 
production in the ocean from satellite radiometer data. J Plankton Res 17(6): 1245-1271

O’Driscoll RL, Rose GA, Anderson JT (2002) Counting capelin: a comparison of acoustic 
density and trawl catchability. ICES J Mar Sci 59(5):1062-1071

Paz X, Román E (1997) Length/weight relationships for some species of fish encountered in the 
Northwest Atlantic (NAFO regulatory area: Divisions 3L, 3M, and 3NO). NAFO SCR 
Doc 97/15

Pepin P, Maillet GL (2002) Biological and chemical oceanographic conditions on the 
Newfoundland Shelf during 2001 with comparisons with earlier observations. Can Sci 
Advis Sec Res Doc 2002/052

Prasad KS, Haedrich RL (1993) Primary production estimates on the Grand Banks of 
Newfoundland, north-west Atlantic Ocean, derived from remotely-sensed chlorophyll. 
Int J Remote Sens 14(17): 3299-3304

Román E, Paz X (1997) Length/weight relationships for Greenland halibut, Reinhardtius 
hippoglossoides, from northwest Atlantic (NAFO regulatory area: Divisions 3L, 3M and 
3NO). NAFO SCR doc. 97/16

Templeman W (1986) Some biological aspects of Atlantic wolfish (Anarhichas lupus) in the 
Northwest Atlantic. J of Northw Atl Fish Sci 7: 57-65

Vidondo B, Prairie YT, Blanco JM, Duarte CM. 1997. Some aspects of the analysis of size 
spectra in aquatic ecology. Limnol Oceanogr 42(1): 184-192. 

Walker ND, Maxwell DL, Le Quesne, WJF, Jennings S (2017) Estimating efficiency of surveys 
and commercial trawl gears from comparisons of catch-ratios. ICES J Mar Sci 74(5): 
1448-1457.



13

Wigley SE, McBride HM, McHugh NJ (2003) Length-weight relationships for 72 fish species 
collected during NEFSC research vessel bottom travel surveys, 1992-99. NOAA Tech 
Memorandum NMFS-NE-171


