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Term of Reference

Using available data from acoustic, trawl surveys, and recent tagging studies, evaluate the relative proportions of the biomass between the inshore Gulf of Maine and Georges Bank to give guidance on the usefulness and the degree to which these results can be used to provide advice to managers.

Commercial  Acoustics
Acoustic data loggers were installed on commercial vessels in the Gulf of Maine during the late 1990s.  During 1999 and 2000 the F/V Providian fished on Georges Bank and in the nearshore waters of the Gulf of Maine.  Data from these fishing trips were used to estimate herring biomass in the vicinity of the fishing operations conducted by F/V Providian.  The average  biomass on Georges Bank in these two years was about an order of madnitude larger that in the nearshore GOM (Figure 1).  Ratios between inshore and offshore biomass in these two years were calculated (Overholtz et al. 2004).   The percentages for the GOM were  10% in 1999 and 9 % in 2000 (Figure 1).  

Morphometric Analysis
A recent morphometrics study of herring documented phenotypic differences between herring from the Gulf of Maine, Georges Bank, and the Scotian Shelf  (Bolles 2006).  Using these results, seasonal samples of herring from the commercial fishery in the winter and spring off Southern New England, were analyzed to estimate the relative composition of the catch in that region  This is a known mixing area for herring from Georges Bank and the Gulf of Maine (Overholtz and Friedland 2000; Cadrin and Armstrong 2002).  Results suggested that the relative composition of herring in the area ranges from about 10-20% of fish from the Gulf of Maine (Table 1).  One sample from south of Marthas Vineyard during December 2005 was comprised of 10% from the GOM, two samples from February and  March of  2005 near Long Island showed very close agreement, ranging from 9.52-11.11 %, , and 20.69% of the fish from a sample obtained near Block Island in May 2005 were from the GOM (Table 1).  

K2FPA Model Estimates
On component of the FPA model allows for the estimation of a survey q for the hydroacoustic survey using data from 1999-2002 (Overholtz et al. 2004).  This estimate is the proportion of the total stock complex that represents the Georges Bank component.  The estimate from the last assessment was 0.905, while the estimate from the current assessment is 0.849 (Table 2).  

NMFS Autumn Bottom Trawl Survey
Data from the NMFS autumn bottom trawl survey were analyzed to determine if they could be used to estimate the relative proportions of nearshore GOM and offshore GB herring.  The data were organized into two strata sets, stratas 26-28 and 37-40 for the GOM and stratas 9-11, 13-14, 16-17,19-25 and 29-30 for GB.  Area swept biomass (kg) from the two sets were calculated and then smoothed using Loess procedures (Figure 2).  The year by year estimates were summed and the relative proportions for each region were calculated.  The percent of total for Georges Bank averaged about 65% in the early 1990s and gradually increased to 71% in 2004 (Figure 3).

Summary Statistics
The average proportion of the total herring resource for the Gulf of Maine inshore component from all the methods was 0.138, with a median of 0.10, and a standard deviation of 0.068 (Table 3)..
Table 1.  Estimates of the relative composition of Gulf of Maine and Georges Bank in samples of herring from the commercial fishery near Marthas Vineyard, Long Island, and Block Island.

	Date
	Location
	%GB
	%GOM

	12/13/2005
	S of Marthas Vinyard
	90.00
	10.00

	2/22/2005
	Long Island
	90.48
	9.52

	3/5/2005
	Long Island
	88.89
	11.11

	5/6/2005
	 SE Block Island
	79.31
	20.69


Table 2.  estimates of the relative composition of Gulf of Maine and Georges Bank herring from K2FPA model estimates in 2003 and 2006.

	Assessment
	Q prior
	q Offshore Estimated
	Inshore %

	2003
	0.850
	0.905
	9.483

	2006
	0.850
	0.849
	15.090


Table 3.  Estimates from all sources of the relative proportion of the Gulf of Maine component of herring in the GOM-GB complex. With the mean, median, and standard deviation of the estimates.

	Source
	Year
	Proportion

	Acoustics Commercial
	1999
	0.1000

	 
	2000
	0.0900

	Morphometrics
	2005
	0.1000

	 
	2005
	0.0952

	 
	2005
	0.1111

	 
	2005
	0.2069

	K2_Model_Estimate
	2003
	0.0948

	 
	2006
	0.1509

	Swept_Area_Biomass
	2005
	0.2888

	 
	 
	 

	mean
	 
	0.1375

	median
	 
	0.1000

	sd
	 
	0.0683
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Figure 1.  Average biomass estimates from F/V Providian for inshore and offshore Gulf of Maine and Georges Bank during 1999 and 2000.
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Figure 2.  Loess smoothed estimates of swept area biomass from the NMFS fall survey during 1963-2004.
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Figure 3.  Percent of Georges Bank herring in the stock complex from smoothed  swept area biomass estimates from the NMFS fall survey during 1963-2004.
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