
Spatial patterns in the fall NEFSC survey 
for Eastern Georges Bank cod, Eastern 
Georges Bank haddock and Georges 

Bank yellowtail flounder

Charles Adams
NOAA Fisheries, Northeast Fisheries Science Center, 

166 Water Street, Woods Hole, Massachusetts



Objective

• Address Term of Reference “US Fall Survey 
delays – potential implications for 2018 
assessments”

• Spatial distribution analysis for EGB cod, EGB 
haddock and GB yellowtail flounder based on 
fall Northeast Fisheries Science Center 
(NEFSC) bottom trawl survey data, 1963–2017



Outline

• Methods
• Results

– EGB cod
– EGB haddock
– GB yellowtail flounder

• Conclusions



Methods

• Spatial distribution
– Spatial summary statistics
– Center of gravity (CG) is the bivariate mean location 

of the population
• Geostatistics (intrinsic)

– Modeling correlation between observed (z) values in 
two (x, y) dimensional space



Methods

• Data preparation
– Longitude and latitude for each trawl station were 

converted to Euclidean space (km)
– Geographically referenced longitude and latitude are 

presented in CG maps as easting and northing



Methods

• Center of gravity (CG)

– xi is location (X or Y)
– wi is area of influence

• Useful for area occupancy indices
– zi is biomass
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Methods

• Inertia (variance)

– Can be decomposed into two orthogonal axes 
describing the maximum and the minimum 
components of the inertia

– Square root for a given axis gives the SD of the 
respective axis

– Has units of km2 so plotted on maps as SD
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Methods



Methods

YEAR STARTDATE ENDDATE
2008 2-Sep-08 13-Nov-08
2009 8-Sep-09 18-Nov-09
2010 8-Sep-10 3-Dec-10
2011 7-Sep-11 14-Nov-11
2012 4-Sep-12 11-Nov-12
2013 3-Sep-13 19-Nov-13
2014 2-Sep-14 14-Nov-14
2015 1-Sep-15 13-Nov-15
2016 6-Sep-16 11-Nov-16
2017 10-Oct-17 18-Nov-17

YEAR STARTDATE ENDDATE
2008 2-Oct-08 14-Oct-08
2009 20-Oct-09 4-Nov-09
2010 19-Oct-10 1-Nov-10
2011 5-Oct-11 28-Oct-11
2012 3-Oct-12 21-Oct-12
2013 30-Sep-13 5-Nov-13
2014 10-Oct-14 6-Nov-14
2015 28-Sep-15 15-Oct-15
2016 12-Oct-16 21-Oct-16
2017 20-Oct-17 9-Nov-17

All Strata TRAC Strata



CG Maps: EGB Cod

















































































































Results: EGB Cod



Results: EGB Cod



CG Maps: EGB Haddock

















































































































Results: EGB Haddock



Results: EGB Haddock



CG Maps: GB Yellowtail Flounder

















































































































Results: GB Yellowtail Flounder



Results: GB Yellowtail Flounder



Conclusions

• Mean locations of all three stocks in 2017 were 
within ± 1 SD of other CGs over the past decade 
for the respective stocks

• In terms of spatial distribution there should be no 
impact of the delayed 2017 fall survey on the 
assessments
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