
 

2001 STOCK ASSESSMENT AND FISHERY EVALUATION (SAFE) 
REPORT 

for 

SMALL MESH MULTISPECIES 

(Whiting, Red Hake, and Offshore Hake) 

 
 
 
 

 

 
 
 

Prepared by the 

New England Fishery Management Council 

National Marine Fisheries Service 

 
 
Final Version: November 6, 2001 
 



EXECUTIVE SUMMARY 
 
This Stock Assessment and Fishery Evaluation (SAFE) Report was prepared by the New 
England Fishery Management Council’s Whiting Monitoring Committee (WMC).  It updates 
available biological and socioeconomic information for the northeast region’s small mesh 
multispecies complex (silver hake/whiting, red hake, and offshore hake) and its associated 
fisheries. 
 
The 32nd Stock Assessment Workshop (SAW 32) in November 2000 attempted a benchmark 
assessment of the whiting resource.  Whiting stock status was updated through this process, and 
several key issues were identified relative to the ability to complete a successful benchmark 
assessment.  The most important outstanding issues are: (1) whiting stock delineation and a one-
stock versus two-stock approach and (2) the apparent truncation of the whiting age structure 
from the NEFSC trawl survey versus reported catches of larger (and presumably older) whiting 
from fishermen.  SAW 32 information is presented, and these outstanding issues are discussed in 
detail in this SAFE Report. 
 
The whiting management program was implemented through Amendment 12 on April 28, 2000.  
Regulations, therefore, have been effective for one complete fishing year plus about five months.  
While the Monitoring Committee examined data from Year 1 of the whiting management 
program, it is too early to conclude whether or not the changes that have occurred recently in the 
fishery are a result of the Amendment 12 management measures.  There are, however, some 
changes that should continue to be monitored to see if long-term trends emerge.  Some of these 
include: 

• a shift in fishing locations and landing ports for some larger whiting vessels, due to 
changes in profitability resulting from the whiting trip limits 

• significant declines in small mesh multispecies landings/revenues in some states with 
corresponding increases in other states 

 
The Whiting Monitoring Committee developed recommendations for future Council action 
related to small mesh multispecies, which are provided at the end of this SAFE Report.  The 
Monitoring Committee recommends that the Council consider the following in a future Council 
action for small mesh multispecies (among other issues discussed in Section 4.2.3 of this 
Report): 

• A one-stock approach to managing and assessing whiting 
• Alternate management approaches for whiting that are better suited to the small number 

of vessels that land the vast majority of the resource 
• Re-evaluation of the whiting trip limits with consideration of economies of scale, 

distributive impacts, and enforcement 
• Gear modifications to reduce whiting bycatch in directed and non-directed fisheries 
• Limited access for small mesh multispecies (long-term objective) 
• An increase in the trip limit for the Cultivator Shoal Whiting Fishery (short-term action) 
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1.0 INTRODUCTION 
This Stock Assessment and Fishery Evaluation (SAFE) Report was prepared by the New 
England Fishery Management Council’s Whiting Monitoring Committee (WMC).  It updates 
available biological and socioeconomic information for the northeast region’s small mesh 
multispecies complex (silver hake/whiting, red hake, and offshore hake) and its associated 
fisheries.  This Report will serve as a source document for Council action related to whiting 
during the 2002 calendar year and will be appended to any additional information and analyses 
presented in either an upcoming Supplemental Environmental Impact Statement (SEIS) or 
Environmental Assessment (EA). 
 
The northeast region’s small mesh multispecies complex includes the following species: 
 
Table 1  General Information for Small Mesh Multispecies Identification 

SPECIES 
COMMON 

NAME 

SPECIES 
SCIENTIFIC 
NAME 

GENERAL 
DISTRIBUTION 

STOCK 
DELINEATION 

OTHER COMMON 
NAMES 

Silver Hake Merluccius 
bilinearis 

Newfoundland to South 
Carolina, found both 
inshore and offshore 

2 stocks assumed to 
exist: GOM/northern 
GB and southern 
GB/MA 

• Whiting 

Red Hake Urophycis 
chuss 

Gulf of St. Lawrence to 
North Carolina inshore 
and offshore, most 
abundant between GB 
and New Jersey 

2 stocks assumed to 
exist, divided similarly 
to silver hake 

• Ling 
• Mud Hake 

Offshore 
Hake 

Merluccius 
albidus 

Co-occur with silver 
hake in deeper waters, 
found primarily offshore 
along Continental Shelf 

Unknown, currently 
assumed to be one 
stock 

• Blackeye 
Whiting 

• Bigeye 
Whiting 

Abbreviations are for Gulf of Maine (GOM), Georges Bank (GB), and the Mid-Atlantic (MA) regions. 
 

2.0 UPDATED STOCK ASSESSMENT INFORMATION 

2.1 SAW 32 – SILVER HAKE STOCK ASSESSMENT 
The Stock Assessment Review Committee (SARC) meeting of the 32nd Northeast Regional 
Stock Assessment Workshop (SAW 32) was held in the Aquarium Conference Room of the 
Northeast Fisheries Science Center’s Woods Hole Laboratory, Woods Hole, MA from 
November 27 – December 1, 2000.  SAW 32 addressed the following species: American plaice, 
sea scallops, silver hake, and Gulf of Maine haddock.  For silver hake, this was the first stock 
assessment since SAW 17 in 1993.  Stock assessment information for silver hake is summarized 
in the subsections below.  The SAW 32 documents can be accessed in their entirety from the 
NEFSC website (http://www.nefsc.nmfs.gov/nefsc/publications). 
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2.1.1 Background 
The Terms of Reference for SAW 32 relative to silver hake were: 

(A) Update the status of silver hake stocks, providing, to the extent practicable, estimates of 
fishing mortality and stock size. Characterize uncertainty in estimates 

(B) Provide updated estimates of biological reference points (biomass and fishing mortality 
targets/thresholds), or appropriate proxies, based on available population data 

(C) Provide updated indices of relative abundance and biomass, based on appropriate research 
vessel survey indices 

(D) Update the results of sea sampling and, to the extent feasible, characterize discarding. 
 
Silver hake (Merluccius bilinearis) is a short- lived gadid that ranges from Newfoundland to 
South Carolina.  This species is an important component of the food web in the northeast 
continental shelf ecosystem (Sissenwine and Cohen 1991), and according to Bigelow and 
Schroeder (1953), “Silver hake are strong swift swimmers, well armed and extremely voracious.”  
In the U.S. EEZ, the silver hake population was intensively harvested by distant water fleets 
during the 1960s and 1970s with peak annual landings of over 300 kt.  Since 1980, annual 
landings have remained stable at roughly 20 kt in what is now an entirely domestic fishery.  
Silver hake was last assessed in 1993 at SAW 17.  In that assessment, an age-structured analysis 
of the population in two stock areas was attempted, but results were not considered to be reliable.  
As a result, the previous assessment was index-based and current overfishing thresholds for 
silver hake are based on research survey information. 

2.1.2 Stock Structure and Distribution 
Two subpopulations of silver hake are assumed to exist within the US EEZ (Almeida 1987).  
Analyses of morphometric characters (Conover et al. 1961, Almeida 1987) are the primary basis 
for this delineation.  Recent analyses of otolith microconstituent data are also consistent with the 
existence of two or more stocks (Bolles and Begg 2000).  However, genetic analyses of 
population structure have been inconclusive (Schenk 1981).  For the purpose of assessment, the 
northern stock is assigned to areas of northern Georges Bank and the Gulf of Maine and the 
southern stock is assigned to areas of southern Georges Bank, southern New England, and the 
Mid-Atlantic Bight (Figure 1 and Figure 2).  These boundaries were established in the late-1980s 
at SAW 11. 
 
While it is recognized that the northern and southern stocks mix on Georges Bank, the amount of 
mixing and movement among northern and southern areas are unknown (Almeida 1987, Helser 
et al. 1995, Helser 1996).  Silver hake spawn in the Gulf of Maine, southern New England, and 
on the southern flank of Georges Bank.  Silver hake larvae entrained in the clockwise gyre of 
Georges Bank may settle in either the southern or northern stock areas (see Section 2.1.5.1).  As 
a result, reproductive isolation of the two stocks is unlikely.  However, it is unknown to what 
extent the northern and southern stocks have independent demographic and genetic trajectories.  
If gene flow is high between northern and southern stocks, on the order of a few migrants per 
generation, genetic analyses may be of limited utility to separate the subpopulations in areas of 
mixing (Waples 1998). 
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Figure 1  NEFSC Survey Strata for Northern (Offshore Strata 20-30 and 36-40) and 

Southern (Offshore Strata 1-19 and 61-76) Silver Hake in the Northwest Atlantic 
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Figure 2  Commercial Fishery Statistical Areas for Northern (SA 511-515, 521, 522, 551, 

and 561) and Southern (SA 525, 526, 533-539, 541-543, 552, 562, 611-639) Silver 
Hake in the Northwest Atlantic 
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Analyses of silver hake size-at-age data show that growth has varied in time and among areas.  In 
particular, recent growth analyses (Helser 1996) indicate that there are consistent differences 
between silver hake growth in the Gulf of Maine and southern New England/Mid-Atlantic Bight 
areas.  Helser also shows that growth patterns on Georges Bank and the Gulf of Maine were 
indistinguishable during 1988-1992 and that growth rate changes dynamically on Georges Bank.  
Growth analyses conducted for this assessment show that there are very minor differences in 
growth between northern and southern stock areas during the 1990s (see Section 2.1.5.2).  In 
general, differences in silver hake growth between northerly and southerly areas can be expected 
if there is limited movement between areas based on differences in primary productivity and 
water temperature between the Gulf of Maine and the continental shelf areas of southern New 
England and Georges Bank. 
 
The spatial distribution of silver hake has changed through time.  Population density, as 
measured by the NEFSC fall bottom trawl survey has been increasing in northern stock areas 
(Gulf of Maine: offshore strata 24, 26-30, and 36-40; northern Georges Bank: offshore strata 20-
23 and 25) since the late 1960s (Figure 3A).  Density in southern stock areas has decreased since 
the 1960s (Figure 3B) in southern New England (offshore strata 1-12) and Mid-Atlantic Bight 
waters (offshore strata 61-76, note that 1963-1966 indices are based on average proportion 
during 1967-1999, see Section 2.1.4), while density in southern Georges Bank waters (offshore 
strata 13-19) increased in the 1980s and subsequently decreased in the 1990s.  In contrast, spring 
survey information on density is highly variable (Figure 4) and likely provides less information 
on trend in comparison to the fall survey. 
 
In terms of the spatial distribution of total population biomass, there has been an increasing trend 
in the population biomass index in northern stock areas and a decrease in southern stock areas 
(Figure 5A).  The total population biomass index has increased since the historic lows of the late 
1960s, while the proportion of total biomass in the Gulf of Maine has increased from about 50% 
in the late 1960s to over 80% in the late 1990s (Figure 5B).  In contrast, the proportion of total 
biomass in southern New England has decreased from about 40% in the late 1960s to about 10% 
in the late 1990s.  As with the density data, the spring survey total biomass information is highly 
variable by stock area (Figure 6) and likely provides less information on trend in comparison to 
the fall survey.  Overall, the Gulf of Maine has consistently had the highest density and 
proportion of biomass through time, and this suggests that the Gulf of Maine is the best habitat 
for silver hake among northern and southern stock areas. 
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Figure 3  Silver Hake Density from the NEFSC Fall Survey 

(A) Northern silver hake density by area
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(B) Southern silver hake density by area
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Figure 3. Silver hake density from the NEFSC fall survey.
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Figure 4  Silver Hake Density from the NEFSC Spring Survey 

Figure 4. Silver hake density from the NEFSC spring survey.

(A) Northern silver hake spring density by area
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(B) Southern silver hake spring density by area
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Figure 5  Autumn Survey Distribution of Silver Hake Biomass by Area 

(A) Silver hake autumn survey total biomass indices by area
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(B) Autumn survey proportion of biomass by stock area
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Figure 5. Autumn survey distribution of silver hake biomass by area.

 
 



Whiting SAFE Report 2001  Final 11/06/01 10

 
Figure 6  Spring Survey Distribution of Silver Hake Biomass by Area 

(A) Silver hake spring survey total biomass indices by area
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(B) Spring survey proportion of biomass by stock area
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Figure 6. Spring survey distribution of silver hake biomass by area.
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Changes in oceanographic conditions of shelf waters have likely affected silver hake distribution.  
Near-bottom water temperatures, as indexed during the NEFSC fall and spring bottom trawl 
surveys, in the northern and southern stock areas (Figure 7) show that the 1960s was a relatively 
cool time period and also show that temperatures have increased in recent years.  In particular, 
water temperatures on northern and southern Georges Bank have slowly increased through time, 
relative to the Gulf of Maine.  The ratio of population density of silver hake to temperature has 
also changed in both northern and southern stock areas (Figure 8).  Density per degree has 
increased in northern areas (Figure 8A, C) and decreased in southern areas (Figure 8B, D).  
Overall, changes in temperature may have altered the spatial distribution of the two stock 
components. 
 
Changes in broad-scale oceanographic conditions may also have affected silver hake distribution.  
NEFSC bottom trawl survey data collected during fall, winter, and spring (Figure 9) show that a 
portion of the population is consistently present in deeper waters of the upper continental slope at 
depths of 100-300 m.  This depth range represents the boundary of the NEFSC bottom trawl 
surveys, which are primarily designed to sample continental shelf waters.  Near the shelf/slope 
break, warm slope waters impinge upon the upper continental slope and provide year-round 
habitat for silver hake.  In fact, the USSR fishery for silver hake documented this feature of 
silver hake distribution in the 1960s (Figure 10).  The association of a fraction of the silver hake 
population with slope waters suggests that changes in the slope water mass between the Gulf 
Stream and the continental shelf water probably affect the offshore distribution of silver hake.  In 
particular, changes in the position of the shelf/slope front (Drinkwater et al. 2000) and Gulf 
Stream position alter slope water characteristics and may influence silver hake distribution in 
deeper water at the shelf/slope break.  One broad-scale feature that has been correlated with 
changes in Gulf Stream position is the North Atlantic Oscillation (NAO) index (Jones et al. 
1997, Taylor and Stephens 1998).  The NAO index has trended up sharply since the 1960s 
(Figure 11), and this trend may have affected the amount of habitat available to silver hake in 
offshore waters of the upper continental slope. 
 
In summary, four additional pieces of information on silver hake stock structure have been 
examined for this assessment.  First, the density and proportion of population biomass has 
decreased in the southern area and increased in the northern area.  Second, growth patterns have 
changed through time and have been similar in northern and southern areas during the 1990s.  
Third, ichthyoplankton data show that silver hake eggs are continuously distributed over Georges 
Bank.  Fourth, changes in oceanographic conditions over the past 40 years may have influenced 
the spatial distribution of stock components. 
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Figure 7  Trends in Near-Bottom Temperatures by Area During Autumn and Spring 

(A) Autumn survey smoothed bottom temperature index by area
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(B) Spring survey smoothed bottom temperature index by area
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Figure 7. Trends in near-bottom temperatures by area during autumn and spring.
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Figure 8  Silver Hake Density (kg/tow) per Degree of Bottom Temperature by Area During the NEFSC Autumn and Spring 

Surveys 

(A) Northern si lver hake density to temperature in autumn
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(B) Southern si lver hake density to temperature in autumn
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(C) Northern si lver hake spring density to temperature in spring
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(D) Southern si lver hake spring density to temperature in spring
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Figure 8. Si lver hake densi ty (kg/tow) per degree of bottom temperature by area dur ing the NEFSC autumn and spr ing surveys.
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Figure 9  Spatial Distribution of Silver Hake During Recent Spring, Fall, and Winter 

Surveys 

Figure 9. Spatial distribution of silver hake during recent spring, fall, and winter surveys.
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Figure 10 Water Temperature Distribution at Depth (m) Near Silver Hake Concentrations 

(Dark Circles) at Lydonia Canyon During May 1964 (from Sarnits And Sauskan, 
1966) 

 

 
 



Whiting SAFE Report 2001  Final 11/06/01 16

 
Figure 11 North Atlantic Oscillation Index (A) and Smoothed Index (B), 1823-1999 (from 

Jones et al., 1997) 
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Figure 11. North Atlantic Oscillation index (A) and smoothed index (B), 
1823-1999, derived from Jones et al. (1997).
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2.1.3 SAW 32 Fishery Information 
The silver hake fishery has changed through time from an inshore fishery prosecuted with pound 
and trap nets to an otter trawl fishery (Fritz 1960).  During the 1960s, landings of silver hake 
increased substantially (Figure 12 and Table 2).  Most of the increase in harvest was due to 
directed fishing for silver hake by the distant water fleet of the former USSR.  During the 1980s 
and 1990s, total silver hake landings have remained  relatively low in comparison to historic 
yields. 
 
Figure 12  Silver Hake Fishery Yields by Stock Area, 1955-1999 

Figure 12. Silver hake fishery yields by stock area, 1955-1999.
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Table 2  Silver Hake Landings (mt) by Area, 1955-1999 
Table 1.  Si lver  hake landings (mt)  by area,  1955-1999 (prorat ions to area dur ing 1994-99 are provis ional) .

Year

Fore ign 
F ishery  

Total  
Northern 

S t o c k  
Area

US Tota l  
Northern 

S t o c k  
A r e a

Total  
Land ings 
Northern 

S tock  A rea

Fore ign 
F ishery  

Total  
Sou the rn  

S t o c k  A r e a

US To ta l  
Southern  

S t o c k  A r e a

Total  
Land ings 
Southern  

S t o c k  A r e a
Unreported 
S t o c k  A r e a Tota l  Landings

1 9 5 5 53,361 53,361 13,842 15 ,717 69,078
1 9 5 6 42,150 42,150 14,871 16 ,564 58,714
1 9 5 7 62,750 62,750 17,153 17 ,153 79,903
1 9 5 8 49,903 49,903 13,473 13 ,473 63,376
1 9 5 9 50,608 50,608 17,112 17 ,112 67,720
1 9 6 0 45,543 45,543 9 , 2 0 6 9,206 54,749
1 9 6 1 39,688 39,688 13,209 13 ,209 52,897
1 9 6 2 36,575 42,427 79,002 5,325 13,408 18 ,733 97,735
1 9 6 3 37,525 36,399 73,924 74 ,023 19,359 93 ,382 167,306
1 9 6 4 57,240 37,222 94,462 127 ,036 26,518 153 ,584 248,046
1 9 6 5 15,793 29,449 45,242 283 ,366 23,765 307 ,131 352,373
1 9 6 6 14,239 33,477 47,716 200 ,058 11,212 211 ,270 258,986
1 9 6 7 6,882 26,489 33,371 81 ,749 9 , 5 0 0 91 ,249 124,620
1 9 6 8 10,506 30,873 41,379 49 ,422 9 , 0 7 4 58 ,496 99,875
1 9 6 9 8,047 15,917 23,964 67 ,396 8 , 1 6 5 75 ,561 99,525
1 9 7 0 12,305 15,223 27,528 20 ,633 6 , 8 7 9 27 ,512 55,040
1 9 7 1 25,243 11,158 36,401 66 ,344 5 , 5 4 6 71 ,890 108,291
1 9 7 2 18,784 6,440 25,224 88 ,381 5 , 9 7 3 94 ,396 119,620
1 9 7 3 18,086 13,997 32,083 97 ,989 6 , 6 0 4 104 ,593 136,676
1 9 7 4 13,775 6,905 20,680 102 ,112 7 , 7 5 1 109 ,863 130,543
1 9 7 5 27,308 12,566 39,874 65 ,812 8 , 4 4 1 74 ,253 114,127
1 9 7 6 151 13,483 13,634 58 ,307 10,434 68 ,741 82,375
1 9 7 7 2 12,455 12,457 47 ,850 11,458 59 ,308 71,765
1 9 7 8 12,609 12,609 14 ,353 12,779 27 ,132 39,741
1 9 7 9 3,415 3,415 4,877 13,498 18 ,375 21,790
1 9 8 0 4,730 4,730 1,698 11,848 13 ,546 18,276
1 9 8 1 4,416 4,416 3,043 11,783 14 ,826 19,242
1 9 8 2 4,656 4,656 2,397 12,164 14 ,561 19,217
1 9 8 3 5,310 5,310 620 11,520 12 ,140 17,450
1 9 8 4 8,289 8,289 412 12,731 13 ,143 21,432
1 9 8 5 8,297 8,297 1,321 11,843 13 ,164 21,461
1 9 8 6 8,502 8,502 550 9 , 5 7 3 10 ,123 18,625
1 9 8 7 5,658 5,658 2 10,121 10 ,121 15,779
1 9 8 8 6,767 6,767 9 , 1 9 5 9,194 15,961
1 9 8 9 4,646 4,646 13,169 13 ,169 17,815
1 9 9 0 6,379 6,379 13,615 13 ,615 19,994
1 9 9 1 6,053 6,053 10,093 10 ,093 16,146
1 9 9 2 5,302 5,302 10,288 10 ,288 15,590
1 9 9 3 4,360 4,360 12,912 12 ,912 17,272
1 9 9 4 103 103 7 , 0 3 9 7,039 8 , 9 1 6 16,058
1 9 9 5 245 245 2 , 7 2 8 2,728 11,755 14,727
1 9 9 6 318 318 3 , 0 8 2 3,082 12,799 16,199
1 9 9 7 133 133 2 , 4 1 6 2,416 13,036 15,585
1 9 9 8 118 118 1 , 8 4 9 1,849 12,992 14,959
1 9 9 9 540 540 2 , 4 2 2 2,422 11,139 14,100

Si lver  hake landings (mt)  prorated to area,  1994-1999
Year Prora ted Nor thern  Area Prora ted Southern  Area Prora ted Tota l
1 9 9 4 4,053 12 ,004 16,058
1 9 9 5 2,706 12 ,021 14,727
1 9 9 6 3,919 12 ,280 16,199
1 9 9 7 2,827 12 ,757 15,584
1 9 9 8 2,526 12 ,433 14,959
1 9 9 9 4,042 10 ,059 14,100  
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2.1.3.1 The Recreational Fishery 
Silver hake once supported a recreational fishery in the Mid-Atlantic Bight (Fritz 1960) with 
annual landings of around 1,000 mt (2.2 million pounds) in the southern stock area.  Recreational 
fishery landings decreased substantially in the 1970s and 1980s and are currently very low.  
Recreational landings of silver hake have averaged only 18,000 fish per year during 1995-1999. 
 

2.1.3.2 The Commercial Fishery 
Directed commercial fishing for silver hake began in the 1920s.  The domestic commercial 
fishery has been relatively stable since the late 1970s.  Market demand for silver hake does not 
appear to have changed much over the past two decades, and landings have remained at roughly 
15,000 to 20,000 mt per year. 
 

2.1.3.3 Commercial Landings 
Commercial landings of silver hake during 1993-1999 were collected from the NEFSC weigh-
out database.  During 1994-1999, the area where silver hake were captured was not recorded for 
many trips in the weigh-out database (unknown area) due to changes in the reporting system for 
fishery statistics.  As a result, the unknown-area landings were prorated to the northern and 
southern stock areas based on fishing location information stored in the vessel-trip reporting 
database (e.g., fishery logbook data).  These prorated landings by stock area for 1994-1999 are 
considered to be provisional until a final eva luation of the fishery logbook data has been 
completed. 
 
Silver hake are landed in three commercial market categories: small, large, and unclassified.  The 
vast majority of landings are reported as unclassified (Table 3). 
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Table 3  Silver Hake Landings (mt) by Market Category and Period 

Table 2. Silver hake landings (mt) by market category and period.
Annual Total Landings (mt)

Market Category
Year Small Unclassified Large Total
1993 1,320 15,598 387 17,306
1994 5,567 10,067 423 16,058
1995 2,269 11,700 759 14,727
1996 3,348 12,145 707 16,199
1997 4,660 9,903 1,022 15,585
1998 3,694 10,199 1,067 14,959
1999 3,664 9,626 811 14,100

Average 3,503 11,320 739 15,562

1st Half of Year Total Landings (mt): January-June
Market Category

Year Small Unclassified Large Total
1993 1 7,692 125 7,819
1994 2,949 4,311 233 7,493
1995 1,418 5,280 389 7,087
1996 1,514 6,091 337 7,941
1997 2,741 4,864 621 8,226
1998 1,622 5,471 560 7,653
1999 2,362 4,960 426 7,748

Average 1,801 5,524 384 7,710

2nd Half of Year Total Landings (mt): July-December
Market Category

Year Small Unclassified Large Total
1993 1,319 7,906 262 9,487
1994 2,618 5,756 190 8,564
1995 851 6,420 370 7,641
1996 1,834 6,054 370 8,258
1997 1,919 5,039 401 7,359
1998 2,072 4,728 506 7,306
1999 1,301 4,667 385 6,353

Average 1,702 5,796 355 7,852

Landings (mt) with Half of Year Not Reported
Market Category

Year Small Unclassified Large Total
1993 1,091 1,091
1994 857 857  
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2.1.3.4 Sampling Intensity 
The adequacy of length frequency sampling of commercial silver hake landings has varied 
during 1993-1999 (Table 4).  Sampling has generally been adequate for the unclassified market 
category but has been poor for the large and small market categories in several years.  Sampling 
in the northern stock area has generally been lower than in the southern area (Figure 13).  Most 
commercial fishery length samples collected in port during 1994-1996 had an unknown stock 
area in the commercial fishery length database (Figure 13).  These unknown-area samples were 
assigned to northern and southern stock areas by identifying each sample with the corresponding 
vessel trip in the fishery logbook database, wherever possible. 
 
The length samples by market category were evaluated for use in constructing commercial 
fishery catch at age during 1993-1999.  Mean lengths of commercial fishery length samples from 
the 1st and 2nd half of the year were generally similar for the southern stock (Table 4).  Few 
comparisons between 1st and 2nd half samples were possible in the north but the available data 
suggested that mean lengths were similar within a market category during the year.  As a result, 
length frequency data from the 1st and 2nd half of each year were combined by market category.  
Similarly, comparisons of mean lengths of unclassified samples from northern and southern 
stock areas suggested that there was no practical difference between unclassified silver hake 
from the two areas.  For the small and large market categories, there were few data for 
comparison, and it was inconclusive whether differences existed for these minor categories.  
Because northern and southern samples were similar for the predominant unclassified category, 
commercial length frequency samples from the two stock areas were combined by market 
category to derive the length frequency of the landings. 
 
Sampling intensities (one sample consists of 100 fish lengths) for annual landings combined by 
half-year and stock area for small, unclassified, and large categories were: 623, 487, and 275 mt 
per sample in 1993; 377, 234, and 352 mt per sample in 1994; 371, 376, and 146 mt per sample 
in 1995; 306, 709, and 453 mt per sample in 1996; 215, 277, and 57 mt per sample in 1997; 238, 
177, and 90 mt per sample in 1998; 163, 224, and 79 mt per sample in 1999.  Overall, sampling 
intensities for the silver hake fishery have improved in the last couple of years. 
 
Length distributions of commercial fishery landings were computed as a catch-weighted average 
of the length distributions by market category (Figure 14).  Mean length of commercial landings 
ranged from a high of 31 cm in 1995 to a low of 28 cm in 1999 and averaged 29 cm during 1993-
1999. 
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Table 4   Silver Hake Commercial Length Frequency Samples by Time Period, Area, and 

Market Category, 1993-1999 

Table 3. Silver hake commercial length frequency samples by time period, area, and market category , 1993-1999.

1993 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 1414 41
Avg Length (cm) 29.5 39

2nd Half Number of Fish 886 212 900 100
Avg Length (cm) 28.1 26.3 31.4 43.3

1994 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 297 762 1593 120
Avg Length (cm) 29.6 27.9 31 43.4

2nd Half Number of Fish 612 617 1605
Avg Length (cm) 29.7 27.4 30.7

1995 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 202 348 409 2226 337
Avg Length (cm) 28.1 35.4 28 31.7 43.2

2nd Half Number of Fish 252 92 285 88
Avg Length (cm) 28.8 50.4 30 34.6

1996 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 821 299
Avg Length (cm) 26.1 33.2

2nd Half Number of Fish 601 56 274 698 100
Avg Length (cm) 27.9 38.3 27 28.6 39.1

1997 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 1426 3034 1553
Avg Length (cm) 27.9 29.9 34.3

2nd Half Number of Fish 209 207 533 236 157
Avg Length (cm) 27.2 27.3 24.2 30.2 33.3

1998 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 1117 3143 736
Avg Length (cm) 26.6 28.7 36.2

2nd Half Number of Fish 710 42 434 1615 410
Avg Length (cm) 28.7 42.5 26.2 27 33.3

1999 Northern Area Southern Area
Half of Year Small Unclassified Large Small Unclassified Large

1st Half Number of Fish 170 1347 3055 626
Avg Length (cm) 29 26 27.7 36.6

2nd Half Number of Fish 147 113 895 932 291
Avg Length (cm) 31.6 50.1 26.3 27.8 37.9  
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Figure 13  Mean Lengths of Silver Hake in Commercial Market Category Samples, 1993-

1999 

(A) Mean lengths of northern area silver hake by market category
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(B) Mean lengths of southern area silver hake by market category
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(C) Mean lengths of unknown area silver hake by market category
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Figure 13. Mean lengths of silver hake in commercial market category samples, 1993-1999.
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Figure 14  Length Frequency Distributions of Silver Hake Landings, 1993-1999 
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Figure 14. Length frequency distributions of silver hake landings, 1993-1999.
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2.1.3.5 Commercial Landings at Age 
Commercial landings at age data for 1955-1992 were based on the previous silver hake 
assessment (NEFSC 1994).  Commercial landings at age during 1993-1999 were derived from 
commercial length frequency data, research survey age- length keys, and length-weight 
relationships derived from research survey data.  Commercial length frequency distributions 
were derived from market category samples as described above.  The silver hake age- length key 
for each year was calculated as the average of the age- length keys from the spring and fall 
NEFSC bottom trawl surveys during each year because no commercial fishery age data are 
available for silver hake.  The length-weight relationship for each year was calculated as the 
average of the length-weight relationships from the spring and fall NEFSC bottom trawl surveys.  
The spring survey age- length keys were not available for 1998-1999, and the age- length keys in 
1998 and 1999 were derived from the spring 1997 age- length key and the fall age- length key for 
that year. 
 
Commercial landings at age have varied substantially through time (Table 5).  During 1955-
1959, roughly 300 million silver hake were landed each year.  Landings peaked at an average 
over 1 billion silver hake per year in the late 1960s.  Landings of silver hake have decreased 
since then and now average roughly 85 million fish per year, less than one-tenth of the peak 
value.  The age composition of silver hake landings has also changed substantially through time.  
In the late 1950s to 1960s, age-4 and older silver hake comprised almost half of the landed catch.  
In contrast, during the 1990s, age-4 and older silver hake account for less than 20% of the landed 
catch.  Similarly, age-6 and older silver hake accounted for 5% or more of the landed catch 
during 1955-1974, but these age classes were very rare in the sampled catch during the 1990s. 
 



Whiting SAFE Report 2001  Final 11/06/01 26

 
Table 5  Silver Hake Landings (Millions of Fish) at Age for Combined Stock Area 
Table 4. Silver hake landings (millions of fish) at age for combined stock area.

Number of Fish Landed by Age (mil l ions)

Year Age-1 Age-2 Age-3 Age-4 Age-5 Age-6+ Total
1955 34.4 29.5 70.2 90.9 39.1 28.0 292.1
1956 78.1 59.3 56.9 76.4 31.8 19.4 321.9
1957 55.2 41.7 90.1 107.4 51.2 33.0 378.6
1958 41.5 48.0 64.9 73.1 33.8 29.2 290.5
1959 21.9 41.4 94.8 78.9 35.5 26.2 298.7
1960 16.4 54.7 88.9 63.8 25.7 19.7 269.2
1961 1.5 29.4 85.9 73.0 24.4 17.8 232.0
1962 3.1 40.1 158.9 157.4 57.5 25.9 442.9
1963 21.4 82.1 308.6 299.2 82.7 31.1 825.1
1964 19.8 111.9 419.9 394.9 135.3 75.5 1157.3
1965 50.9 227.6 985.9 607.0 93.4 41.4 2006.2
1966 24.0 380.1 590.2 360.6 97.6 55.0 1507.5
1967 16.4 126.8 248.8 209.8 51.1 21.4 674.3
1968 11.0 28.5 169.2 140.3 65.5 39.2 453.7
1969 4.9 30.6 127.8 121.9 56.9 45.5 387.6
1970 66.6 41.1 49.7 66.7 36.5 30.0 290.6
1971 12.0 65.6 166.1 128.8 64.2 62.8 499.5
1972 212.2 218.6 130.1 37.2 7.2 4.1 609.4
1973 106.2 416.5 137.1 33.8 6.7 2.5 702.8
1974 95.3 255.0 163.6 83.3 19.9 13.5 630.6
1975 14.2 166.7 212.7 71.3 27.7 7.4 500.0
1976 9.3 105.8 167.4 103.9 13.3 3.0 402.7
1977 4.4 42.7 155.2 83.7 14.2 6.3 306.5
1978 4.9 35.0 27.5 38.8 26.0 6.5 138.7
1979 8.8 25.5 19.6 9 .4 12.2 10.8 86.3
1980 4.7 29.2 31.5 11.5 4.9 7.6 89.4
1981 22.5 32.4 35.8 20.1 5.6 4.1 120.5
1982 18.3 41.8 15.1 12.3 10.3 4.7 102.5
1983 11.0 37.1 20.7 7 .8 6.0 4.5 87.1
1984 10.2 67.0 32.8 8 .7 1.9 1.5 122.1
1985 18.0 32.9 37.0 11.5 1.9 1.2 102.5
1986 14.4 42.2 26.4 9 .1 2.1 1.1 95.3
1987 6.1 38.3 28.9 7 .5 5.4 0.3 86.5
1988 4.1 28.2 40.1 10.3 1.8 0.2 84.7
1989 6.0 32.0 49.0 12.0 1.0 0.0 100.0
1990 4.2 38.8 39.3 16.0 2.7 0.2 101.2
1991 2.6 24.6 36.0 19.7 2.8 0.5 86.2
1992 3.5 29.9 37.6 12.8 0.7 0.0 84.5
1993 8.7 36.9 31.7 16.5 2.3 0.1 96.1
1994 2.0 37.0 37.8 10.8 0.4 0.0 88.1
1995 5.5 22.8 26.6 11.9 1.0 0.2 67.9
1996 3.5 34.6 41.9 11.9 0.7 0.0 92.6
1997 6.8 37.7 36.3 6 .1 0.3 0.0 87.3
1998 8.0 41.6 32.6 5 .9 0.4 0.1 88.5
1999 12.7 43.0 27.0 5 .0 0.4 0.2 88.4

Combined Silver hake average landings at age by time period (mill ions)
Age-1 Age-2 Age-3 Age-4 Age-5 Age-6+ Total

Avg 55-59 46.2 44.0 75.4 85.3 38.3 27.2 316.4
Avg 60-64 12.4 63.6 212.4 197.7 65.1 34.0 585.3
Avg 65-69 21.4 158.7 424.4 287.9 72.9 40.5 1005.9
Avg 70-74 98.5 199.4 129.3 70.0 26.9 22.6 546.6
Avg 75-79 8.3 75.1 116.5 61.4 18.7 6.8 286.8
Avg 80-84 13.3 41.5 27.2 12.1 5.7 4.5 104.3
Avg 85-89 9.7 34.7 36.3 10.1 2.4 0.6 93.8
Avg 90-94 4.2 33.4 36.5 15.2 1.8 0.2 91.2
Avg 95-99 7.3 35.9 32.9 8 .2 0.6 0.1 84.9
Avg 55-92 24.6 76.3 121.2 83.1 25.8 15.1 346.1  
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2.1.3.6 Bycatch and Discards  
Bycatch and discard of silver hake occurs in directed and non-directed fisheries.  Several sources 
of information were used to examine patterns of discarding.  These were weigh-out interview 
data for 1983-1993, sea sampling data for 1989-1999, and fishing vessel logbook data for 1994-
1999.  Data on discarding patterns prior to 1983 were very limited and no estimates of the 
magnitude of discarding were attempted for this assessment. 
 
Weigh-out interview data were screened to include only trips that were also recorded in the 
commercial weigh-out database.  This was done to ensure that ratios of discarded catch weight to 
kept catch were accurate.  The weigh-out interview data for otter trawl fishing operations 
indicated that discard to kept ratios ranged from 10% to 80% during 1983-1993.  Based on the 
interview data, the average discard to kept ratio was roughly 30%. 
 
Sea sampling data collected during 1989-1999 showed that discarding of silver hake captured by 
otter trawls occurred throughout the northern and southern stock areas.  Discarding of silver hake 
by scallop dredges also occurred in both northern and southern stock areas, while discarding by 
sink gill nets occurred primarily in the northern stock area.  Discard to kept ratios by weight, 
summarized by year, quarter, gear-type, and stock area, varied through time and ranged from 0% 
to over 100% for the directed silver hake fishery (small mesh otter trawl, codend mesh 3" or less) 
and for the non-directed fisheries (large mesh otter trawl, shrimp trawl, sink gill net, and scallop 
dredge).  Overall, it is unknown whether the variability the discard ratios was due to non-random 
coverage of the fleet, small sample sizes, or inherent variation in discard rates and practices. 
 
Fishery logbook data collected during 1994-1999 also showed that silver hake discarding 
practices vary through time and differ between directed and non-directed fisheries.  Discard to 
kept ratios in the logbook data, summarized by year, quarter, and gear-type, represented a 
fraction of all fishing operations and ranged from 0% to over 100%.  For scallop dredges, there 
were apparently no records to tabulate, although some silver hake are discarded in the sea scallop 
fishery. 
 

2.1.4 Stock Abundance and Biomass Indices 
Research survey indices for relative biomass and population numbers at age were recomputed for 
the combined stock area using NEFSC spring and fall survey data.  Abundance indices were 
computed using the delta-distribution to improve precision.  In addition, inshore survey strata 
were excluded from the southern area because these strata represent a very small proportion of 
biomass and because these strata were not sampled in the 1960s and were inconsistently sampled 
in the 1970s.  Survey data were not adjusted for possible day-night variation in silver hake 
distribution in the water column.  Although day-night differences in catchability may be 
expected for this species (Bowman and Bowman 1980), the NEFSC surveys operate 
continuously through day and night and no systematic bias would be expected since allocation of 
a tow location to day or night is random.  On the other hand, use of survey catch information 
from day and night time periods can be expected to increase the variability of calculated indices. 
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During 1963-1966, survey strata in the Mid-Atlantic Bight (offshore strata 61-76) were not 
sampled.  To calculate the survey biomass time series of the southern stock for 1963-1966, it was 
assumed that the proportion of total silver hake biomass in the Mid-Atlantic Bight during these 
years was equal to the long-term average of 1.8%.  Given this assumption, the fall biomass index 
for the southern area was extended to 1963-1966.  This was crucial for population modeling 
because the largest silver hake catches occurred during the 1963-1966 period. 
 
Biomass indices for northern and southern stock areas show differing trends (Table 6).  Biomass 
indices for the northern stock area show an increasing trend while biomass indices for the 
southern stock area show a decreasing trend (Figure 15).  Biomass indices for the combined 
stock area show an increasing trend in the fall (Figure 16) and vary without trend in the spring. 
 
Numbers-at-age indices from the NEFSC spring and fall bottom trawl surveys were computed 
for the combined stock area using all available age- length data (Table 7 and Table 8).  For the 
spring survey, there were no ageing data collected prior to 1973.  It was assumed that the average 
of the spring age- length keys during 1973-1975 was an adequate representation of silver hake 
size-at-age during 1968-1972.  In addition, there were no age-length data available for spring 
during 1998-1999, and here it was assumed that the 1997 spring age-length key was an adequate 
representation of silver hake size-at-age during 1998-1999.  Similarly, for the fall survey, there 
were no age data collected prior to 1973 and no age data collected in 1974.  The average of the 
1973 and 1975 age- length keys was used to represent silver hake size at age during 1963-72 and 
1974, when no age data were collected. 
 



Whiting SAFE Report 2001  Final 11/06/01 29

 
Table 6  Silver Hake Biomass Indices from the NEFSC Fall and Spring Surveys for 

Northern, Southern, and Combined Stock Areas 

Table 5. Silver hake biomass indices from NEFSC fall and spring surveys for northern, southern, and combined stock areas.

Northern 
Area Fall

Northern 
Area 

Spring
Southern 
Area Fall

Southern 
Area 

Spring
Combined 
Area Fall

Combined 
Area 

Spring

Year

Mean 
Weight 
(kg) Per 

Tow Stderr

Mean 
Weight 
(kg) Per 

Tow Stderr

Mean 
Weight 
(kg) Per 

Tow Stderr

Mean 
Weight 
(kg) Per 

Tow Stderr

Mean 
Weight 
(kg) Per 

Tow Stderr

Mean 
Weight 
(kg) Per 

Tow Stderr
1963 25.418 6.200 3.418 0.840 12.081 2.528
1964 4.415 0.878 2.908 0.525 3.499 0.471

1965 6.475 1.802 3.773 0.653 4.834 0.818

1966 4.124 0.765 1.760 0.274 2.688 0.346
1967 2.158 0.576 2.186 0.303 2.175 0.291

1968 2.048 0.546 0.036 0.017 2.693 0.341 3.756 1.615 2.439 0.298 2.296 0.981

1969 2.635 0.583 0.192 0.053 1.256 0.171 2.202 0.430 1.797 0.251 1.413 0.262

1970 3.034 0.798 14.133 13.352 1.332 0.174 1.233 0.176 2.000 0.331 6.297 5.243

1971 2.466 0.498 0.406 0.125 2.210 0.363 2.192 0.301 2.310 0.295 1.491 0.190

1972 6.085 0.947 1.702 0.649 2.000 0.437 1.399 0.209 3.603 0.457 1.518 0.285

1973 4.150 0.575 3.126 0.980 1.699 0.297 4.968 0.710 2.661 0.289 4.245 0.578

1974 3.764 1.034 2.682 0.504 0.862 0.177 3.474 0.552 2.001 0.420 3.163 0.389
1975 8.234 1.127 9.720 2.769 1.840 0.299 6.486 1.372 4.350 0.478 7.768 1.375

1976 12.632 2.762 8.829 1.702 2.062 0.279 4.110 0.724 6.211 1.097 5.963 0.800

1977 7.593 2.474 3.699 0.626 1.773 0.431 4.553 0.713 4.058 1.006 4.217 0.498

1978 7.072 0.970 0.813 0.145 2.931 0.698 5.307 0.932 4.556 0.570 3.542 0.569

1979 6.651 0.974 1.617 0.314 1.741 0.205 2.342 0.562 3.669 0.402 2.058 0.363

1980 6.655 1.205 4.151 0.638 2.122 0.734 2.779 0.474 3.903 0.650 3.318 0.382

1981 4.057 1.024 2.269 0.380 1.166 0.166 3.761 0.557 2.301 0.415 3.174 0.369

1982 5.450 3.063 1.346 0.272 1.651 0.329 2.018 0.459 3.143 1.219 1.754 0.299
1983 9.205 1.884 1.507 0.332 3.200 1.124 1.376 0.241 5.558 1.006 1.428 0.196

1984 3.621 0.783 1.090 0.174 1.558 0.470 2.209 0.549 2.369 0.419 1.770 0.340

1985 8.583 1.406 2.645 0.742 3.907 1.926 2.642 0.464 5.743 1.294 2.643 0.405
1986 14.194 2.324 3.247 0.802 1.388 0.240 2.672 0.475 6.415 0.924 2.898 0.427

1987 9.836 1.375 3.802 0.675 1.619 0.381 3.617 0.881 4.848 0.588 3.690 0.597

1988 6.312 1.229 1.256 0.217 1.830 0.421 1.709 0.340 3.590 0.546 1.531 0.223

1989 12.549 3.221 3.566 0.861 2.120 0.539 2.316 0.554 6.214 1.306 2.806 0.477

1990 15.246 3.805 1.623 0.443 1.645 0.277 3.869 2.400 6.994 1.506 2.985 1.465
1991 11.889 3.480 1.381 0.200 0.907 0.197 1.459 0.355 5.219 1.371 1.428 0.230

1992 14.245 5.407 5.655 1.722 0.978 0.137 0.528 0.185 6.200 2.130 2.549 0.688

1993 8.117 1.565 2.497 0.601 1.329 0.254 1.362 0.493 3.996 0.634 1.809 0.381
1994 6.925 0.977 7.319 3.849 0.799 0.129 2.278 0.793 3.204 0.391 4.263 1.590

1995 13.161 1.953 3.485 0.821 1.641 0.561 0.999 0.400 6.164 0.839 1.975 0.404

1996 7.886 1.233 3.463 1.121 0.431 0.070 6.216 5.698 3.358 0.486 5.135 3.489

1997 5.638 1.113 1.188 0.185 0.842 0.160 0.684 0.113 2.725 0.448 0.883 0.100

1998 21.966 6.752 4.446 0.763 0.620 0.110 0.686 0.190 9.000 2.652 3.435 0.743

1999 11.636 1.142 4.234 0.837 0.870 0.352 1.774 0.679 5.097 0.497 2.415 0.696

2000 10.002 1.583 1.049 0.369 4.909 0.885

Average 8.274 3.348 1.813 2.718 4.351 2.996  
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Figure 15  Silver Hake Survey Biomass Indices by Area 

(A) Autumn survey abundance indices by area
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(B) Spring survey abundance indices by area
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Figure 15. Silver hake survey biomass indices by area.
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Figure 16  Silver Hake Survey Biomass Indices for the Combined Stock Area 

(A) Autumn survey abundance index
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(B) Spring survey abundance index
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Figure 16. Silver hake survey biomass indices for the combined stock area.
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Table 7  Silver Hake Combined Area Number per Tow at Age, Autumn Survey 

Table 6. Silver hake combined area number per tow at age, autumn survey, delta-distribution.

Year Age-0 Age-1 Age-2 Age-3 Age-4 Age-5 Age-6+ Age-2+ Age-3+
1963 9.050 70.097 34.382 15.339 3.973 1.414 0.417 55.525 21.144
1964 0.218 15.596 9.763 2.894 0.997 0.350 0.108 14.112 4.349
1965 0.594 15.472 24.784 6.498 1.135 0.388 0.241 33.045 8.261
1966 0.000 12.859 27.095 17.811 4.448 1.707 0.724 51.785 24.690
1967 0.972 9.066 3.099 0.439 0.135 0.069 0.026 3.768 0.670
1968 5.923 14.892 12.396 4.342 1.430 0.535 0.099 18.802 6.406
1969 16.782 3.450 1.952 0.231 0.036 0.009 0.002 2.231 0.279
1970 3.041 14.910 6.660 0.645 0.143 0.048 0.043 7.539 0.879
1971 24.403 10.200 9.255 1.715 0.378 0.138 0.028 11.514 2.260
1972 4.845 30.489 15.654 1.347 0.312 0.137 0.053 17.503 1.849
1973 9.510 4.596 5.566 2.203 0.453 0.249 0.084 8.556 2.989
1974 49.134 22.469 18.078 4.780 1.674 0.750 0.458 25.740 7.662
1975 36.131 14.267 9.579 3.598 1.287 0.466 0.328 15.259 5.679
1976 62.159 5.383 12.602 9.556 3.463 0.672 0.776 27.068 14.466
1977 79.725 6.061 4.626 7.662 4.110 0.836 0.217 17.450 12.825
1978 46.105 10.660 4.900 3.124 3.590 3.546 0.888 16.048 11.148
1979 12.983 13.317 7.233 1.732 0.861 0.781 1.001 11.607 4.375
1980 27.857 5.308 6.353 8.717 2.268 0.922 2.182 20.443 14.089
1981 31.545 6.210 2.582 3.228 2.540 0.462 0.547 9.357 6.775
1982 40.194 9.059 5.557 1.908 1.292 0.948 0.290 9.995 4.438
1983 17.891 25.662 13.715 1.696 0.579 0.495 0.302 16.786 3.071
1984 18.214 5.838 4.794 1.596 0.400 0.093 0.053 6.935 2.141
1985 75.643 28.159 3.897 4.960 1.314 0.183 0.126 10.480 6.583
1986 11.598 35.081 10.083 1.712 1.203 0.198 0.000 13.196 3.114
1987 21.144 2.330 4.331 3.503 0.266 0.028 0.013 8.141 3.810
1988 2.454 13.078 38.834 8.183 1.214 0.736 0.084 49.052 10.217
1989 17.897 22.804 11.819 7.062 0.694 0.054 0.030 19.660 7.841
1990 24.994 7.312 24.781 6.370 2.428 0.425 0.033 34.037 9.256
1991 49.547 12.946 13.839 5.362 0.867 0.050 0.000 20.118 6.279
1992 54.518 19.480 20.854 5.236 0.221 0.000 0.000 26.311 5.457
1993 5.066 23.488 15.037 2.120 0.448 0.023 0.000 17.627 2.591
1994 12.818 8.164 18.670 1.488 0.078 0.000 0.000 20.236 1.566
1995 52.622 39.939 19.031 4.066 0.162 0.000 0.000 23.259 4.228
1996 2.139 6.880 15.011 3.696 0.351 0.022 0.008 19.090 4.078
1997 43.196 9.704 12.301 2.898 0.219 0.014 0.007 15.438 3.137
1998 23.942 99.721 22.674 2.461 0.328 0.015 0.015 25.493 2.819
1999 62.057 24.966 16.780 0.797 0.157 0.031 0.021 17.786 1.006

Average 25.862 18.376 13.205 4.351 1.228 0.454 0.249 19.486 6.282  
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Table 8  Silver Hake Combined Area Number per Tow at Age, Spring Survey 

Table 7. Silver hake combined area number per tow at age, spring survey, delta distribution.

Year Age-1 Age-2 Age-3 Age-4 Age-5 Age-6+ Age-2+ Age-3+
1968 13.458 5.335 2.745 0.626 0.166 0.038 8.910 3.575
1969 4.492 4.580 2.665 0.945 0.283 0.086 8.560 3.980
1970 19.558 2.994 2.000 1.197 0.457 0.214 6.862 3.868
1971 9.405 5.857 2.331 0.513 0.163 0.066 8.930 3.073
1972 18.621 3.507 1.133 0.379 0.124 0.043 5.185 1.678
1973 6.859 10.711 3.282 0.920 0.134 0.092 15.139 4.428
1974 39.916 3.706 3.701 1.896 0.627 0.301 10.230 6.524
1975 33.037 41.183 10.718 2.589 0.742 0.080 55.311 14.128
1976 14.000 16.416 8.850 2.150 0.558 0.279 28.253 11.837
1977 3.687 3.421 5.443 2.735 0.549 0.399 12.547 9.127
1978 4.638 3.107 1.521 1.992 1.086 0.352 8.057 4.950
1979 7.804 6.898 0.884 0.371 0.542 0.446 9.141 2.243
1980 5.208 10.499 4.216 0.715 0.207 0.491 16.127 5.628
1981 7.878 3.825 3.722 2.075 0.722 0.593 10.937 7.112
1982 5.472 4.298 1.180 0.907 0.749 0.465 7.601 3.302
1983 6.212 6.025 0.926 0.510 0.266 0.279 8.005 1.981
1984 3.071 5.709 2.093 0.461 0.129 0.173 8.565 2.857
1985 21.241 4.376 3.868 1.387 0.304 0.194 10.129 5.753
1986 35.614 9.921 1.988 1.686 0.288 0.089 13.972 4.051
1987 4.345 21.487 4.978 1.022 0.542 0.055 28.084 6.596
1988 3.561 2.157 6.137 0.817 0.079 0.022 9.213 7.056
1989 49.274 5.194 4.919 1.695 0.086 0.012 11.906 6.711
1990 9.381 14.843 5.388 0.984 0.225 0.037 21.477 6.634
1991 19.065 3.562 3.325 1.774 0.372 0.104 9.137 5.576
1992 58.078 20.520 3.993 1.233 0.067 0.000 25.814 5.294
1993 18.089 16.362 3.612 0.976 0.141 0.000 21.091 4.729
1994 3.933 35.884 13.688 0.921 0.033 0.005 50.531 14.647
1995 22.590 22.799 5.644 1.277 0.037 0.005 29.762 6.963
1996 2.660 17.345 31.833 1.320 0.043 0.011 50.551 33.206
1997 2.281 3.299 3.056 0.368 0.027 0.007 6.758 3.458
1998 111.241 56.314 1.303 0.322 0.000 0.000 57.939 1.624
1999 5.983 36.378 1.853 0.443 0.098 0.000 38.772 2.394
2000 42.365 78.073 6.120 0.997 0.179 0.051 85.419 7.346

Average 18.576 14.745 4.822 1.158 0.304 0.151 21.179 6.434  
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2.1.5 Life History Parameters  
Recent research on silver hake life history parameters includes studies of larval settlement and 
growth (Steves and Cowen 2000), variation in otolith morphometrics (Bolles and Begg 2000), 
growth variation of larvae in relation to water masses (Jeffrey and Taggart 2000), acoustic 
measurements of the distribution of silver hake and euphausiid prey (Cochrane et a. 2000), 
spatial and temporal patterns of growth (Helser 1996), and potential effects of density-dependent 
growth and maturation on population dynamics (Helser and Brodziak 1998).  Together, these 
studies have expanded the information base on silver hake population dynamics. 
 

2.1.5.1 Distribution of Eggs and Larvae 
Silver hake have a protracted spawning period that lasts from late-spring through autumn.  
Spawning occurs during May-October on Southern Georges Bank, during June-October in the 
Gulf of Maine and northern Georges Bank, and during June-December in the Mid-Atlantic Bight 
(Colton et al. 1979).  Silver hake larvae are widely distributed in continental shelf waters during 
summer and early autumn.  Silver hake has been classified as a ubiquitous, extended spawner by 
Sherman et al. (1984) based on the broad distribution of its larvae and its protracted spawning 
period.  Ichthyoplankton surveys conducted from 1977-1987 show the extensive distribution of 
silver hake eggs during May to October (Figure 17 and Figure 18).  This broad distribution may 
be in part due to multiple spawnings by individual fish; Fahay (1974) reported that silver hake 
can spawn up to three times per year.  In addition, Fahay (1974) observer that larger females tend 
to mature and spawn earlier in the season compared to smaller mature females.  More recently, 
Steves and Cowen (2000) investigated settlement patterns and habitat use of juvenile silver hake 
and reported that the outer continental shelf was an important nursery habitat for silver hake in 
the Southern New England/Mid-Atlantic Bight region.  Because most of these observations are 
based on data that were collected over a decade ago, it is unclear whether these distributional 
patterns have persisted in recent years. 
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Figure 17  Monthly Distribution of Silver Hake Eggs from MARMAP Ichthyoplankton 

Surveys During January Through June of 1977-1987 (from Berrien and Sibunka, 
1999) 
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Figure 18  Monthly Distribution of Silver Hake Eggs from MARMAP Ichthyoplankton 

Surveys During July Through December of 1977-1987 (from Berrien and 
Sibunka, 1999) 

 



Whiting SAFE Report 2001  Final 11/06/01 37

 

2.1.5.2 Growth 
Helser (1996) investigated dynamic changes in growth rates of silver hake from Cape Hatteras to 
the Gulf of Maine during 1975-1992.  He found that there were spatial and temporal patterns in 
growth among four areas: the Mid-Atlantic Bight/Southern New England area (MAB, offshore 
strata 1-12, 61-76), Southern Georges Bank (SGB, offshore strata 13-19), Northern Georges 
Bank (NGB, offshore strata 20-23, 25), and the Gulf of Maine (GM, offshore strata 24, 26-30, 
36-40).  In particular, there were three distinct growth patterns during 1975-1980:  MAB, 
SGB/NGB, and GM.  During 1982-1987, there were four distinct growth patterns: MAB, SGB, 
NGB, and GM.  More recently, there were only two distinct growth patterns: MAB and 
SGB/NGB/GM.  This shows that silver hake growth changes in space and time and suggests that 
growth on Georges Bank is influenced by stock mixing.  In addition, the study by Helser and 
Brodziak (1998) shows that density-dependent changes in growth rates can have a substantial 
impact on management advice for silver hake. 
 
Growth analyses conducted for this assessment were based on NEFSC survey size-at-age data 
from the spring and fall surveys.  Growth curves were computed for the early 1970s (1973-1974) 
and the 1990s (1993-1999) to investigate time periods not covered in Helser’s study.  Schnute’s 
growth model (1981) was fit to mean size-at-age data for these analyses.  As in Helser (1996), 
growth curves were computed for size at age on January 1st where spring survey data were 
assigned ages of observed year plus 3 months and fall survey data were assigned ages of 
observed year plus 8 months.  Results showed a substantial change in growth between the early 
1970s and the 1990s for the northern and southern stock areas and the combined stock area 
(Figure 19).  During the early 1970s, the average silver hake growth pattern conformed to a von 
Bertalanffy model while during the 1990s, the average growth pattern has been nearly linear with 
age.  The recent change in growth pattern was not expected to be a result of errors in age 
determinations because quality control measures are in place to ensure consistent age readings.  
For example, paired comparisons of otolith readings from the fall 1998 survey show 92%  
agreement between age readers.  One implication of recent increases in growth rate is that the 
mean weights at capture of some age classes have increased during the 1990s (Table 9). 
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Figure 19  Silver Hake Growth Curves for the Early 1970s and the 1980s Calculated from 

NEFSC Spring and Fall Survey Size -at-Age Data 

(A) Mean growth curve, 1973-1974
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(B) Mean growth curve, 1993-1998
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Figure 19. Silver hake growth curves for the early 1970s and the 1990s
calculated from NEFSC spring and fall survey size-at-age data.
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Table 9  Silver Hake Average Landed Weight at Age (kg) for the Combined Stock Area 
Table 8. Silver hake average landed weight at age (kg) for the combined stock area.

Year Age-1 Age-2 Age-3 Age-4 Age-5 Age6+
1955 0.045 0.122 0.189 0.249 0.326 0.481
1956 0.038 0.086 0.186 0.253 0.324 0.465
1957 0.064 0.101 0.180 0.252 0.323 0.434
1958 0.052 0.104 0.188 0.268 0.336 0.450
1959 0.042 0.122 0.177 0.256 0.344 0.483
1960 0.052 0.112 0.169 0.230 0.319 0.500
1961 0.068 0.137 0.179 0.233 0.309 0.501
1962 0.069 0.130 0.169 0.226 0.302 0.482
1963 0.079 0.114 0.168 0.216 0.294 0.520
1964 0.058 0.114 0.159 0.216 0.307 0.540
1965 0.063 0.107 0.155 0.202 0.304 0.512
1966 0.060 0.092 0.149 0.211 0.308 0.525
1967 0.046 0.095 0.158 0.220 0.307 0.499
1968 0.049 0.105 0.151 0.224 0.318 0.478
1969 0.064 0.126 0.191 0.251 0.313 0.510
1970 0.053 0.103 0.173 0.221 0.282 0.461
1971 0.064 0.106 0.158 0.207 0.274 0.496
1972 0.091 0.200 0.279 0.378 0.409 0.587
1973 0.103 0.168 0.253 0.315 0.414 0.626
1974 0.077 0.183 0.229 0.303 0.357 0.538
1975 0.105 0.150 0.211 0.340 0.473 0.715
1976 0.071 0.167 0.201 0.234 0.446 0.616
1977 0.088 0.169 0.214 0.261 0.382 0.590
1978 0.099 0.193 0.272 0.325 0.331 0.488
1979 0.083 0.177 0.238 0.283 0.389 0.378
1980 0.101 0.170 0.194 0.253 0.312 0.490
1981 0.072 0.145 0.213 0.247 0.262 0.492
1982 0.110 0.158 0.208 0.252 0.296 0.432
1983 0.117 0.170 0.215 0.265 0.292 0.416
1984 0.068 0.150 0.201 0.326 0.366 0.413
1985 0.120 0.158 0.230 0.344 0.497 0.573
1986 0.092 0.160 0.217 0.313 0.465 0.557
1987 0.117 0.140 0.212 0.237 0.485 0.467
1988 0.068 0.151 0.178 0.316 0.482 0.777
1989 0.098 0.152 0.193 0.243 0.364 0.606
1990 0.112 0.154 0.209 0.263 0.344 0.432
1991 0.089 0.151 0.187 0.224 0.315 0.415
1992 0.067 0.152 0.195 0.250 0.303 0.492
1993 0.037 0.095 0.158 0.263 0.490 0.791
1994 0.032 0.087 0.158 0.249 0.568 0.836
1995 0.037 0.076 0.162 0.318 0.692 0.842
1996 0.041 0.100 0.154 0.349 0.761 0.841
1997 0.040 0.104 0.166 0.298 0.546 0.922
1998 0.047 0.084 0.194 0.299 0.471 0.745
1999 0.030 0.087 0.197 0.341 0.566 0.942

Averages
1955-1992 0.077 0.139 0.196 0.261 0.349 0.512
1993-1999 0.038 0.091 0.170 0.303 0.585 0.846

Decadal Averages of Mean Weights at Age (kg)
Decade Age-1 Age-2 Age-3 Age-4 Age-5 Age6+
1955-59 0.048 0.107 0.184 0.256 0.331 0.462
1960-69 0.061 0.113 0.165 0.223 0.308 0.507
1970-79 0.083 0.162 0.223 0.287 0.376 0.550
1980-89 0.096 0.155 0.206 0.280 0.382 0.522
1990-99 0.053 0.109 0.178 0.285 0.506 0.726  
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2.1.5.3 Natural Mortality 
Silver hake are assumed to have a relatively high natural mortality rate consistent with their 
lifespan.  The assumed natural mortality rate of 0.4 is generally consistent with estimates derived 
from life history parameters (e.g., Hoeing (1983) and Quinn and Deriso (1999)).  Regardless, 
there is probably age-specific, geographic, and temporal variation in the natural mortality rate of 
silver hake in the northwest Atlantic. 
 
The maximum age of silver hake in NEFSC surveys has changed dramatically through time 
(Figure 20).  Maximum ages averaged 9.5 years during 1963-1988 and subsequently decreased 
to an average of 5.6 years during 1989-1999 based on spring and fall survey data.  The important 
question raised by this truncation of age structure is, what has happened to the older fish?  One 
possibility is that natural mortality on older ages changed substantially in the late 1980s due to 
environmental changes.  Another possibility is that the availability of older silver hake to the 
NEFSC surveys has changed due to a shift in their spatial distribution.  Another possibility is that 
fishing mortality from directed and non-directed fisheries has been too high to allow the age 
structure to rebuild.  Unfortunately, this important question is unlikely to be answered through 
age-structured modeling because estimation of natural mortality and survey selectivity 
parameters determining capture probabilities at older ages are probably confounded (Thompson 
1994).  As a result, further field investigation will be needed to determine the most likely cause 
of the truncation of age structure. 
 
Silver hake are an important component of the northeast continental shelf food web.  Silver hake 
diet primarily consists of shrimp, small fish, and other hakes (Garrison and Link 2000a,b).  
Smaller silver hake feed intensively on euphausiids.  Silver hake undergo an ontogenetic shift to 
increased piscivory (Garrison and Link 2000b,c).  Fish has been a consistent component of silver 
hake diet through time, although fish consumption by silver hake was relatively lower in the 
1980s.  There has been a shift in diet in recent years from sand lance to herring (Pers. comm. 
Jason Link, NEFSC, unpublished data).  Silver hake exhibit a higher frequency of cannibalism 
than other gadids in the northwest Atlantic, with medium-sized adults (age-2 and age-3) preying 
heavily upon age-0 and age-1 juveniles (Pers. comm., Jason Link, NEFSC and unpublished 
data).  Predation by silver hake on groundfish is also substantial and may be on the order of 100 
kt per year (Overholtz et al. 1999, Overholtz et al. 2000). 
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Figure 20  Maximum Ages of Silver Hake from NEFSC Survey Data 

Figure 20. Maximum ages of silver hake from NEFSC survey data.

Year

1963 1968 1973 1978 1983 1988 1993 1998

A
ge

 (
y)

1

2

3

4

5

6

7

8

9

10

11

12

13

14
Fall Survey
Spring Survey

 
 

2.1.5.4 Length-Weight Relationship 
Length-weight relationships of silver hake for northern, southern, and combined stock areas 
during 1992-1999 were estimated using methods described in Hayes et al. (1995).  For each year, 
the estimated curves for the spring and fall were averaged to predict the mean weight at length at 
the midpoint of the year for determining the number of fish landed at age.  In addition, possible 
changes in condition factor, as indexed by predicted mean weight at 25 cm of length, were 
investigated to see whether there had been declines in weight at length similar to those observed 
in the Scotian Shelf silver hake population (Hunt 1997, Showell and Fanning 1998).  Results 
showed that there has been no apparent decline in silver hake condition factor in either northern 
or southern stock areas during the 1990s (Figure 21).  Thus, the Scotian Shelf silver hake 
population appears to have a different trend in condition factor compared to the population in the 
US EEZ. 
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Figure 21  Silver Hake Condition Factor During NEFSC Surveys by Stock Area, 1992-2000 

(A) Northern area condition factor
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(B) Southern area condition factor

Year

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

M
ea

n 
w

ei
gh

t (
g)

 a
t 2

5 
cm

90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112

Spring Survey
Fall Survey

Figure 21. Silver hake condition factor during NEFSC surveys by stock area, 1992-2000.
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2.1.5.5 Maturity and Fecundity 
Density-dependence in fraction of silver hake mature at age has been suggested for the northern 
and southern stock areas (see Helser and Brodziak 1998, and references therein).  These density-
dependent maturity models were not used in this assessment because of their dependence upon 
absolute estimates of stock sizes from a particular model.  Instead, maturity ogives from the most 
recent assessment reported in Helser and Mayo (1994) were used to characterize population 
percent mature at age.  In particular, percent mature at ages 1 through 6 and older were: 10%, 
75%, 100%, 100%, 100%, and 100%, where the age-1 and age-2 values were the average of 
northern and southern stock values to the nearest 5%.  These values of fraction mature at age 
were used in age-structured population modeling to provide an index of spawning biomass 
through time. 
 

2.1.6 Estimation of Fishing Mortality Rates and Stock Size  

2.1.6.1 Brief History of Assessments 
The first preliminary assessment of silver hake in Subarea 5 (Georges Bank and the Gulf of 
Maine) is given in Gulland (1968) in the form of a series of interpretations of the likely 
sustainability of catches from the early 1960s.  The foundation for the present VPA assessment 
framework was laid down in a series of papers by Anderson (1975a, 1975b, 1977), and a 
description of changes in ageing techniques is provided in (Anderson and Nichy 1975).  Since 
the late 1970s, the assessment has been performed by several individuals in the form of multi-
year updates (Anderson 1977, Anderson and Almeida 1979, Anderson and Almeida 1981, 
Almeida 1987, NEFSC 1990a, NEFSC 1990b). 
 
There are four major events in the evolution of the catch at age data which has formed the basis 
of the assessment of the silver hake stocks: 

1. Pooled age-length keys from USA and USSR ageing based on whole otoliths were used 
to derive the 1955-1972 catch at age. 

2. Thin sectioned otoliths were used for ageing beginning in 1973 and this practice 
continues to present. 

3. Discard estimates were included in the initial catch at age matrix for Division 5Y and 
Subdivision 5Ze silver hake assessments in the 1975 assessments.  Discards primarily 
consisted of age 0 and 1 fish.  Discards were excised from the catch at age data in all 
subsequent assessments. 

4. A change in the assumed stock structure from three stocks to two stocks was 
implemented in the 1987 assessment. 

 
VPAs were tuned using age-aggregated ad hoc techniques prior to 1990.  In 1990 (SAW 11) 
both Laurec-Shepherd and ADAPT tuning methods were attempted.  VPAs for both silver hake 
stocks were accepted with reservation at SAW 11, but the subsequent VPA assessments were 
rejected at SAW 17, due to a high degree of uncertainty and instability in parameter estimates. 
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2.1.6.2 Exploitation Rate Indices 
Indices of relative exploitation rate were computed for northern and southern stock areas based 
on the ratio landings to fall survey biomass index (Figure 22).  The exploitation rate index for the 
northern stock area shows high values for 1963-1975 followed by low values since 1976.  The 
index for the southern stock is higher than for the northern stock throughout the time series.  The 
southern exploitation rate index shows high values during 1963-1977 followed by a period of 
low values during 1978-1993.  Since 1994, the southern exploitation rate index appears to be 
increasing.  Together, the exploitation rate indices suggest that exploitation rates in recent years 
are much lower than during the 1960s and 1970s when foreign distant water fleets intensively 
harvested silver hake. 
 
Age-specific exploitation rate indices were calculated for the combined stock area using NEFSC 
spring and fall survey data.  The age-specific indices were examined to see whether the ratio of 
landings at age to survey numbers at age has changed through time.  Substantial changes in age-
specific exploitation rate indices were apparent (Figure 23).  Some of the changes in the early 
1970s coincide with prohibitions on fishing for silver hake in southern New England waters 
during January-March in 1970-1972 and during April 1973-1974 (Anderson et al. 1980).  The 
age-specific exploitation rate indices were very high for ages 4, 5, and 6+ during the late 1960s 
and early 1970s.  Between 1974 and 1975, there was a reduction in exploitation rate indices for 
the fall survey to low values that have persisted to the present.  For the spring survey, there was a 
gradual reduction in the exploitation rates from 1975 to 1980, after which the indices were low 
and stable.  Thus, the age-specific exploitation rate indices show that exploitation rates were 
higher in the 1960s through early 1970s, especially for older ages, and have remained low since 
around 1980. 
 
Figure 22  Silver Hake Exploitation Rate Indices by Stock Area, 1963-1999 

Figure 22. Silver hake exploitation rate indices by stock area, 1963-1999.
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Figure 23  Age-Specific Exploitation Rate Indices for Combined Area Silver Hake from 

NEFSC Autumn and Spring Surveys 

(A) Autumn survey exploitation rate indices by age
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(B) Spring survey exploitation rate indices by age
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Figure 23. Age-specific exploitation rate indices for combined area 
silver hake from NEFSC autumn and spring surveys.
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2.1.6.3 Total Mortality Rates from Research Surveys 
Estimates of instantaneous total mortality were computed for the combined stock area using 
NEFSC spring and fall numbers-at-age data and Heincke’s method as used in the most recent 
assessment (NEFSC 1994).  Results indicated that total mortality was high during the 1960s and 
that there has been an increasing trend in total mortality since the early 1980s (Table 10).  If 
natural mortality has been constant and equal to 0.4, then the increasing trend in total mortality 
implies that fishing mortality has increased and is currently very high (F>1).  This increase in F 
appears to contradict the trend in exploitation rate indices. 
 
Table 10  Estimates of Average Instantaneous Total Mortality (Z) and Fishing Mortality 

(F) for Combined Area Silver Hake 

Table 9. Estimates of average instantaneous total mortality (Z)
and fishing mortality (F) for combined area silver hake based on NEFSC
survey numbers-at-age data and an assumed natural mortality of 0.4

Spring Survey Fall Survey

Time Period Z F Z F
1964-1967 - - 1.40 1.00
1969-1972 - - 2.03 1.63
1974-1977 1.13 0.73 0.63 0.23
1979-1982 0.83 0.43 0.66 0.26
1984-1987 1.09 0.69 1.11 0.71
1989-1992 1.41 1.01 1.45 1.05
1994-1998 2.87 2.47 1.80 1.40

Estimates for 1964-1972 are based on survey numbers-at-age data computed
with an average of age-length keys for 1973-1975.
Survey Z for the fall is computed as the natural logarithm of the ratio
of the sum from year j-1 to k-1 of age 2+ abundance to the sum from
year j to k of age 3+ abundance
Survey Z for the spring is computed as the natural logarithm of the ratio
of the sum from year j to k of age 3+ abundance to the sum from
year j+1 to k+1 of age 4+ abundance
The estimate of spring survey Z during 1969-1972 was not feasible  
 

2.1.6.4 Sequential Age-Structured Population Analyses 
An age-structured population analysis was conducted to estimate stock size and fishing mortality 
for silver hake in the combined stock area.  This approach contrasts the approach taken in the 
most recent assessment where separate analyses were attempted for northern and southern stock 
areas.  There were six reasons why separate age-structured analyses were not conducted for the 
northern and southern stock areas: 
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• First, catch-at-age data from the stock mixing area of Georges Bank likely contain errors in 
allocation to northern and southern components due to stock mixing and also due to errors in 
reporting catch amount and location, especially during the 1960s when distant water fleets 
intensively harvested silver hake on Georges Bank. 

• Second, the commercial length frequency sampling of the northern stock area has been poor 
in the 1990s and was considered to be inadequate to characterize this component in 
isolation. 

• Third, there has been a south to north shift in distribution of population biomass in recent 
years with the possible implication that silver hake stock components do not have the same 
spatial distribution through time. 

• Fourth, there have been spatial changes in silver hake growth through time (see Helser 1996) 
and these changes in growth are not consistent with two distinct subpopulations separated by 
a boundary across Georges Bank. 

• Fifth, analyses of silver hake growth data from the 1990s show that growth rates in northern 
and southern stock areas are very similar and therefore, silver hake from the two stock areas 
are currently exhibiting similar growth dynamics. 

• Sixth, the most recent age-structured assessment based on two stocks was rejected because 
the models did not fit the data. Thus, it was expected that similar two-stock analyses would 
reproduce this lack of fit and provide no technical improvement over an index-based 
assessment of population status. 

 
The ADAPT tuned-VPA model was applied to conduct age-structured analyses of the combined 
silver hake population using derived input data for catch at age (Table 5), survey numbers at age 
(Table 7 and Table 8), catch weight at age (Table 9), and assumed natural mortality of 0.4.  
There were multiple model formulations that were examined.  Of these, output for two model 
formulations that represent the baseline model with a very poor fit to the data and the best fit 
model were examined in detail at SAW32, whereas key features of other model formulations 
were summarized. 
 
Residual patterns for model predictions of age-specific survey indices were very poor in the 
baseline model.  There was a clear non-random trend in residuals across all age indices that went 
from low to high values.  As a result, the baseline model was not considered to be reliable. 
 
The best fit model was a model with three time periods of constant catchability for the spring and 
fall survey indices.  These time periods were 1963-1974, 1975-1980, and 1981-1999.  These 
periods were chosen based on observed residual patterns, changes in age-specific exploitation 
rate indices in 1974/75 for the fall survey and 1980/81 for the spring survey, possible changes in 
silver hake distribution associated with changes in the position of the shelf/slope front and the 
northern edge of the Gulf Stream (see Drinkwater et al. 2000), as well as reduced landings by the 
foreign fishery.  The residuals for the three-period catchability model appeared satisfactory, 
although some indications of low or high residuals were apparent.  Estimated catchabilities for 
the three-period catchability model showed an increasing trend through time for both spring and 
fall surveys (Figure 24), with the exception of the age-1 index during 1975-1980.  This implied 
that the spatial distribution of the population had changed and was more available to both spring 
and fall surveys since 1980.  Overall, recent outputs of the best fit ADAPT model (Figure 25) 
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appeared to be inconsistent with the long-term trend in exploitation rate indices and for this 
reason, the model was discounted by the Northern Demersal Working Group. 
 
Figure 24  Trends in Silver Hake Survey Catchability at Age for the Best Fit ADAPT 
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Figure 25. Trends in silver hake survey catchability at age for the best fit ADAPT model.
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Figure 25  Estimated Fishing Mortality and Spawning Biomass for Combined Area Silver 

Hake from Best Fit ADAPT Model 

 
 

(A) Fishing mortality for combined area silver hake
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(B) Spawning biomass for combined area silver hake
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Figure 26. Estimated fishing mortality and spawning biomass for
combined area silver hake from best fit ADAPT model.
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2.1.6.5 Biomass Dynamics Population Analyses 
SEE SAW 32 DOCUMENT 
 
 

2.1.7 Biological Reference Points and Harvest Control Rule 

2.1.7.1 Age-Based Biological Reference Points 
Yield and spawning biomass per recruit analyses were conducted for combined silver hake.  
Catch weights at age were the 7-year average of observed catch weights at age.  The growth 
curve for 1993-1998 was used to compute stock weights at age, except for ages 5 and 6 where 
the catch weights were used.  The fraction mature at age and natural mortality rate were the same 
as used in the ADAPT analyses.  Analyses were conducted for two partial recruitment patterns: 
dome-shaped and flat topped selectivity at older ages.  For the dome-shaped analysis, partial 
recruitment values were the 7-year average of most recent values taken from the best fit ADAPT 
model.  For spawning biomass per recruit analyses, the value of 40% of unfished spawning 
potential was chosen as a target based on Clark’s (1993) paper and based on previous values 
used for northern and southern silver hake stocks.  Results show that F40%=0.49 and F0.1= 0.38 
for dome-shaped selectivity while F40%=0.40=M and F0.1=0.34 for flat-topped selection. 
 
 

2.1.7.2 Index-Based Biological Reference Points 

2.1.7.2.1 SAW 32 Status Determinations  
Proxies for determining whether northern and southern silver hake were overfished was put 
forward by a panel that reviewed overfishing definitions for northeast groundfish stocks in 1998 
(NEFMC 1999).  In 1999, the northern stock would be classified as above its biomass target 
while the southern stock would be classified as being below its biomass threshold using the best 
available survey data (Table 11).  As a result, the northern stock would be considered to be 
healthy while the southern stock would be considered to be depleted. 
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Table 11  Amendment 12 Criteria for Determining Whether Northern and Southern Silver 

Hake are Overfished Based on NEFSC Autumn Survey Biomass Indices 

 
Table 10. Amendment 12 criteria for determining whether northern and southern silver 
hake are overfished based on NEFSC autumn survey biomass indices, delta-distribution.

Northern Silver Hake Overfishing Status Evaluation

Year
Autumn 
Index

Autumn 
Index 3-

Year Moving 
Average

3-Year 
Average 

Index Above 
BMSY?

3-Year 
Average 

Index Above 
Biomass 

Threshold?
BMSY 
Proxy

Biomass 
Threshold

1990 15.246 11.369 Yes Yes 6.626 3.313
1991 11.889 13.228 Yes Yes
1992 14.245 13.793 Yes Yes
1993 8.117 11.417 Yes Yes
1994 6.925 9.762 Yes Yes
1995 13.161 9.401 Yes Yes
1996 7.886 9.324 Yes Yes
1997 5.638 8.895 Yes Yes
1998 21.966 11.830 Yes Yes
1999 11.636 13.080 Yes Yes

Southern Silver Hake Overfishing Status Evaluation

Year
Autumn 
Index

Autumn 
Index 3-

Year 
Average

3-Year 
Average 

Index Above 
BMSY?

3-Year 
Average 

Index Above 
Biomass 

Threshold?
BMSY 
Proxy

Biomass 
Threshold

1990 1.645 1.865 Yes Yes 1.785 0.892
1991 0.907 1.557 No Yes
1992 0.978 1.177 No Yes
1993 1.329 1.071 No Yes
1994 0.799 1.035 No Yes
1995 1.641 1.256 No Yes
1996 0.431 0.957 No Yes
1997 0.842 0.971 No Yes
1998 0.620 0.631 No No
1999 0.870 0.777 No No  
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2.1.7.2.2 Whiting Monitoring Committee Updated Status Determinations for Whiting 
The Whiting Monitoring Committee updated stock status determinations relative to the current 
overfishing definitions for both stocks of whiting.  Updated information for these stocks are 
based on information through the autumn 2000 NEFSC trawl survey.  Information for whiting is 
presented below.  For red hake and offshore hake, see Sections 2.2 and 2.3 respectively. 
 
The current overfishing definition for silver hake is as follows: 

Silver hake is overfished when the three-year moving average of the autumn survey weight per 
tow is less than 3.31 kg/tow and 0.78 kg/tow for the northern and southern stocks respectively, 
one half of the BMSY proxy (the average observed from 1973 – 1982).  If an analytical assessment 
(e.g. VPA) for silver hake is available, the three-year moving average will be replaced with the 
terminal year biomass estimate and compared with the mean biomass estimated for 1973 – 1982. 

Overfishing occurs when fishing mortality, derived from the latest three years of survey data, 
exceeds F0.1 (0.41 and 0.39 for the northern and southern stocks of silver hake respectively).  If 
an analytical assessment is available, then the terminal year fishing mortality rate will be 
compared to F0.1. 

If silver hake are overfished, then the Council will take steps necessary to reduce fishing 
mortality below a level determined by a linear reduction of F between Fproxy at the BMSY proxy 
and zero when biomass is at ½ of the BMSY proxy.  If overfishing is occurring, fishing mortality 
will be reduced to F0.1, or lower when biomass is below the BMSY proxy. 
 
Table 12  Current Overfishing Definition Reference Points for Silver Hake 

STOCK THRESHOLDS TARGETS 
Northern Silver Hake F0.1 = (0.41) 

B = ½ BMSY proxy  
    = 3.31 kg/tow 

F below F0.1 

B = 1973-1982 weight per tow  
    = 6.63 kg/tow 

Southern Silver Hake F0.1 = (0.39) 
B = ½ BMSY proxy  
    = 0.78 kg/tow** 

F below F0.1 

B = 1973-1982 weight per tow 
    = 1.56 kg/tow** 

** The biomass target and threshold for the southern stock were recalculated at SAW 32 to be 1.78 kg/tow and 0.89 
kg/tow respectively.  See discussion below. 
 
 
For SAW 32, research survey indices for relative biomass and population numbers at age were 
recomputed for the combined stock area using NEFSC spring and fall survey data.  This was 
done for three reasons: 

1. to improve the precision of the southern area indices; 
2. to ensure that the southern area was consistently sampled through time; and 
3. to correct a minor error in the value of the 1992 autumn biomass index for the southern stock. 
 
First, to improve the precision of the southern area indices, the delta-distribution was used to 
compute southern area abundance indices (stratified mean kg or numbers/tow).  In general, use 
of the delta-distribution gives higher precision than use of the arithmetic mean (see Pennington 
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1986).  In the previous assessment, stratified means were based on the delta-distribution for the 
northern stock and the arithmetic mean for the southern stock.  Second, to ensure that the 
southern area was consistently sampled through time (1963-1999), inshore survey strata were 
excluded from the southern survey index calculations.  This was done because inshore survey 
strata were not sampled until 1972.  As a result, southern silver hake indices from the 1963-1971 
period were not directly comparable to indices from 1973-present because different geographic 
areas were surveyed.  In addition, inshore survey strata were sampled using a different vessel 
(R/V Atlantic Twin) with different survey gear during 1972-1974 compared to the 1975-present 
time period when the R/V Albatross IV and R/V Delaware II were used.  These inconsistencies 
were resolved by excluding inshore survey strata for the southern area in the current assessment.  
It should be noted that inshore survey strata contain a very small proportion of silver hake 
biomass in the southern area (<0.01% in all years).  Third, the 1992 autumn survey biomass 
index was reported as 0.72 in the previous assessment while the correct value, using the 
arithmetic average, was 0.85.  Overall, these improvements altered the survey time series for the 
southern area but did not affect the northern area time series. 
 
The recomputation of the autumn survey indices also altered the values of the overfishing 
definition biomass threshold and target for the southern stock.  According to the overfishing 
definition for the southern stock, the biomass target is computed as one-half of the arithmetic 
average of the NEFSC autumn survey biomass indices (kg/tow) during 1973-1982.  Under this 
definition, the biomass threshold for the southern stock changed from 0.78 kg/tow (based on 
data from the previous assessment, SAW 17) to 0.89 kg/tow (based on data from this 
assessment, SAW 32).  Similarly, the biomass target for the southern stock changed from 1.56 
kg/tow based on data from the previous assessment to 1.78 kg/tow using the current data.  It is 
important to note that the most recent biomass index (currently 1998-2000 three-year average) 
should be compared to the revised biomass threshold (0.89) to be logically consistent.  
Coincidentally, the 1997-1999 three-year average biomass index for overfishing status 
determination in the southern stock was 0.78 kg/tow. 
 
The Whiting Monitoring Committee developed the following tables to update whiting stock 
status through the 2000 autumn trawl survey. 
 
Table 13  Whiting Monitoring Committee Updated Status Determination for the Northern 

Stock of Silver Hake 

Northern Biomass Target = 6.63 kg/tow 
Northern Biomass Threshold = 3.31 kg/tow 

 
YEAR 

Autumn 
Survey Index 

(kg/tow) 

Autumn Index 3-
Year Moving 

Average (kg/tow) 

3-Year Average 
Above Biomass 

Threshold? 

3-Year Average 
Above Biomass 

Target? 

1997 5.64 8.90 YES YES 

1998 21.97 11.83 YES YES 
1999 11.64 13.08 YES YES 
2000 13.79 15.80 YES YES 
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According to the information presented in Table 13, the northern stock of whiting is not 
considered to be in an overfished condition and is, in fact, more than twice the abundance level 
estimated to represent BMSY.  Fishing mortality rates on northern silver hake continue to remain 
unknown. 
 
Table 14  Whiting Monitoring Committee Updated Status Determination for the Southern 

Stock of Silver Hake 

Southern Biomass Target = 1.78 kg/tow* 
Southern Biomass Threshold = 0.89 kg/tow* 

 
YEAR 

Autumn 
Survey Index 

(kg/tow) 

Autumn Index 3-
Year Moving 

Average (kg/tow) 

3-Year Average 
Above Biomass 

Threshold? 

3-Year Average 
Above Biomass 

Target? 

1997 0.84 0.97 YES NO 

1998 0.62 0.63 NO NO 

1999 0.87 0.78 NO NO 

2000 0.72 0.74 NO NO 
*Revised reference points based on recalculations during SAW 32.  These are not the reference 

 points that are currently specified in the southern silver hake overfishing definition. 
 
According to the information presented in Table 14, the southern stock of whiting is currently 
considered to be in an overfished condition regardless of whether or not the reference points are 
changed to reflect SAW 32 recalculations.  Fishing mortality rates on southern silver hake 
continue to remain unknown. 
 
 

2.1.7.3 Biomass-Based Biological Reference Points 
The biomass dynamics models provide estimates of the biomass that would produce maximum 
surplus production, BMSP , the harvest rate that would produce maximum surplus production, 
HMSP , and the amount of maximum surplus production, MSP, for the combined, northern, and 
southern stock areas (Table 15).  As noted in the section on Biomass Dynamics Analyses, the 
Northern Demersal Working Group recommended that the combined silver hake analyses be 
used for management advice given the changes in spatial distribution of the resource and the 
potential misallocation of catches to northern and southern components. 
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Table 15  Estimates of Silver Hake Biological Reference Points for Combined, Northern, 

and Southern Stock Areas from the Northern Demersal Working Groups 
Preferred Bayesian Surplus Production Models 

Table entries are biomass in 1999 (B1999, kt), biomass that would produce maximum surplus production (BMSP, kt), 
maximum surplus production (MSP, kt), exploitation rate to produce maximum surplus production at BMSP (HMSP, 
fraction of stock biomass), and ratio of exploitation rate in 1999 to HMSP (HRatio , fraction of HMSP). Northern and 
southern area values do not sum to combined area values because the input data are not additive and the analytical 
models are nonlinear. 
                                                                                                                                 
 
Stock 
Unit  B1999  BMSP  MSP  HMSP  HRatio 
                                                                                                                                 
Combined 1,180   603   201  0.34  0.04 
    Area 
 
Northern    202   102     45  0.44  0.05 
    Area           
 
Southern    561   990     17  0.02  1.11 
    Area 
                                                                                                                                 
  
 

2.1.7.4 Harvest Control Rule 
Hypothetical harvest control rules were developed for northern, southern, or combined silver 
hake stock areas using information from the surplus production model.  The target harvest rate 
was proposed to be 60% of the median of the distribution of exploitation rate that would produce 
maximum surplus production for the stock unit.  The limit harvest rate was proposed to be the 
median of the distribution of exploitation rate that would produce maximum surplus production.  
A value of 60% was chosen for the uncertainty reduction in the target harvest rate to account for 
the importance of silver hake within the northeast continental shelf food web as well as to 
account for uncertainties due to misallocation of catch to stock unit and also due to discarding of 
silver hake. 

2.1.8 SAW 32 Conclusions  
The population dynamics of silver hake in the US EEZ have changed through time.  In particular, 
patterns of growth and spatial distribution have changed substantially over the past 40 years.  
Age structure of the silver hake population appears to be truncated at about age-6 in recent years 
whereas historically, silver hake of age 6 and older were much more frequently observed.  Older 
silver hake may be less vulnerable to the fishery and survey in recent years because their spatial 
distribution has changed.  Alternatively, continued high fishing mortality rates may have 
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precluded the rebuilding of age structure following the cessation of the foreign distant water fleet 
fishery.  Survey data indicate that biomass in the northern stock area is high and that 
biomass in the southern stock area is low.  For the combined stock area, biomass is likely 
near carrying capacity and harvest rates appear to be low.   Regardless of uncertainties about 
the status of northern and southern components, the silver hake population constitutes an 
important link in the food web and increases in exploitation rate should be made with due 
caution. 
 

2.1.9 Northern Demersal Working Group Comments 

2.1.9.1 Stock Structure  
In the past, silver hake off the Northeastern USA has been considered to be two stocks (north & 
south components), based on morphometric analysis.  These differences may not be biologically 
important, and evidence was presented that suggested the entire area might be treated as a single 
stock.  Examination of  temperature patterns and trends in silver hake distribution support the 
view that there has been a shift in range from south to north, forced by environmental conditions.  
Stock mixing occurs on Georges Bank, but the amount of mixing is unknown and likely changes 
over time. 
 
The Working Group noted that the stock definition in the Gulf of Maine did not include portions 
of  Division 4X covering the Bay of Fundy and surrounding area.  It appears likely silver hake in 
these areas are more closely associated with the Gulf of Maine rather than the Scotian Shelf 
stock, and that survey data from these strata are excluded from tuning indices for the Scotian 
Shelf silver hake assessment.  The Working Group notes that this is likely a transboundary stock 
in this region, and recommends that information from the western Scotian Shelf be examined in 
conjunction with data from the Gulf of Maine. 

2.1.9.2 Life History 
Natural mortality for this species has been assumed to be 0.4, which is consistent with a 
likelihood profile from several ADAPT VPA analyses.  Concern was raised over whether this 
value was appropriate, and it was noted that existing methods to estimate M should be examined 
to determine whether 0.4 is consistent with the life history of this species.  Variation in M over 
time and ages should also be investigated. 
 
A truncation of older ages and an interpretation of changes in growth was observed from the 
survey data in recent years.  The possibility of the reduction of older age groups being related to 
possible changes in interpretation of otolith readings was discounted, given that routine checks 
and age validation procedures are in place. 

2.1.9.3 The Fishery 
Catches for silver hake were highest in the mid-1960’s when the bulk of the fishery was 
conducted in the southern area by USSR distant water fleets.  Catches peaked at more than 
300,000t in 1963, but have dropped to relatively low levels since the late1970’s.  The very high 
landings reported by the USSR in 1963-66 was noted by the Working Group, and the accuracy of 
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these statistics was debated.  Further information on reporting practices by foreign fleets can be 
investigated to facilitate interpretation of catches during this period. 
 
The Working Group noted that seasonal and spatial coverage of the commercial port sampling 
was generally poor in 1994 and 1995 with respect to characterizing length composition of the 
landings by northern and southern components. 
 
Landings data do not include estimates of discards, although discarding occurs in this fishery.  
Landings therefore represent an underestimate of total catch.  Although very little discarding is 
considered to occur on silver hake directed trips in recent years, discarding of silver hake bycatch 
in other fisheries may be substantial.  The extent to which this occurs should be investigated. 

2.1.9.4 Research Vessel Surveys 
The Working Group noted that 200 fm was the maximum depth fished during the Research 
Vessel surveys and that catches are often high in deep strata on the shelf edge.  This suggests that 
a component of the population may not be sampled by the surveys.  The question of size 
segregation by depth was raised.  If  larger fish move to the deeper water and are not sampled, 
interpretation of the Research Vessel data becomes complicated.  Further investigation of size 
distribution by depth is warranted. 
 
There was some concern expressed over the results of the RV surveys, noting that catch rates 
appear low in some areas where commercial catch rates are known to be high.  A strong 
day/night difference in commercial and survey catch rates was noted, and adjustment for this 
effect should reduce the variability of survey abundance estimates. 
 
Relative F (catch-at-age numbers divided by survey numbers) was calculated to show 
exploitation trends.  From this, highest exploitation was seen in the early part of the series (mid-
1960’s to early 1970’s) for both the spring and fall survey.  An apparent shift in age specific 
exploitation indices for the fall survey and coincident changes in environmental conditions were 
evident between 1975 and 1981, suggesting a possible change in catchability.  However, the 
Working Group noted that catchability of the survey was likely confounded with that of the 
fishery, making interpretation difficult.  The Working Group suggested that a separable VPA. be 
performed to evaluate possible changes in q in the catch-at-age data alone.  These results suggest 
that some abrupt changes in catchability occurred during the earlier time periods.  The Working 
Group also noted that no aging data exists prior to 1973, and that commercial and survey catch at 
age information were derived from imputed age length keys; this was considered a source of 
uncertainty for age structured analyses. 
 
Total mortality (Z) was calculated from the research vessel survey abundance at age estimates 
for spring and fall surveys.  From this analysis, Z appeared to be high during the early part of the 
series (1964-72), somewhat lower from 1973-82, and high again in recent years.  The possibility 
that the high Z in the most recent period might be a cumulative effect related to the removal of 
older age groups was discussed.  The appropriateness of including data based on imputed 
age/length keys prior to 1973 in the analysis was questioned. 
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2.1.10 Population Reconstruction 

2.1.10.1 ADAPT VPA 
A baseline VPA using 1963-99 catch-at-age, spring and fall RV survey indices and constant 
survey catchability was presented.  Results of the analysis showed a clear lack of fit, with strong 
low to high patterns evident in the residuals for all age indices.  A second VPA was presented, 
with the RV surveys treated as three separate indices with break points at 1975 and 1981 (i.e., 
where q appeared to change in the relative F analysis).  While the residual patterns appeared 
somewhat better for this analysis, the Working Group noted that this reconstruction of the 
population showed F to be very high in recent years when catches are at very low levels, and to 
be only moderate in the early period when catches were very high.  A number of different 
ADAPT formulations were suggested by the Working Group: 

• shorten the data series – use catch-at-age from 1967 onward 
• shorten the data series – use data from 1981 onward 
• increase M over time, for older ages in the most recent years 

 
In each of these VPA formulations, the residual pattern persisted, but was less severe than in the 
original analysis.  Further, the Working Group noted that terminal year estimates of N and F 
derived from the VPA were quite variable and sensitive to inclusion or exclusion of pre-1981 
catch and survey data.  VPA results were also inconsistent with observed trends in the survey 
indices used to calibrate the VPA, as indicated by the persistent residual pattern. 
 

2.1.10.2 Bayesian Surplus Production Model 
A surplus production model using a Bayesian approach was presented.  Analyses were conducted 
for the Northern and Southern components both combined and separately, with catchability 
constant and divided into two periods.  The model was run with the two periods to take into 
account the previously noted possible changes in catchability.  However, the two-period  model 
was considered to be over-parameterized, and the abrupt changes in carrying capacity (K) 
estimated by this formulation of the model were not considered credible.  The Working Group 
therefore recommended that the production model analyses be based on a single time period. 
 
Following a detailed explanation of the method, discussion centered on possible adjustments to 
the ranges of input ‘priors’ used in the analysis.  The assumption of a maximum 5% discard level 
was questioned as too low.  The Working Group came to consensus on priors for major model 
parameters, including catch error distribution.  The Working Group examined separate 
production models for the northern and southern stocks and noted considerable differences, 
particularly in the estimation of  r and K.  Taking into account trends in survey biomass 
indices and exploitation ratios, changes in environmental conditions  over time, and mixing 
of northern and southern components, the Working Group considered that a combined 
stock analysis was more appropriate than a split stock analysis. 
 
In conclusion, the Working Group noted that the age-aggregated production model is not subject 
to uncertainty in estimates of catch at age that undermine confidence in the VPA approach for 
silver hake.  The Working Group therefore considers an age-aggregated approach more 
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appropriate for deriving trends in population status, and for deriving reference points for this 
stock. 
 

2.1.10.3 Working Group Recommendation 
It was noted that for analysis of growth, condition and truncation of age groups, males and 
females were grouped.  This approach was questioned given known differences in growth rates 
between the sexes for this species.  The Working Group recommends that in future analyses 
males and females should be examined separately. 
 

2.1.11 SAW 32 Sources of Uncertainty 
• Population structure is a source of uncertainty. 
• Total commercial removals are a source of uncertainty. 
• The cause(s) for the truncation of the age structure of the silver hake population is a source 

of uncertainty. 
 

2.1.12 SAW 32 Research Recommendations  
• Develop survey information that covers the offshore range of population. 
• Conduct surveys of spawning aggregations on the southern flank of Georges Bank. 
• Investigate bathymetric demography of population. 
• Investigate spatial distribution, stock structure, and movements of silver hake within 

Georges Bank, the Gulf of Maine, and the Scotian Shelf in relation to physical 
oceanography. 

• Quantify age-specific fecundity of silver hake. 
 

2.2 RED HAKE STOCK STATUS 
The following information is based on the NEFSC’s update to the Status of the Fishery 
Resources off the Northeastern United States.  The Whiting Monitoring Committee has also 
updated red hake status determinations through the autumn 2000 survey.  Updated information 
about red hake landings is presented in Section 3.1.1 of this report. 
 
The red hake, Urophycis chuss, is distributed from the Gulf of St. Lawrence to North Carolina, 
but is most abundant in Georges Bank and Mid-Atlantic Bight waters.  Red hake migrate in 
response to seasonal changes in water temperature, moving into shallower waters to spawn in 
spring and summer and offshore to winter in deep waters of the Gulf of Maine, and along the 
outer continental shelf and slope south and southwest of Georges Bank.  Spawning occurs from 
May through November, with primary spawning areas located on the southwest part of Georges 
Bank and off southern New England.  Red hake feed primarily on crustaceans, but adults also 
prey upon fish.  Maximum length attained by red hake in U.S. waters is around 50 cm (20 in.).  
Maximum observed age is reported to be 12 years, but few fish survive beyond 8 years of age.  
Two stocks have been identified for management purposes.  The northern red hake stock inhabits 
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Gulf of Maine-Northern Georges Bank waters, while the southern red hake stock inhabits 
Southern Georges Bank and Mid-Atlantic Bight waters.   
 
Following the arrival of distant-water fleets in the early 1960s, total landings from both stocks 
peaked at 113,600 mt in 1966.  Annual landings then declined sharply to only 12,900 mt in 1970, 
increased again to 76,400 mt in 1972, and then declined steadily with increased restrictions on 
distant-water fishing effort.  Prior to implementation of the Magnuson Fisheries Conservation 
and Management Act (MFCMA) in 1977, distant-water fleets accounted for approximately 80-
90% of total landings from both stocks.  Between 1977 and 1986, landings generally declined 
due to restrictions placed on distant water fleets and foreign landings ceased in 1987.  Red hake 
landings averaged only 1,700 mt per year during 1990 – 1999, a decline of over 40% from the 
1980 -1989 average.  Red hake landings in 1999 were well below historic levels. 
 

2.2.1 Northern Red Hake 
The NEFSC autumn bottom trawl survey biomass index has gradually increased since the late 
1970s.  Survey data suggest that most year classes of northern red hake have been of near 
average size since the mid-1980s.  Steady recruitment and low landings have combined to 
maintain stock biomass at relatively high levels.  In 1999, the NEFSC autumn biomass index was 
23% above the MSY level and over two times greater than the minimum biomass threshold, 
indicating that the northern red hake stock was not in an overfished condition.  Further, the most 
recent estimate of fishing mortality was below the overfishing threshold, and it is unlikely that 
overfishing was occurring.  Overall, the northern red hake stock appears to be healthy and yields 
from this stock could be increased. 
 
Table 16  Summary of Northern Red Hake Stock Status through 1999 

Long-Term Potential Catch (MSY) 2,000 mt1 

Biomass Corresponding to MSY2 BMSY = 3.1 kg/tow 

Minimum Biomass Threshold ½ BMSY = 1.6 kg/tow 

Stock Biomass in 19993 3.8 kg/tow (not overfished) 

FMSY
4 0.65 

FTARGET
5 0.39 

Overfishing Definition6 FTHRESHOLD = 0.65 

F1999
7 0.16 (overfishing not occurring) 

Age at 50% maturity 1.4 years, males 
1.8 years, females 

Size at 50% maturity 22 cm (8.7 in.), males 
27 cm (10.6 in.), females 

Assessment Level Index 

Management Multispecies FMP 

M = 0.4    F0.1 = 0.50 
1  Current proxy based on historic landings 
2  Proxy based on median survey biomass index from 1978 to 1996 
3  Three-year moving average based on the NEFSC autumn survey biomass index 
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4  The relative exploitation index (MSY/BMSY ) is the current proxy for FMSY 
5  FTARGET = 0.6  * FMSY = 0.39 
6  FTHRESHOLD = FMSY proxy = 0.65 when the 3-year average of the fall survey biomass 

index is greater than BMSY proxy = 3.1 kg per tow, decreasing linearly to zero at ½ BMSY 
proxy =1.6 kg per tow.  Target F is defined as 60 percent of FMSY proxy = 0.39 when the 
fall survey index is greater than or equal to BMSY proxy, decreasing linearly to zero at ½ 
BMSY proxy. 

7  The most recent exploitation index (F1999) is equal to landings in 1999 (0.6 mt) divided 
by the survey biomass index (3.8 kg/tow). 

 
 

2.2.1.1 Whiting Monitoring Committee Updated Status Determination for Northern Red 
Hake 

The Whiting Monitoring Committee used available information to update the status of northern 
red hake through the 2000 survey.  The current overfishing definition for northern red hake reads 
as follows: 

The northern stock of red hake is overfished when the three-year moving average of stock 
biomass, derived from the autumn survey, is below 1.6 kg/tow.  If an analytical assessment is 
available for northern red hake, then the three-year moving average will be replaced with the 
terminal year biomass estimate and compared with the biomass reference points. 

Overfishing occurs when the ratio between catch and survey biomass exceeds 0.65, the proxy for 
FMSY.  When biomass is less than 3.1 kg/tow (the biomass target), the stock is overfished when 
fishing mortality is above a rate that declines linearly to zero when biomass equals the minimum 
biomass threshold (1.6 kg/tow). 

The overfishing definition control rule specifies risk averse fishing mortality targets, accounting 
for the uncertainty in the estimate of FMSY or its proxy.  If the three-year moving average of 
northern red hake stock biomass (derived from the autumn survey) is greater than or equal to 3.1 
kg/tow, the fishing mortality target is 60% of the value of FMSY, or 0.39.  The fishing mortality 
target decreases linearly to zero when the three-year moving average of northern red hake stock 
biomass (derived from the autumn survey) declines to 1.6 kg/tow, the minimum biomass 
threshold. 
 
 
Table 17  Overfishing Definition Reference Points for the Northern Stock of Red Hake 

 THRESHOLD TARGET 

Maximum Sustainable Yield 2,000 mt  

Fishing Mortality (catch/survey biomass) 0.65 0.39 

Stock Biomass (kg/tow) 1.6 3.1 
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Table 18  Whiting Monitoring Committee Updated Status Determination for the Northern 
Stock of Red Hake 

Northern Biomass Target = 3.1 kg/tow* 
Northern Biomass Threshold = 1.6 kg/tow* 

 
YEAR 

Autumn 
Survey Index 

(kg/tow) 

Autumn Index 3-
Year Moving 

Average (kg/tow) 

3-Year Average 
Above Biomass 

Threshold? 

3-Year Average 
Above Biomass 

Target? 

1997 3.02 3.09 YES NO 

1998 5.07 3.58 YES YES 
1999 3.32 3.80 YES YES 
2000 6.50 4.96 YES YES 
 
According to the information presented in Table 18, the northern stock of red hake is not 
considered to be in an overfished condition and is, in fact, above the abundance level estimated 
to represent BMSY.  The fishing mortality rate on northern red hake was most recently estimated 
to be 0.16, indicating that overfishing is no t occurring. 

2.2.2 Southern Red Hake 
The NEFSC autumn survey biomass index declined sharply during 1963-1967 and fluctuated 
without a definite trend from 1968 to 1982.  Since then, the biomass index has declined, even 
though landings have been much lower than during the late 1960s and early 1970s when the 
index was stable.  Discarding in scallop and otter trawl fisheries is believed to be an important 
source of mortality, but information is limited.  Based on the current overfishing definition, the 
southern red hake stock was not in an overfished condition in 1999, due to increased recruitment. 
 
Table 19  Summary of Southern Red Hake Stock Status through 1999 

Long-Term Potential Catch (MSY) Unknown 

Biomass Corresponding to MSY Unknown 

Minimum Biomass Threshold Undefined 

Stock Biomass in 1999 0.56 kg/tow 

FMSY Unknown 

FTARGET Undefined 

Overfishing Definition1 Average fish weight <0.12 kg and recruitment 
index <4.72 

Average Fish Weight2 0.10 kg 

Recruitment Index3 6.03 recruits per tow 

Age at 50% maturity 1.8 years, males 
1.7 years, females 

Size at 50% maturity 24 cm (9.5 in.), males 
25 cm (9.8 in.), females 

Assessment Level Index 

Management Multispecies FMP 

M = 0.4    F0.1 = 0.50 
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1  Southern red hake is in an overfished condition when the three-year moving average 
weight per individual in the autumn survey falls below the 25th percentile of the average 
weight per individual from the autumn survey time series 1963-1997 (0.12 kg) and when 
the three-year moving average of the abundance of immature fish less than 25 cm falls 
below the median value of the 1963-1997 autumn survey abundance of fish less than 25 
cm (4.72). 

2  Average weight of an individual red hake in the southern stock area during the autumn 
survey, 1997-1999. 

3  Average number of red hake less than 25 cm length per tow in the southern stock area 
during the autumn survey, 1997-1999. 

 
 

2.2.2.1 Whiting Monitoring Committee Updated Status Determination for Southern Red 
Hake 

The Whiting Monitoring Committee used available information to update the status of southern 
red hake through the 2000 survey.  The current overfishing definition for southern red hake reads 
as follows: 

The southern stock of red hake is in an overfished condition when the three-year moving average 
weight per individual in the autumn survey falls below the 25th percentile of the average weight 
per individual from the autumn survey time series 1963-1997 (0.12) AND when the three-year 
moving average of the abundance of immature fish less than 25 cm falls below the median value 
of the 1963-1997 autumn survey abundance of fish less than 25 cm (4.72).* 
 
 
Table 20  Overfishing Definition Reference Points for the Southern Stock of Red Hake 

 THRESHOLD TARGET 

Maximum Sustainable Yield Not estimable  

Fishing Mortality (F) Weight distribution less than 0.12 AND 
recruitment less than 4.72 

Not specified 

Stock Biomass (B) Not specified Not specified 

 
 
*The overfishing definition language for southern red hake is inconsistent with the reference 
points listed in Table 20 and should be modified in the next appropriate Council action to 
reflect that “overfishing is occurring when…,” not “the southern stock of red hake is in an 
overfished condition when…”  Table 20 characterizes the southern red hake overfishing 
definition reference points correctly. 
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Table 21  Whiting Monitoring Committee Updated Status Determination for the Southern 

Stock of Red Hake 

Southern Threshold for Overfishing = 0.12 kg and 4.72 fish 

 
YEAR 

Mean Fish 
Weight 

(kg) 

3-Year 
Average 

Mean Fish 
Weight 

Recruitment 
Index (# of 

fish < 25 cm) 

3-Year Average 
Recruitment 

Index 

3-Year 
Average 

Weight Above 
0.12 kg? 

3-Year Average 
Recruitment 
Above 4.72 

Fish? 

1997 0.15 0.11 1.37 3.36 NO NO 

1998 0.13 0.13 1.82 1.53 YES NO 

1999 0.03 0.10 14.91 6.03 NO YES 

2000 0.18 0.11 0.74 5.82 NO YES 

 
According to the information presented in Table 21, overfishing is not occurring on the southern 
stock of red hake. 
 

2.3 OFFSHORE HAKE STOCK STATUS 
No updated information was available from the NEFSC’s Status of the Fishery Resources off the 
Northeastern United States.  The Whiting Monitoring Committee did, however, update offshore 
hake status determinations through the autumn 2000 survey.  The current overfishing definition 
for offshore hake reads as follows: 

Offshore hake is in an overfished condition when the three year moving average weight per 
individual in the autumn survey falls below the 25th percentile of the average weight per 
individual from the autumn survey time series 1963-1997 (0.236) AND when the three year 
moving average of the abundance of immature fish less than 30 cm falls below the median value 
of the 1963-1997 autumn survey abundance of fish less than 30 cm (0.33). 
 
Table 22  Overfishing Definition Reference Points for Offshore Hake 

 THRESHOLD TARGET 

Maximum Sustainable Yield Not estimable  

Fishing Mortality (F) Weight distribution less than 0.24 AND 
recruitment less than 0.33 

Not specified 

Stock Biomass (B) Not specified Not specified 

 
*The overfishing definition language for offshore hake is inconsistent with the reference 
points listed in Table 22 and should be modified in the next appropriate Council action to 
reflect that “overfishing is occurring when…,” not “offshore hake is in an overfished 
condition when…”  Table 22 characterizes the southern red hake overfishing definition 
reference points correctly. 
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Table 23  Whiting Monitoring Committee Updated Status Determination for Offshore 
Hake 

Offshore Hake Threshold for Overfishing = 0.24 kg and 0.33 fish 

 
YEAR 

Mean Fish 
Weight 

(kg) 

3-Year 
Average 

Mean Fish 
Weight 

Recruitment 
Index (# of 

fish < 30 cm) 

3-Year Average 
Recruitment 

Index 

3-Year 
Average 

Weight Above 
0.24 kg? 

3-Year Average 
Recruitment 
Above 0.33 

Fish? 

1997 0.38 0.31 0.08 0.15 YES NO 

1998 0.14 0.28 0.56 0.22 YES NO 

1999 0.13 0.22 0.13 0.26 NO NO 

2000 0.21 0.16 0.06 0.25 NO NO 

 
According to the information presented in Table 23, overfishing is occurring on offshore hake. 
 
 
 

3.0 FISHERY EVALUATION INFORMATION 
The purpose of this section is to provide updated information about the fisheries in which small 
mesh multispecies are caught.  This information supplements and updates the information 
contained in Amendment 12 to the Multispecies FMP.  In addition, this section includes 
information characterizing the potential impacts of the management measures implemented at 
the beginning of the 2000 fishing year, Year 1 of the whiting management program. 
 
 

3.1 TRENDS IN THE COMMERCIAL FISHERY 
 

3.1.1 General Trends  
The following tables summarize general fishery information and provide updates to some of the 
tables presented in Amendment 12. 
 

3.1.1.1 Total Landings and Revenues 
Table 24 presents total annual silver/offshore hake landings and revenues from 1980 – 2000 
(calendar years) and updates Table E.14 of the Amendment 12 document.  The size of the 
whiting fishery has been relatively consistent over time.  Until recently, whiting landings 
remained somewhat stable, fluctuating between 15,000 – 20,000 mt annually.  Since 1996, 
landings of whiting have decreased.  In 2000, landings were the lowest of the time series at 
12,184.8 mt.  Landings in 2000 were down 13% from 1999 levels and down more than 24% 
from 1980 levels. 
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Revenues from whiting landings have been more variable, highlighting the sensitivity of whiting 
price to market conditions and the volatility of the market.  Since 1990, fishermen have received 
much better prices for whiting.  In fact, despite the 24% decrease in landings of whiting since 
1980, revenues have increased about 87%.  Revenues in 2000 are down similar to landings, as 
compared to 1999 (20% lower than in 1999). 
 
Table 24  Total Silver Hake and Offshore Hake Landings and Revenues, 1980-2000 

 
CALENDAR YEAR SILVER/OFFSHORE HAKE 

LANDINGS (MT) 

SILVER/OFFSHORE HAKE 
REVENUES  

(THOUSAND DOLLARS) 

1980 16,080 6,097.6 

1981 16,270 6,916.5 

1982 16,581.7 7,809.6 

1983 16,821.7 6,804.6 

1984 21,087.2 6,907.6 

1985 20,212.4 8,278.6 

1986 17,985.5 8,225.8 

1987 15,711 11,572.4 

1988 16,124.1 8,612.6 

1989 18,378.5 9,683.3 

1990 19,991.1 11,127.8 

1991 16,578.9 11,234 

1992 16,297.1 10,961.6 

1993 17,410.8 14,081.3 

1994 16,172.8 13,841.4 

1995 14,798.3 14,202.4 

1996 16,265.3 13,645 

1997 15,607.5 15,090.8 

1998 14,872.4 13,264.9 

1999 14,023.9 14,255.8 

2000 12,184.8 11,377.3 
Source: NMFS Dealer Weighout Database 
 
 
 
Table 25 presents total annual red hake landings and revenues from 1980-2000 (calendar years) 
and updates Table E.15 of the Amendment 12 document.  The red hake fishery has remained 
small, landing about 1,000-2,000 mt annually since the mid-1980s.  Landings in 2000 were 
almost identical to those in 1999 and consistent with prior years.  Revenues have fluctuated 
somewhat but have not shown the same level of variability as whiting prices.  Revenues from red 
hake landings, however, appear to have increased over time, suggesting that prices have 
improved since the early 1990s. 
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Table 25  Total Red Hake Landings and Revenues, 1980-2000 

 
CALENDAR YEAR 

 
RED HAKE LANDINGS (MT) 

RED HAKE REVENUES 
(THOUSAND DOLLARS) 

1980 2,540.5 675.8 

1981 2,501.3 885.2 

1982 2,241.9 762.7 

1983 2,169 580.9 

1984 2,278.3 550.5 

1985 1,823.6 539.8 

1986 2,108.5 673.5 

1987 2,007.3 866.6 

1988 1,740.3 618.3 

1989 1,722.4 697 

1990 1,624.2 624.1 

1991 1,667.9 817.4 

1992 2,162.6 1,060.3 

1993 1,692.5 927.8 

1994 1,701.1 935.9 

1995 1,598.1 973.2 

1996 1,095.5 700.7 

1997 1,322 789.1 

1998 1,327 762.8 

1999 1,557.2 920.3 

2000 1,571.5 892 
Source: NMFS Dealer Weighout Database 
 
 

3.1.1.2 Landings and Revenues by State 
Table 26 presents total silver/offshore and red hake landings by state as a percentage of the 
state’s total landings and updates Table E.18 of the Amendment 12 document.  Table E.18 in 
Amendment 12 presents the same information for 1990-1996 and preliminary estimates for 1997, 
which Table 26 updates.  Maryland, Virginia, and North Carolina were not included in Table 26 
because small mesh multispecies landings from those states are insignificant, amounting to less 
than 1% of the state’s total in any given year. 
 
It is important to note that because these landings are summarized from the dealer weighout 
database, they do not include any fish that were transferred at sea for use as bait.  Whiting and 
red hake are popular bait fish, and vessels are allowed to transfer up to 500 pounds per trip.  
Receiving vessels are not licensed dealers, so while these fish appear in the transferring vessels’ 
logbooks, they are not accounted for in the dealer weighout data.  To the extent that these 
transfers are occurring, the landings presented in Table 26 may underestimate total small mesh 
multispecies activity. 



Whiting SAFE Report 2001  Final 11/06/01 68

 
In terms of metric tons of small mesh multispecies, changes in landings can be summarized in 
the following comparison of the average landings from 1997-1999 to landings in 2000: 

• Maine:   –95.8% 
• New Hampshire: +57.9% 
• Massachusetts: +43.6% 
• Connecticut:  +27% 
• Rhode Island:  +2.4% 
• New York:  –60.5% 
• New Jersey:  –42.6% 
 
In addition to pounds landed, the relative importance of small mesh multispecies fisheries for 
some states has changed considerably in recent years.  CT, RI, MA, and NY are the most 
involved in, and CT, RI, and NY are the most dependent on small mesh multispecies fisheries in 
recent years.  Although Massachusetts lands a substantial and increasing amount of small mesh 
multispecies, it generally amounts to less than 3% if the state’s total landings. 
 
New Jersey’s small mesh multispecies fishery has almost disappeared.  According to 
Amendment 12, small mesh multispecies landings in New Jersey in 1990 were 4,245 metric tons, 
almost 16% of the state’s total landings.  In 2000, small mesh multispecies landings totaled 452.8 
metric tons, less than 1% of the state’s total landings.  Landings of small mesh multispecies in 
New Jersey have decreased 89% since 1990. 
 
The most significant changes in the relative importance of small mesh multispecies fisheries can 
be seen in CT and NY.  According to Amendment 12, small mesh multispecies landings 
represented less than 6% of Connecticut’s total landings in 1990.  Small mesh multispecies 
landings in CT have increased considerably and now represent more than 35% of total landings 
in the state.  Small mesh multispecies landings in NY represented more than 20% of the state’s 
total landings in the mid-1990s.  They have decreased significantly and now represent 12% of 
the total landings in NY.  The decrease in NY from FY 1999 to FY 2000 is substantial (more 
than 50%).  At least some of this shift may be attributed to changes in landing ports for some 
large whiting vessels from Montauk (Montauk Inlet filled with sediment and became difficult 
and dangerous for larger vessels to navigate).  Some may also reflect the impact of Amendment 
12 trip limits (see Section 3.1.2.3 for more discussion of the potential impacts of the trip limits). 
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Table 26  Silver/Offshore Hake and Red Hake Landings by State as a Percentage of Total 

State Landings, 1997-2000 

 
 

STATE 

 
 

YEAR 
 

SILVER 
HAKE 

LANDINGS 
(MT) 

 
RED HAKE 
LANDINGS 

(MT) 

 
TOTAL 

LANDINGS 
(MT) 

SILVER 
HAKE % 

OF 
TOTAL 

RED 
HAKE % 

OF 
TOTAL 

1997 564.4 0 120,388 0.47% 0 

1998 73.6 0.2 93,642.8 0.08% 0 

1999 64.4 0 113,322.9 0.06% 0 

 
 

MAINE 

2000 9.8 0 116,767.5 0.008% 0 

       
1997 1,292.8 312.7 92,223.5 1.4% 0.34% 

1998 1,191.6 143.4 102,669.7 1.16% 0.14% 

1999 1,928.6 184.3 78,619.8 2.45% 0.24% 

 
 

MASSACHUSETTS 

2000 2,239.6 179.6 75,441.6 2.97% 0.24% 

       
1997 148.6 0 4,542.8 3.27% 0 

1998 49.0 0 4,283.5 1.14% 0 

1999 110.6 0.6 4,765.6 2.32% 0.01% 

 
 

NEW HAMPSHIRE 

2000 162.5 0 7,318.8 2.22% 0 

       
1997 1,888.8 174.8 8,062.3 23.43% 2.17% 

1998 1,761.6 119.8 7,409.0 23.78% 1.62% 

1999 2,943.8 164.0 8,034.1 36.64% 2.04% 

 
 

CONNECTICUT 

2000 2,813.1 172.9 8,390.4 33.53% 2.06% 
       

1997 5,271.7 435.5 61,820.3 8.53% 0.7% 

1998 4,675.7 553.8 58,320 8.02% 0.95% 

1999 4,388.1 652.5 54,236.9 8.09% 1.2% 

 
 

RHODE ISLAND 

2000 4,770.0 683.6 51,645.6 9.24% 1.32% 
       

1997 5,440.4 286 26,379 20.62% 1.08% 

1998 6,413.5 393.6 24,821.5 25.84% 1.59% 

1999 4,250.8 439.9 21,520.8 19.75% 2.04% 

 
 

NEW YORK 

2000 1,888.1 380.9 18,129.4 10.42% 2.1% 
       

1997 997.2 106.5 77,605.4 1.29% 0.14% 

1998 701.1 111.5 87,427.1 0.8% 0.13% 

1999 335.7 112.5 75,381.8 0.45% 0.15% 

 
 

NEW JERSEY 

2000 299.0 153.8 77,076.9 0.39% 0.2% 

Source: NMFS Dealer Weighout Database 
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Table 27 presents total silver/offshore and red hake revenues by state as a percentage of the 
state’s total revenues and updates Table E.19 of the Amendment 12 document.  Table E.19 in 
Amendment 12 presents the same information for 1990-1996 and preliminary estimates for 1997, 
which Table 27 updates.  Maryland, Virginia, and North Carolina were not included in Table 27 
because small mesh multispecies revenues from those states are insignificant, amounting to less 
than 1% of the state’s total in any given year. 
 
 
In terms of thousands of dollars of small mesh multispecies, changes in revenues can be 
summarized in the following comparison of the average revenues from 1997-1999 to revenues 
from small mesh multispecies in 2000: 

• Maine:   –90.3% 
• New Hampshire: +49.4% 
• Massachusetts: +24.8% 
• Connecticut:  +30.7% 
• Rhode Island:  –4% 
• New York:  –56% 
• New Jersey:  –38.4% 
 
 
Overall, small mesh multispecies revenues do not represent as significant a proportion of any 
state’s revenues as landings do.  In CT, although landings of small mesh multispecies are more 
than 1/3 of the state’s total landings, revenues from small mesh multispecies are about 9% of the 
state’s total fisheries revenues.  CT is the most dependent state on small mesh multispecies, 
followed by Rhode Island and New York. 
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Table 27  Silver/Offshore Hake and Red Hake Revenues (Thousands of Dollars) by State as 

a Percentage of Total State Revenues, 1997-2000 

 
STATE 

 
YEAR 

 

SILVER 
HAKE 

REVENUES* 

 
RED HAKE 

REVENUES* 

 
TOTAL 

REVENUES* 

SILVER 
HAKE % 

OF 
TOTAL 

RED 
HAKE 
% OF 

TOTAL 
1997 319.3 0.0 274,790 0.12% 0 

1998 47.7 0.1 277,449.8 0.02% 0 

1999 49.8 0.0 323,786.8 0.02% 0 

 
 

MAINE 

2000 13.4 0.0 348,056 0.004% 0 

       
1997 1,141.7 145.1 225,036.6 0.51% 0.06% 

1998 1,327.3 93.1 205,721.5 0.65% 0.05% 

1999 2,624.3 134.1 260,245 1.01% 0.05% 

 
 

MASSACHUSETTS 

2000 2,175.4 98.2 290,909.7 0.75% 0.03% 

       
1997 112.8 0 12,576.6 0.9% 0 

1998 41.2 0 11,186.3 0.37% 0 

1999 107.6 0.1 12,537.9 0.86% 0.001% 

 
 

NEW HAMPSHIRE 

2000 130.3 0 13,950.6 0.93% 0 

       
1997 1,740 96.2 33,082 5.26% 0.29% 

1998 1,448.6 68 34,359.4 4.22% 0.20% 

1999 3,119.1 81.3 38,090.4 8.19% 0.21% 

 
 

CONNECTICUT 

2000 2,754.7 101 31,227.1 8.82% 0.32% 
       

1997 4,515.8 234.8 78,330.9 5.77% 0.3% 

1998 3,492.7 219.3 71,958.7 4.85% 0.31% 

1999 3,485.5 284.1 79,221.9 4.4% 0.36% 

 
 

RHODE ISLAND 

2000 3,644.2 268.5 72,544.2 5.02% 0.37% 
       

1997 6,345.1 233.4 89,679 7.08% 0.26% 

1998 6,273.3 299.2 84,283.4 7.44% 0.36% 

1999 4,563 338.9 76,801.2 5.94% 0.44% 

 
 

NEW YORK 

2000 2,343.4 307 59,535.2 3.94% 0.52% 
       

1997 912.7 76.4 100,066.9 0.91% 0.08% 

1998 630.3 80.7 97,235.1 0.65% 0.08% 

1999 305.2 80.5 97,864.6 0.31% 0.08% 

 
 

NEW JERSEY 

2000 311.2 116.9 107,162.5 0.29% 0.11% 

Source: NMFS Dealer Weighout Database 
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3.1.1.3 Landings and Revenues by Port 
Table 28 provides information on whiting landings by port for ports where the vast majority of 
small mesh multispecies are landed and updates information presented in Tables E.21 and E.22 
of Amendment 12.  The ports listed in Table 28 accounted for more than 98% of total whiting 
landings in any given year.  In 2000, the top five ports for whiting landings were Point Judith, 
RI; Stonington, CT; New London, CT; Gloucester, MA; and Montauk, NY.  Point Judith was the 
port with the most whiting landings in every year since 1997.  Some of the shift in landings from 
NY to CT are reflected in the changes in rank of ports like Stonington, CT and Greenport, NY.  
Even though Montauk remained in the top five for 2000, landings have decreased significantly.  
In 2000, landings in New Bedford increased significantly, possibly due to vessels shifting from 
southern ports to take advantage of New Bedford’s proximity to offshore whiting grounds in 
light of the Amendment 12 trip limits. 
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Table 28  Silver/Offshore Hake Landings and Revenues for the Top Whiting Ports Based on Quantity Landed, 1997-2000 

*LAND represents silver/offshore hake landings in metric tons. 
**REVS represents silver/offshore hake revenues in thousands of dollars. 

1997 1998 1999 2000 PORT 
RANK LAND* REVS** RANK LAND* REVS** RANK LAND* REVS** RANK LAND* REVS** 

Point Judith, RI 1 4,936.8 4,265.3 1 4,420.8 3,356.4 1 4,177.7 3,349.8 1 4,298.1 3,300.1 

Stonington, CT 14 92.3 89.8 12 169.5 124.5 6 1,167.0 1,197.7 2 1,510.6 1,552.7 

New London, CT 2 1,796.5 1,650.2 5 1,592.1 1,324.1 2 1,776.7 1,921.3 3 1,302.5 1,202.0 

Gloucester, MA 6 805.2 743.4 6 838.8 886.9 7 1,008.8 1,191.4 4 1,082.1 1,212.6 

Montauk, NY 5 1,654.6 2,117.4 4 1,702.5 1,894.9 4 1,265.7 1,617.8 5 972.9 1,239.9 

Provincetown, MA 9 423.5 337 8 302.7 400.8 8 758.9 1,297.1 6 633.3 518.1 

Hampton Bays, NY 4 1,722 2,125.6 3 2,231.3 2,224.9 5 1,186.4 1,249.2 7 626.7 771.3 

New Bedford, MA 18 9.8 4.4 16 27.8 14.5 13 77.6 54.6 8 452.4 381.0 

Newport, RI 10 333 249.2 9 236.6 127 11 163.1 102.6 9 381.2 290.2 

Pt. Pleasant, NJ 7 627.5 538.2 7 418 335 10 239.4 209.7 10 223.3 229.0 

Greenport, NY 3 1,791.8 1,771.7 2 2,247.3 1,909.2 3 1,507.5 1,382.9 11 163.4 161.0 

Freeport, NY 11 270.9 328.8 10 231.2 243.2 9 279.7 301.2 12 124.8 170.9 

Tiverton, RI 52 0.01 0.01 30 1.5 2.6 30 1.7 0.7 14 74.6 48.4 

Belford, NJ 12 218.5 228.1 11 199.4 243.4 14 68.8 73.1 15 65.4 74.2 

Portsmouth, NH 15 71.6 54.4 19 7.3 5.2 20 15.6 12.2 16 58.0 40.1 

Cape May, NJ 13 144 135.8 13 75 43.1 18 23.6 17.7 21 8.9 6.3 

Portland, ME 8 561.3 317.6 14 68.6 46.5 15 63.2 48.3 22 8.5 12.5 
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3.1.1.4 Landings by Area 
Table 29 presents landings of silver/offshore hake by area from 1982-2000 and updates 
information presented in Table E.16 of Amendment 12.  The northern area consists of the Gulf of 
Maine and northern Georges Bank.  The southern area is south of the Gulf of Maine/Georges 
Bank Regulated Mesh Area line.  Reported landings from the Cultivator Shoal Whiting Fishery 
were separated to illustrate the potential impact of the shortening the season by one month in 
Amendment 12. 
 
Landings by stock area (northern and southern) were prorated in the same manner as that used 
for SAW 32.  The Cultivator Shoals area landings were estimated directly from the VTR records 
without prorating these data to dealer records because a finer scale proration scheme did not 
appear to be consistent with reported landings in the VTR records.  The Cultivator Shoals 
Whiting Fishery is unique in that there are a small number of participating vessels making a 
comparatively small number of trips, which makes it possible to examine individual logbook 
records to assess their validity.  Such an examination indicated that the logbooks were generally 
properly filled out, and that while dealer and VTR records were still likely to differ, the VTR 
records were a better approximation of the magnitude of the Cultivator Shoals fishery than a 
prorated dealer-to-VTR estimate. 
 
It appears that the majority of the reduction in landings during 2000 came from decreased 
activity in the Cultivator Shoal Whiting Fishery, but not from shortening the season by the month 
of October.  Landings from the southern area in 2000 were almost identical to those in 1999, and 
landings from the northern area are just slightly reduced.  It is possible that the 30,000-pound trip 
limit made it economically unattractive for some vessels to participate in the Cultivator Shoal 
Whiting Fishery, thereby resulting in reduced activity and lower landings. 
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Table 29  Total Landings of Silver/Offshore Hake by Area, 1982-2000 

YEAR NORTH 
CULTIVATOR 

(6/15-9/30) 
CULTIVATOR 
(10/1-10/31) SOUTH 

ANNUAL 
TOTAL 

1982 3,490 1,078 88 14,561 19,217 

1983 5,028 272 9 12,140 17,450 

1984 7,523 755 10 13,143 21,432 

1985 7,959 248 90 13,164 21,461 

1986 7,999 503 0 10,123 18,625 

1987 5,556 102 0 10,123 15,781 

1988 4,301 2,152 314 9,195 15,962 

1989 2,201 2,312 134 13,169 17,815 

1990 3,404 2,975 0 13,615 19,994 

1991 2,549 3,483 21 10,093 16,146 

1992 2,306 2,644 351 10,288 15,590 

1993 1,866 2,494 0 12,912 17,272 

1994 4,407 1,242 75 10,334 16,058 

1995 2,308 607 118 11,694 14,727 

1996 1,566 1,623 12 12,999 16,199 

1997 1,240 1,312 39 12,994 15,585 

1998 1,063 1,176 19 12,701 14,959 

1999 1,789 2,252 2 9,970 14,012 

2000 1,567 851 0 9,760 12,178 
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Table 30 presents landings of red hake by area from 1982-2000 and updates information 
presented in Table E.17 of Amendment 12. 
 
Table 30  Total Landings of Red Hake by Area, 1982-2000 

YEAR NORTH 
CULTIVATOR 

(6/15-9/30) 
CULTIVATOR 
(10/1-10/31) SOUTH 

ANNUAL 
TOTAL 

1982 1,196 5 0 825 2,026 

1983 892 3 0 1,057 1,952 

1984 1,051 2 0 1,070 2,123 

1985 990 1 0 712 1,704 

1986 1,457 1 0 644 2,101 

1987 1,010 4 0 943 1,956 

1988 804 44 14 87 949 

1989 667 97 12 927 1,703 

1990 720 105 0 798 1,623 

1991 703 36 5 925 1,668 

1992 832 82 4 1,245 2,163 

1993 706 63 0 924 1,693 

1994 659 54 5 631 1,349 

1995 159 22 1 1,417 1,600 

1996 381 3 2 707 1,093 

1997 287 25 0 994 1,306 

1998 140 57 0 1,129 1,326 

1999 98 66 72 1,321 1,557 

2000 114 37 0 1,418 1,570 

 
 
 

3.1.2 Economic Factors  
Industry representatives on the Whiting Monitoring Committee identified several impacts that 
may have been attributable to the regulatory measures that were implemented during fishing year 
2000, Year 1 of the whiting management program.  Specifically noted were: 

1) greater stability in whiting ex-vessel prices 
2) a reduction in prices received for the king whiting market category (with a corresponding 

increase in landed quantities) and 
3) differential distributive impacts of the trip limits on vessels of different sizes. 

The following subsections provide analysis pursuant to each of these impacts to further 
characterize their nature and potential magnitude. 
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Although much of the summary information provided elsewhere in this SAFE Report is based on 
calendar years, the following assessment of Amendment 12 impacts was conducted on a fishing 
year basis (May 1 – April 30).  The multispecies fishing year was deemed more appropriate since 
it is the only basis from which a complete year of fishing activity under Amendment 12 could be 
compared to prior years.  In addition to the 2000 fishing year (Year 1), data were assembled for 
fishing years 1997 – 1999 to provide a basis for comparison to years prior to the implementation 
of Amendment 12. 
 
Given that only a single complete year is available for analysis, caution should be exercised in 
interpreting any findings as being “caused” by Amendment 12 and concluding that any observed 
changes in fishing year 2000 will persist in subsequent years.  For this reason, the findings 
presented below should be regarded as suggestive of changes that should continue to be 
monitored rather than reflective of long-term changes caused by Amendment 12. 
 

3.1.2.1 Increased Price Stability 
Whiting prices have been known to be relatively volatile with local markets being particularly 
sensitive to changes in supplies.  As Amendment 12 was being developed, there was some 
speculation that trip limits would tend to “even out” supplies which would, in turn, make prices 
relatively more stable. 
 
Changes in market stability may be reflected in several different ways.  For example, with 
increased stability, the calculated standard deviation around mean price is expected to be lower.  
Other examples are a reduction in the range in price and/or a reduction in difference between 
specific percentiles of the distribution of prices.  Average whiting price (including silver and 
offshore hake) across all market categories was computed for all trips landing any amount of 
whiting as reported in the NMFS dealer data. 
 
The average ex-vessel price for whiting was lower in fishing year 2000 ($0.45 per pound) than in 
fishing years 1997 – 1999 (Table 31).  The standard deviation was also lower in 2000 than in the 
two previous years, but only slightly so, and was equivalent to that of 1997.  The range in price 
(difference between the minimum and maximum) for 2000 was considerably less than in prior 
years, but the range can easily be influenced by extreme values and may not be a reliable 
indicator of any systematic change in price stability. 
 
The difference between specified percentiles of the price distribution are likely to be better 
indicators of the spread in ex-vessel prices received.  The differences between the 10th and 90th 
and the 25th and 75th percentiles indicate a narrower price spread in fishing year 2000 as 
compared to 1998 and 1999 but were nearly identical to that of fishing year 1997. 
 
Based on the descriptive statistics reported in Table 31, there is evidence to support the 
observation that average whiting prices during fishing year 2000 were more stable as compared 
to 1999 and 1998.  However, the distribution of whiting prices in 2000 was similar to that of 
fishing year 1997, so the variability in observed prices in 2000 was within the range of past 
experience. 
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Table 31  Summary of Ex-Vessel Whiting Price (Fishing Years 1997-2000) 

Fishing Year 1997 1998 1999 2000 

Number of Observations 12,680 11,989 10,470 10,872 

Mean $0.46 $0.51 $0.55 $0.45 

Standard Deviation 0.25 0.28 0.27 0.25 

10th Percentile $0.20 $0.20 $0.23 $0.18 

25th Percentile $0.29 $0.30 $0.33 $0.27 

Median $0.40 $0.47 $0.50 $0.40 

75th Percentile $0.60 $0.67 $0.73 $0.59 

90th Percentile $0.84 $1.00 $1.00 $0.81 

Range $3.42 $3.00 $3.23 $1.75 

10th-90th Percentile $0.64 $0.80 $0.77 $0.63 

75th-25th Percentile $0.31 $0.37 $0.40 $0.32 

Source: NMFS Dealer Data for species codes 507, 508, 509 
 
 

3.1.2.2 Changes in King Whiting Markets 
King whiting markets were described by industry representatives on the Whiting Monitoring 
Committee as being sensitive to overall supplies with dealers only willing to handle somewhat 
limited quantities.  Consequently, concern was expressed over an observed decline in king 
whiting market price during the 2000 fishing year. 
 
Prices paid to vessels for whiting in the king market category were calculated for all trips or 
occasions where king whiting was reported as being landed in the NMFS dealer data for fishing 
years 1997 – 2000.  As observed, average price received in 2000 was $0.63 per pound as 
compared to average prices ranging from $0.80 to $0.90 from 1997 – 1999 (Table 32).  
However, while prices were lower in 2000, landings were higher, leaving total revenue earned 
from king whiting approximately unchanged since 1998 (Figure 26). 
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Table 32  Descriptive Statistics for Price/Pound for King Whiting (Fishing Years 1997-

2000) 

Fishing Year 1997 1998 1999 2000 

Number of Observations 4,261 3,809 4,449 4,605 

Mean $0.80 $0.84 $0.90 $0.63 

Standard Deviation 0.299 0.268 0.286 0.264 

10th Percentile $0.45 $0.50 $0.50 $0.32 

25th Percentile $0.55 $0.67 $0.70 $0.45 

Median $0.76 $0.82 $0.91 $0.60 

75th Percentile $1.00 $1.00 $1.10 $0.80 

90th Percentile $1.25 $1.20 $1.25 $1.00 

75th-25th Percentile $0.45 $0.33 $0.40 $0.35 

Source: NMFS Dealer Data for species codes 5081, 5091 
 
Figure 26  King Whiting Average Price, Total Whiting Landings, and Total Value for 

Fishing Years 1997-2000 
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3.1.2.3 Differential Impacts 
The WMC identified the issue of differential distributive effects as being an important 
consequence of the Amendment 12 trip limits.  These distributive effects included the general 
effect of the trip limits on different vessel size classes as well as the loss of specific offshore 
areas to larger vessels because the trip limits made these areas economically unattractive.  Based 
on the recommendation of the WMC industry representatives, the size classes were defined as 
follows: 

• small vessels are < 60 feet 
• medium vessels are 60 to 80 feet inclusive 
• large vessels are > 80 feet. 
 
Further investigation of these issues required a combination of VTR data and dealer data.  Dealer 
data were used to assign prices to VTR landings records.  Specifically, monthly average price by 
state and species were calculated and merged with VTR records to provide an estimate of total 
trip value from small mesh multispecies and all other species combined.  Use of the VTR records 
was necessary to examine patterns of fishing effort by areas.  These data represent between 94 
and 91 percent of landings reported in dealer records from 1997 to 1999 and 88% of dealer 
records for fishing year 2000 (Table 33). 
 
 
Table 33  Combined Aggregate Landings for Silver, Red, and Offshore Hake (pounds, 

landed weight) 

Landings 1997 1998 1999 2000 

Dealer 36,569,998 36,155,746 32,558,525 27,934,130 

VTR 34,682,957 32,995,951 29,682,833 24,522,787 

VTR records as a 
Percent of Dealer Data 

94.8% 91.3% 91.2% 87.8% 

 
 
VTR records were also required to assess the impacts on vessels that may work out of ports in 
Connecticut or Delaware.  Dealer data from each of these states only provide summary 
information and do not provide the information necessary at an individual vessel level. 
 
Shares of landings (Figure 27) and revenues (Figure 28) across states were nearly identical 
during fishing years 1997 and 1998.  Several changes in 1999 and the implementation of 
Amendment 12 in 2000 have resulted in some shifts in state landings and revenue shares.  The 
most notable changes are: 

• a decline in shares in New York with a corresponding increase in Connecticut and 
Massachusetts during fishing year 1999 and 

• a decline in Connecticut shares and a corresponding increase in Rhode Island shares in 
fishing year 2000. 
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Industry representatives on the WMC indicated that the shift away from New York during 1999 
was due largely to a dredging project in Montauk that made access too dangerous for some large 
vessels, while the shift away from Connecticut was a response to the Amendment 12 trip limits, 
as vessels found it more advantageous to operate out of Rhode Island or Massachusetts to reduce 
the steaming time (hence operating costs) to fishing grounds. 
 
 
Figure 27  Landings Shares by States (Dealer Data) 
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Figure 28  Revenue Shares by State (Dealer Data) 
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Even though landings (Figure 29) and revenue (Figure 30) shares for large vessels showed a 
reduction in fishing year 2000 as compared to 1999, the shares across vessel size classes were all 
within the range of past experience.  Nevertheless, these shares should continue to be monitored 
to determine whether the shift in fishing year 2000 reflects a longer-term trend.  While landings 
or revenue shares do not appear to have been significantly affected under Amendment 12, other 
potential changes in fishing locations or profitability may not be adequately captured by 
examining aggregate data. 
 
 
Figure 29  Landings Shares for Small (<60 feet), Medium (60-80 feet), and Large (>80 feet) 

Vessels(VTR Data) 
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Figure 30  Revenue Shares for Small (<60 feet), Medium (60-80 feet), and Large (>80 feet) 
Vessels(VTR Data) 

1997
1998

1999
2000

Small

Large

Medium

58.70%

54.30%

47.64%

52.76%

30.75%

39.18%
42.51%

39.02%

10.55%

6.52% 9.85%

8.22%
0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

 
 
 
 
Aggregate landings or revenue shares may remain relatively unchanged even though there may 
be other important underlying changes occurring.  The industry representatives on the Whiting 
Monitoring Committee suggested that the trip limits have placed large vessels at a competitive 
disadvantage as compared to medium sized vessels in terms of where they normally prefer to fish 
and in terms of their profitability. 
 
 
At an industry level, there certainly has been variability in fishing areas, but overall, the general 
pattern of landings by statistical area in fishing years 1997 – 1999 was similar to that of 2000 
(Figure 31).  Note that landings of small mesh multispecies from the statistical areas shown in 
Figure 31 were at least 94% of total small mesh multispecies landings in all fishing years.  To 
further examine potential differences in fishing patterns among vessel size classes, the statistical 
areas were aggregated into four general fishing areas: 
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• Gulf of Maine (GOM, areas 511 – 515) 
• Northern Georges Bank (NGB, areas 521, 522, and 561) 
• Southern Georges Bank (SGB, areas 525, 526, and 562) 
• Southern New England/Mid-Atlantic (SNEMA). 

See Figure 2 in Section 2.1.2 of this SAFE Report for a map of the statistical areas. 
 
 
Figure 31  Area Fished: Statistical Area Ranking in Terms of Combined Silver, Red, and 

Offshore Hake (Fishing Years 1997-2000, VTR Data) 
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The distribution of trips taken by medium-sized vessels was similar in fishing year 2000 to 
previous years, with at least three-quarters of all trips taken within the SNEMA area (Figure 32).  
Consistent with the preponderance of trips taken, the majority of medium-sized vessel landings 
also comes from the SNEMA area (Figure 33).  However, during fishing years 1999 and 2000, 
the proportion of landings coming from the GOM (12-13%) were nearly twice that of fishing 
years 1997 and 1998 (approximately 6%).  The increase in landings coming from the GOM area 
may be attributable to the addition of the raised footrope trawl fishery in upper Cape Cod Bay as 
a seasonal exempted fishery for whiting. 
 
The distribution of trips taken by large vessels (Figure 34) was also dominated by the SNEMA 
area, but the distribution of fishing trips during fishing year 2000 indicates some changes in 
decisions about fishing location as compared to fishing years 1998 and 1999.  The proportion of 
trips taken in SNEMA was reduced with a corresponding increase in the proportional number of 
trips taken in the NGB area.  The proportion of trips taken to the SGB area was similar to that of 
fishing years 1998 and 1999.  Even though a larger proportion of trips was taken in the NGB 
area in fishing year 2000, the proportion of landings from this area did not show a similar 
increase as compared to previous years (Figure 35). 
 
Figure 32  Distribution of Medium-Sized Vessel Trips Among Areas (Fishing Years 1997-

2000, VTR Data) 
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Figure 33  Distribution of Medium-Sized Vessel Landings of Silver, Red, and Offshore 
Hake Among Areas (Fishing Years 1997-2000, VTR Data) 
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Figure 34  Distribution of Large Vessel Trips Among Areas (Fishing Years 1997-2000, VTR 
Data) 
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Figure 35  Distribution of Large Vessel Landings of Silver, Red, and Offshore Hake Among 
Areas (Fishing Years 1997-2000, VTR Data) 
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To examine any potential differential impacts of the trip limits by size class, a relative measure 
of profitability of whiting trips was constructed.  Specifically, “days absent” was used as a proxy 
for operating costs, and total trip revenues were calculated by multiplying monthly average 
prices by state and species by VTR landings and summing the revenues together.  Days absent is 
assumed to be correlated with operating costs because longer trips generally require more cost 
inputs.  Further, as long as technology remains constant, inter-annual changes in days absent on 
fishing trips will reflect changes in trip costs that can be used to compare changes across fishing 
years. 
 
The cost and revenue data were converted to constant 1982 dollars using producer price indices 
for Finished Energy Goods (cost) and Processed Food and Feeds (revenue).  Assuming fixed 
costs remain constant, the directionality and relative magnitude of profitability change can be 
estimated by subtracting the percent change in operating costs from the percent change in total 
trip revenue.  Note that this change will be positive if revenues go up proportionally more than 
costs; if costs go down proportionally more than revenues decline; or if both trip costs decline 
and revenues increase.  By contrast, profit change will be negative if revenues decline 
proportionally more than costs decline; if costs increase proportionally more than revenues 
increase; or if costs increase and revenues decrease. 
 
Compared to fishing years 1997 – 1999, average trip duration for trips targeting small mesh 
multispecies (targeting is defined as 50% or more of total trip weight) was lower in fishing year 
2000 for medium and large vessels, while trip duration for small vessels was approximately the 
same (Table 34).  In constant dollar terms, trip costs were lower in fishing years 1999 and 2000 
as compared to fishing years 1998 and 1999 respectively, with large vessels experiencing the 
largest percent reduction in fishing costs (28.6%) in 2000 as compared to 1999.  Unfortunately, 
large vessels also experienced the largest percent reduction in total trip revenues (41.2%) over 
either small or medium size vessels.  Thus, while fishing costs for large vessels declined, the 
proportional reduction in total trip revenues more than offset cost savings resulting in a net 
reduction in trip profitability of 12.5% for large vessels.  By comparison, cost savings for 
medium-sized vessels were almost exactly offset by revenue declines for a net reduction of 
0.6%.  The net reduction in trip profitability for small vessels was similar in magnitude to that of 
large vessels (12.0%), but the overall changes in cost and revenue were less extreme. 
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Table 34  Relative Change in Average Profit for Trips Targeting Small Mesh Multispecies by Vessel Size Class 

 
 Small Vessels Medium Vessels Large Vessels 

Nominal Dollars 1997 1998 1999 2000 1997 1998 1999 2000 1997 1998 1999 2000 

Mean Operating Cost 
(DA) 

1.11 1.04 1.07 1.09 1.85 2.04 1.80 1.72 3.30 3.55 3.07 2.62 

Mean Small Mesh Value 761.89 609.24 1063.07 735.34 3532.26 3494.82 4316.16 3445.55 10153.79 10973.94 14938.34 8305.84 

Mean Other Value 203.46 173.05 207.73 205.78 1109.74 1394.71 1472.83 1206.87 2574.28 3146.52 2203.8 1935.81 

Mean Total Value 965.35 782.29 1270.8 941.11 4641.99 4889.53 5788.99 4652.42 12728.07 14120.45 17142.14 10241.65 

             

Constant Dollars             

Mean Operating Cost 
(DA) 

1.33 1.38 1.36 1.16 2.21 2.72 2.28 1.82 3.95 4.73 3.89 2.78 

Mean Small Mesh Value 568.57 462.95 810.88 552.47 2636.01 2655.64 3292.27 2588.69 7577.46 8338.86 11394.61 6240.30 

Mean Other Value 151.84 131.50 158.45 154.61 828.16 1059.81 1123.44 906.74 1921.10 2390.97 1681.01 1454.40 

Mean Total Value 720.41 594.45 969.34 707.07 3464.17 3715.45 4415.71 3495.43 9498.56 10729.83 13075.62 7694.70 

             

Change in Cost NA 4.1% -1.7% -15.0%  22.9% -16.1% -20.2%  19.8% -17.7% -28.6% 

Change in Revenue NA -17.5% 63.1% -27.1%  7.3% 18.8% -20.8%  13.0% 21.9% -41.2% 

             

Relative Change in 
Profit 

NA -21.6% 64.7% -12.0%  -15.7% 34.9% -0.6%  -6.8% 39.6% -12.5% 
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On a per trip basis, targeting small mesh multispecies appears to have placed large and small 
vessels at a competitive disadvantage compared to medium-sized vessels.  To offset these losses, 
large vessels (as well as any vessel that may have had a relatively high dependence on small 
mesh multispecies) may have adapted their business plan to seek alternative species or fisheries.  
Relative to fishing years 1997 to 1999, the degree of dependence (in terms of gross income) on 
small mesh multispecies declined during fishing 2000 for all vessel size classes (Table 35).  Note 
that this reduction is reflected in mean dependence as well as the 50th, 75th, and 90th percentile of 
the dependence distribution.  These data indicate that vessels have shifted some of their effort to 
other species.  However, the relative degree or impact on vessels is likely to have depended on 
the relative reliance on small mesh multispecies for total annual income.  To examine these 
effects, change in relative total income were estimated by vessel size class and for vessels that 
relied on small mesh multispecies for 25% or more of gross annual income. 
 
Compared to fishing year 1999, returns above operating costs for vessels that relied on small 
mesh multispecies for less than 25% of total income increased in fishing year 2000 for all vessel 
size classes (Table 36).  These increases were associated with cost savings around 19% with an 
increase in revenue for small (4.2%) and large (2.3%) vessels and a reduction in revenue for 
medium-sized vessels (7.7%) that was more than offset by its reduction in costs (21.4%).  By 
contrast, vessels that had greater dependence on small mesh multispecies did not fare as well.  
Specifically, small and medium vessels experienced only modest increases in net returns (0.9% 
and 4.7%) respectively, while large vessels experienced a net reduction in returns of 29.3%.  
This reduction in returns above operating cost was associated with a combined 10.2% increase in 
operating costs and a 19.1% reduction in total trip income.  Based on these findings, it appears 
that conditions that may have been associated with the Amendment 12 measures tended to have 
disproportionate impacts on vessels that had a high degree of reliance on small mesh 
multispecies in general and large vessels in particular. 
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Table 35  Estimated Gross Revenue Dependence on Small Mesh Multispecies (Percentage of Total Gross Revenues 

Represented by Small Mesh Multispecies) 

 
 Large Vessel Medium Vessel Small Vessel 

 1997 1998 1999 2000 1997 1998 1999 2000 1997 1998 1999 2000 

Number 61 76 65 65 189 188 163 166 424 416 401 389 

Mean 11.4% 13.7% 12.9% 11.1% 13.0% 11.1% 11.1% 8.4% 4.1% 3.4% 4.1% 2.3% 

Std. Dev. 0.22 0.24 0.25 0.23 0.20 0.17 0.19 0.14 0.12 0.12 0.12 0.09 

Median 1.3% 0.7% 1.2% 0.7% 3.6% 4.1% 3.5% 1.8% 0.3% 0.2% 0.2% 0.2% 

75th Percentile 7.3% 15.9% 11.4% 9.0% 17.1% 13.9% 10.8% 10.3% 1.4% 0.1% 2.2% 0.7% 

90th Percentile 43.9% 65.2% 48.9% 45.6% 41.6% 34.2% 35.7% 29.5% 10.0% 6.5% 9.1% 4.6% 
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Table 36  Estimated Change in Annual Vessel Returns Above Operating Costs 

 Small Vessels Medium Vessels Large Vessels 
 1997 1998 1999 2000 1997 1998 1999 2000 1997 1998 1999 2000 
Vessels < 25% 
Dependence 

            

Nominal Dollars             
Number of Vessels 403 403 384 381 156 158 138 147 52 61 55 55 
Mean Operating Cost (DA) 93.15 89.813 91.602 88.856 132.365 127.666 126.465 118.661 172.867 167.415 151.175 146.755 
Mean Total Value 104926.32 95961.5 111035.07 117418.67 294593.11 256740.4 316404.04 296458.14 601760.58 573853.12 601205.14 624324.64 
Constant Dollars             
Mean Operating Cost (DA) 111.69 119.59 116.25 94.43 158.71 169.99 160.49 126.10 207.27 222.92 191.85 155.96 
Mean Total Value 78303.22 72919.07 84694.94 88218.38 219845.60 195091.49 241345.57 222733.39 449075.06 436058.60 458585.16 469064.34 
Change in Cost  7.1% -2.8% -18.8%  7.1% -5.6% -21.4%  7.5% -13.9% -18.7% 
Change in Revenue  -6.9% 16.1% 4.2%  -11.3% 23.7% -7.7%  -2.9% 5.2% 2.3% 
Relative Change in Profit  -13.9% 18.9% 22.9%  -18.4% 29.3% 13.7%  -10.4% 19.1% 21.0% 
             
Vessels >= 25% 
Dependence 

            

Nominal Dollars             
Number of Vessels 21 13 17 8 33 30 25 19 9 15 10 10 
Mean Operating Cost (DA) 86.879 35.99 74.588 60.534 134.821 157.813 135.235 161.899 136.533 116.738 108.782 143.187 
Mean Total Value 81830.32 31930.64 92490.06 64635.47 330635.57 384162.26 366831.37 390813.21 569068.93 412087.91 604797.42 496971.76 
Constant Dollars             
Mean Operating Cost (DA) 104.17 47.92 94.65 64.33 161.66 210.14 171.62 172.05 163.71 155.44 138.05 152.16 
Mean Total Value 61067.40 24263.40 70549.24 48561.59 246742.96 291916.61 279810.35 293623.75 424678.31 313136.71 461325.26 373382.24 
Change in Cost  -54.0% 97.5% -32.0%  30.0% -18.3% 0.3%  -5.0% -11.2% 10.2% 
Change in Revenue  -54.0% 97.5% -32.0%  18.3% -4.1% 4.9%  -26.3% 47.3% -19.1% 
Relative Change in Profit  -6.3% 93.2% 0.9%  -11.7% 14.2% 4.7%  -21.2% 58.5% -29.3% 
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3.1.3 Market Information 

3.1.3.1 Industry Perspective 
Fishing industry representatives on the Whiting Monitoring Committee provided some 
information about their perspective on whiting and red hake market conditions and what impacts 
they feel the whiting management measures have had on domestic and international markets for 
these species. 
 
Fisherman’s Perspective from the Gulf of Maine (submitted by Dave Goethel, Hampton NH) 
To obtain decent average price returns for whiting in our area, you must have been in the fishery 
for several years.  This means you have demonstrated commitment to the fishery and the buyers 
despite the extreme volatility in whiting prices.  Thus, business relationships are developed 
between individual boats or fish cooperatives and buyers.  Fishermen work with buyers to 
deliver the quality and quantity of whiting desired.  Boats that deliver unlimited quantities of fish 
or jump in and out of the fishery seldom realize much income from their product.  Thus, while 
many boats have tried whiting fishing as an alternative to groundfish in the last five years, few 
have lasted because they could not withstand the short term losses associated with setting up a 
market. 
 
There are several changes in New Hampshire that have been observed since implementation of 
the whiting amendment.  First, the price of king whiting has declined from an average of 80 
cents to $1.00 to an average of 40 to 60 cents.  This is because the volume of kings was increased 
substantially to the point where buyers are pointedly asking boats to find smaller fish.  Second, 
boats in the directed fishery have increased mesh size to 2-1/2 inches, which is actually closer to 
2-3/4 inches because small mesh is in millimeters.  This has virtually removed the directed 
fishery boats from the bait market, which helped smooth out trip grosses in the summer months 
(July through September) when whiting prices can be very low.  Third, the limit of five boxes for 
transfers at sea has further limited the ability to sell excess product.  Fourth, because of either the 
inability to retain herring in 2-1/2 inch mesh or the lack of herring for the last two years 
(fishermen themselves don't know why), the scale on herring bait market has totally disappeared.  
Red hake remain virtually un-sellable as food fish in New Hampshire.  However, they are 
finding increasing acceptance as lobster bait.  Bait price is $12.00 a box (net).  To obtain a 
similar net price for red hake, whiting, or herring, the ex-vessel price would have to be above 25 
cents per pound.  The difference in price is what it costs for transportation, handling, wharfage, 
and ice to sell fish for food.  The ability to transfer to unlicensed dealers remains vital for boats 
catching low-priced fish.  Lobster or tuna boats buying several boxes of bait per day won't do the 
paperwork to become dealers, and the price would be too low for the catching boat and too high 
for the buying boat if sold through a wharf.  Thus, the bait market for red hake, herring, and 
whiting cuts down or eliminates the discard of otherwise unmarketable fish. 
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Fisherman’s Perspective from the Mid-Atlantic (submitted by Dan Farnham, Montauk, NY) 
The most obvious effects that the whiting regulations have had in this area can be seen in the 
domestic and Spanish export markets.  Before the trip limits and mesh size restrictions were 
implemented, the price for whiting in the domestic market could be extremely erratic ($0.15 – 
$1.00 per lb.).  The post-regulation average price seems to have increased slightly (~$0.45), but 
the biggest difference is that it is more stable.  We don’t get the big fluctuations or rock bottom 
prices as often as we used to.  I think the main reason for this is the lack of large trips being 
landed that would have normally flooded the market.  The 30,000 - 100,000 lb. trips have been 
eliminated and have allowed for more stable market conditions. 
 
The change in the Spanish export market has been more dramatic.  This market has been mostly 
taken over by Canadian fishermen except for a few US vessels that still participate during the 
summer months when the fish are on Cultivator.  The 30,000 lb. trip limit combined with the 
lower Spanish price makes the longer trip offshore during the rest of the year economically 
infeasible.  Some of these larger export vessels seem to have either redirected their efforts toward 
domestic markets or entered different fisheries (groundfish, monkfish, squid) during certain 
times of the year. 
 
The import of substitute product, especially from Canada, seems to have increased.  As soon as 
the domestic price increases above a certain level (~$0.70), the imports start coming in, weather 
permitting, and the price drops back to a lower level.  This appears to be one of the reasons there 
are no prolonged periods of high prices. 
 
Overall, the effects of the trip limit have been a more stable domestic market with slightly higher 
prices and a sharply decreased export market.  The composition of the fleet and the way they 
think seem to have changed slightly.  Some of the larger vessels may have decreased their effort 
and landings, which has allowed for the mid-sized vessels to more consistently target whiting 
due to the more favorable market conditions.  In other words , these vessels are now targeting 
whiting more frequently than they used to because they no longer have to worry about a 100,000 
lb. trip knocking the price way down, and overall they can expect a slightly higher price than 
they used to. 
 

3.2 TRENDS IN THE RECREATIONAL FISHERY 
Activity in the recreational whiting and red hake fisheries does not appear to have increased in 
recent years and remains at minimal levels.  A description of the historical recreational whiting 
and red hake fisheries can be found in Section E.6.5.6 of Amendment 12.  Table 37 provides 
recent catch data from the Marine Recreational Fisheries Statistics Survey (MRFSS) for “other 
cods and hakes,” of which whiting is one species.  Recreational whiting catches are not 
specifically reported through MRFSS, and “other cods and hakes” includes whiting and other 
species like haddock and white hake.  Table 38 provides recent MRFSS catch data for red hake, 
which is individually estimated through MRFSS.  Generally, recreational catches appear to be 
insignificant in terms of fishing mortality for any of the small mesh multispecies. 
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Table 37  MRFSS Recreational Harvest of “Other Cods and Hakes” 

YEAR NUMBER OF FISH POUNDS OF FISH 

1995 189,075 465,378 

1996 25,304 32,793 

1997 58,632 119,009 

1998 71,527 152,918 

1999 66,315 120,927 

2000 143,334 455,565 
Recreational harvest includes Type A (landings) and Type B1 (released dead or filleted) catch. 
“Other Cods and Hakes” includes silver hake, white hake, haddock, and possibly other species. 
 
 
Table 38  MRFSS Recreational Harvest of Red Hake 

YEAR NUMBER OF FISH POUNDS OF FISH 

1995 174,202 178,764 

1996 54,485 50,831 

1997 340,917 471,555 

1998 115,325 143,698 

1999 118,316 59,063 

2000 96,958 16,054 
Recreational harvest includes Type A (landings) and Type B1 (released dead or filleted) catch. 
 
 

3.3 SOCIAL FACTORS 
New social and demographic information about the communities involved in small mesh 
multispecies fisheries is available and should be utilized to the extent possible to analyze the 
impacts of upcoming Council actions. 

3.3.1 Council Staff Initiatives 
To improve the quantity and quality of social and economic data available for analyses, 
particularly for Amendment 13 to the Multispecies FMP, the New England Fishery Management 
Council staff conducted a comprehensive query of fishery data for multispecies permit holders 
and hosted a series of ten social impact informational meetings throughout the region.  Fishery 
data were gathered for multispecies permit holders from the permit, logbook, and dealer 
databases to generate a comprehensive database that provides fishery information (landings and 
revenues) from the 1994 fishing year to present by species group, multispecies permit category, 
vessel size, gear type, and port. 
 
The Social Impact Informational Meetings were intended to provide an opportunity to 
retrospectively discuss the social impacts of groundfish regulations since Amendment 5 with 
residents of affected fishing communities.  Through this process, qualitative social impact 
information was obtained from more than 300 residents of affected fishing communities.  In 
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addition, a total of 61 comment sheets and four written letters were received from November 1, 
2000 – January 7, 2001. 
 
While this information was gathered primarily for Amendment 13, the overlap between vessels 
and communities dependent on large mesh multispecies and small mesh multispecies makes this 
information equally useful for the analyses of small mesh multispecies fisheries.  The 
multispecies permit holder database that was generated includes information about whiting 
permit holders as well as landings and revenue information for the small mesh multispecies 
group.  Whiting was indirectly discussed at some of the Social Impact Informational Meetings as 
well, and information from the meetings in Point Judith RI and Riverhead NY will be 
particularly useful. 

3.3.2 MARFIN 
Madeleine Hall-Arber et. al. recently completed a report entitled, “Fishing Communities and 
Fishing Dependency in the Northeast Region of the United States” as part of a grant received 
through the Marine Fisheries Initiative (MARFIN).  This MARFIN Report serves to lay the 
groundwork for regional and community data sharing among managers, fishing industry 
participants, and fishing communities.  It complements an economic input-output model (based 
on IMPLAN) currently being updated at Woods Hole Oceanographic Institution.  One unique 
feature of the MARFIN Report is that it attempts to characterize and quantify fishing dependence 
in various coastal communities.  Measuring fishing dependence is complicated and requires 
consideration of fishing history, infrastructure, social institution, gentrification, etc.  Together, 
the MARFIN Report and the IMPLAN I-O model will improve the quality of data used to 
develop economic and social impact assessments for the New England region.  Of particular 
interest for small mesh multispecies fisheries will be the profiles for communities like Point 
Judith RI, Gloucester MA, Provincetown MA, and Portland ME. 
 
The MARFIN Report updates economic, social, and cultural data for fishing communities in 
New England (Maine – Connecticut), but does not include Mid-Atlantic states.  Bonnie McCay 
et. al. recently received funding to conduct similar research for the Mid-Atlantic states.  McCay 
et. al. propose to use demographic, ethnographic, survey, and participatory methods to develop 
community profiles for Mid-Atlantic fishing communities that are comparable in structure and 
scope to those used by Hall-Arber et al.  This, combined with the MARFIN Report for the New 
England states, should provide a baseline database that can be used to assess the impacts of 
changes in the regulatory environment on fisheries and fishing communities now and in the 
future.  Since the MARFIN and McCay et. al. work is intended to represent a starting point for 
the systematic collection of social and community information, the data should be updated 
regularly as more information becomes available. 
 
While a similar report for the Mid-Atlantic states is currently not available, McCay did recently 
complete general updates to port profiles for the Mid-Atlantic region as work funded by the Mid-
Atlantic Council (McCay and Cieri, 2000).  Resources were quite limited, but McCay and Cieri 
utilized NMFS landings data, census information, brief visits to ports and interviews with key 
informants, and other materials where available to characterize fishing ports in the Mid-Atlantic 
region.  This information will serve as the most recent information for these ports until additional 
work is completed.  Of particular interest for small mesh multispecies fisheries will be the 
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profiles for communities like Point Pleasant NJ, Belford NJ, Montauk and Greenport NY, and 
other communities in both NJ and NY. 

3.3.3 Census 2000 
Demographic data from the 2000 U.S. Census is in the process of being released and should be 
available for inclusion in future analyses. 
 
 

3.4 ECOLOGICAL FACTORS 

3.4.1 Habitat 
Amendment 12 and its supplements incorporate, by reference, habitat descriptions, assessments, 
and information contained in the Council’s Omnibus Essential Fish Habitat (EFH) FMP 
Amendment.  Offshore hake EFH information is contained in its entirety in Amendment 12 
because it was incorporated into the multispecies management unit subsequent to the EFH 
amendment.  As new information becomes available, the Council’s EFH Technical Team 
prepares a “Habitat Annual Review Report” (HARR), which serves as the habitat component to 
all annual SAFE Reports.  The intent of the HARR is to provide the Council with all new 
relevant habitat-related information and to assist the Council in meeting the habitat-related 
provisions of the MSFCMA.  The 2000 HARR contains no new information directly related to 
small mesh multispecies, the habitat requirements of small mesh multispecies, the adverse 
impacts of fishing and non-fishing related activities on small mesh multispecies EFH, or any 
adverse impacts on the EFH of other species related to small mesh multispecies fisheries.  
Therefore, the information contained in the Omnibus EFH amendment and Amendment 12 
remains current and should be used to address all habitat-related questions that result from this 
SAFE Report. 

3.4.2 Threatened, Endangered, and Other Protected Species 
Volume I, Section E.7.2.4 of Amendment 12 to the Northeast Multispecies Fishery Management 
Plan (whiting, red hake and offshore hake) described the threatened and endangered species and 
other marine mammals that inhabit the whiting management unit and discussed their potential 
interaction with the fishery, as well as the impacts of the whiting management measures.  Their 
status has been most recently updated in the fifth of the series, U.S. Atlantic and Gulf of Mexico 
Marine Mammal Stock Assessments – 2000  (Waring et.al. 2000).  The report contains updates to 
28 of 60 Atlantic and Gulf of Mexico assessments.  Additionally, information on human 
interactions (fishery and ship strikes) affecting right, humpback, fin and minke whale stocks was 
re-reviewed and updated.  This document constitutes the most recent peer-reviewed information 
on marine mammal fishery-related serious injury and mortality for fisheries managed by the 
NEFMC, including the whiting fishery. 
 
Information on sea turtle status is contained in the 1995 and 1997 status reviews of listed turtles 
prepared jointly by NMFS and the U.S. Fish and Wildlife Service (NMFS and USFWS 1995).  In 
June, 2001, NMFS issued a Biological Opinion (Opinion) for the Northeast Multispecies, FMP 
which has provided more current information.  According to the Opinion, the best available 
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information indicates there have been no observed takes of sea turtles in the multispecies 
(whiting) fishery, although the potential for interactions exists. 
 
These updated resources do not indicate any new or significant interactions between the whiting 
fishery and any threatened, endangered or other species of marine mammals, although the risk of 
entanglement does exist, particularly in the case of sea turtles. 
 
 

4.0 FISHERY MANAGEMENT MEASURES AND RECOMMENDATIONS 
FOR FUTURE ACTION 

4.1 WHITING MANAGEMENT PLAN SUMMARY 
The whiting management program was implemented through Amendment 12 on April 28, 2000.  
Regulations, therefore, have been effective for one complete fishing year plus about five months.  
Since Amendment 12 was submitted, two whiting frameworks have also been implemented.  
Framework 32 was implemented to modify the whiting mesh size/possession limit enrollment 
program as well as specifications for net strengtheners in small mesh multispecies fisheries.  
Framework 35 established an exempted whiting raised footrope trawl fishery in upper Cape Cod 
Bay.  The current whiting management measures are summarized below. 

4.1.1 Summary of Current Management Measures 

4.1.1.1 Codend Specification 
In terms of management measures for small mesh multispecies, minimum mesh size is measured 
by the inside stretch of the net.  Nets can consist of either square or diamond mesh.  For a vessel 
less than or equal to 60 feet in length overall, the minimum mesh to retain small mesh 
multispecies must be applied to a minimum of the first 50 meshes (100 bars in the case of square 
mesh) from the terminus of the net.  For a vessel greater than 60 feet in length overall, the 
minimum mesh to retain small mesh multispecies must be applied to a minimum of the first 100 
meshes (200 bars in the case of square mesh) from the terminus of the net.  This specification 
does not apply to vessels that fish with mesh smaller than 2.5- inches and are subject to other 
codend specifications for other small mesh fisheries (loligo squid, for example). 

4.1.1.2 Cultivator Shoal Whiting Fishery 
The Cultivator Shoal Whiting Fishery season begins on June 15 and end on September 30 of 
each year. 
 
While enrolled in the Cultivator Shoal Whiting Fishery, a vessel is allowed to fish for small 
mesh multispecies in other designated small mesh areas provided that it complies with the 
Cultivator Shoal Whiting Fishery regulations (minimum 3-inch mesh and 30,000 pound 
whiting/offshore hake possession limit), no matter where it fishes. 
 
There is a 30,000 pound whiting/offshore hake possession limit for vessels fishing in the 
Cultivator Shoal Whiting Fishery (in addition to the 3- inch minimum mesh requirement). 
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4.1.1.3 Management Measures for Areas Other than the Cultivator 
To retain small mesh multispecies, vessels have the option to choose from the following mesh 
size/possession limit categories:  

A. Vessels electing to use mesh smaller than 2.5- inches are allowed to possess/land 
combined whiting and offshore hake up to 3,500 pounds. 

B. Vessels electing to use a minimum 2.5- inch mesh are allowed to possess/land combined 
whiting and offshore hake up to 7,500 pounds.   

C. Vessels electing to use a minimum 3- inch mesh are allowed to possess/land combined 
whiting and offshore hake up to 30,000 pounds. 

A vessel’s whiting/offshore hake possession limit is determined by the smallest codend mesh the 
vessel has on board (either stowed or available for fishing) OR the smallest mesh on board not 
incorporated into the body of a fully-constructed net, whichever is smaller. 

4.1.1.4 Transfer of Small Mesh Multispecies at Sea 
A vessel is allowed to transfer up to 500 pounds of combined small mesh multispecies (whiting, 
red hake, and offshore hake) at sea per trip provided that it obtains a letter of authorization from 
the Regional Administrator to do so.  The transferring vessel is required to possess a permit to 
fish for small mesh multispecies, and the receiving vessel is required to possess a written receipt 
for any small mesh multispecies purchased at sea.  500 pounds is deducted from a transferring 
vessel’s whiting/offshore hake possession limit on every trip regardless of whether or not the 
transfer at sea occurs.  This deduction is noted on a transferring vessel’s letter of authorization 
from the Regional Administrator. 
 
This transfer provision is not intended to impact joint venture processing (JVP) or domestic 
processing operations occurring in other fisheries throughout the region. 

4.1.1.5 Net Strengthener (Outside Bag) 
A vessel that chooses to fish for small mesh multispecies with a mesh size of 3-inches or more 
may not use a net strengthener. 
 
A vessel that chooses to fish for small mesh multispecies with a mesh size less than 2.5- inches 
may use a net strengthener, provided the vessel complies with the net strengthener provisions 
specified in other small mesh fisheries (loligo squid, for example). 
 
A vessel that chooses to fish for small mesh multispecies with a mesh size of 2.5-inches may use 
a net strengthener, provided that it complies with the following specifications: 

• The mesh of the outside bag must be at least six inches; 
• The circumference of the inside bag must be equal to or smaller than the circumference of the 

outside bag; 
• The inner bag shall not be more than 2 feet longer than the outside bag; 
• The configurations of both the inside and outside bags must be the same (i.e. both must be 

either square or diamond). 
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4.1.1.6 Year 4 Default Measure  
The default measure (to be applied on a stock-specific basis and implemented as necessary) if the 
plan is not meeting its objectives, as determined in the third year review by the Whiting 
Monitoring Committee, is as follows: 

The default measure establishes a Regulated Mesh Area with a 3- inch minimum mesh 
requirement for all fishing activities.  Vessels participating in any fishery in the Regulated Mesh 
Area may not use less than the minimum 3- inch mesh unless they are fishing in an approved, 
exempted small mesh fishery.  An example of an exempted small mesh fishery may be a loligo 
squid or herring fishery occurring in a particular area during a specified time of year.  “Exempted 
fisheries” are defined through individuals or groups proposing the exemption by gear, time, area, 
and species. 
 
The National Marine Fisheries Service will approve small mesh fisheries that may be exempt 
from the 3-inch minimum mesh requirement based on a determination that the rate of small mesh 
multispecies catch (combined whiting, offshore hake, and red hake) in these fisheries is less than 
10% of the total catch.  NMFS is expected to utilize the same process and criteria it currently 
uses to specify groundfish exempted fisheries, with the only exception being the allowable level 
of anticipated small mesh multispecies incidental catch for an exempted fishery (10% instead of 
5%).  However, exempted small mesh fisheries will still be required to meet the small mesh 
exemption criteria for regulated species bycatch (less than 5%).  The northern shrimp fishery in 
the Gulf of Maine will be defined as an exempted small mesh fishery if the default measures are 
implemented in the northern area. 
 
Vessels that use a minimum 3-inch mesh while fishing in the Regulated Mesh Area will be 
allowed to possess/land combined whiting and offshore hake up to 10,000 pounds. 
The default measure will remain in place until the targets for the whiting stock in question are 
achieved. 

4.1.2 Scup Gear Restricted Areas 
The implementation of the Gear Restricted Areas in the Mid-Atlantic region have affected 
fishing for whiting and other small mesh multispecies. 
 
Gear Restricted Areas (GRAs) were established in 2000 and 2001 in the Mid-Atlantic Bight to 
reduce scup discard mortality in small mesh fisheries.  The GRAs prohibit trawl vessels from 
fishing for or possessing certain non-exempt species (loligo squid, black sea bass, and silver hake 
(whiting)) when fishing with mesh smaller than that required to fish for scup (currently 4.5 
inches diamond mesh).  The Northern GRA is effective from Nov. 1 - Dec. 31, and the Southern 
GRA is effective from Jan. 1 - March 15. 
 
GRAs were first implemented in November 2000.  Vessels may fish for non-exempt species 
(including whiting) in the GRAs, but they must deploy nets that comply with the scup 
regulations. 
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Figure 36  Scup Gear Restricted Areas in Mid-Atlantic Region 

 

4.1.3 Status of Year 4 Default Measure  
The Proposed Rule to delay implementation of the Year 4 default measure to May 1, 2003 was 
published in the Federal Register on September 17, 2001. 
 
In the Proposed Rule, NMFS concludes that delaying the implementation date for an additional 
year is in conformance with the original intent of Amendment 12.  As specified in Amendment 
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12, the delay is necessary to provide at least two full years of data on the fishery under the 
current regulations so that the Whiting Monitoring Committee can fully assess the effectiveness 
of the current measures and recommend alternative default measures if appropriate. 
 
Comments on the Proposed Rule were due to NMFS on or before October 17, 2001.  The 
Whiting Monitoring Committee is developing its recommendations in this SAFE Report based 
on the assumption that the default measure will be delayed until May 1, 2003. 
 
 

4.2 WHITING MONITORING COMMITTEE RECOMMENDATIONS 

4.2.1 SAW 32 Issues 
The subsections below describe some important outstanding issues related to the work completed 
for SAW 32, which the Whiting Monitoring Committee believes are very important to consider 
in the context of future management actions for small mesh multispecies. 

4.2.1.1 Two Stocks/One Stock 
Whiting is currently managed under a two-stock theory.  There are, however, a number of 
uncertainties associated with a two-stock approach. 
 
Under the two-stock approach, the northern stock area is geographically defined as the Gulf of 
Maine and the northern portion of Georges Bank.  The southern stock area is geographically 
defined as the southern portion of Georges Bank, southern New England, and the Mid-Atlantic 
Bight.  The most recent stock assessment (SAW 32) indicates that the northern stock has an 
increasing biomass and is not overfished while the southern stock has a decreasing biomass and 
is overfished.  If the two-stock approach is correct, there must be an explanation as to why the 
southern stock is nearing depletion and why the northern stock is increasing. 
 
One possible hypothesis is that recruitment overfishing is occurring in the southern area but not 
in the northern area.  The autumn NMFS survey shows that the total whiting biomass in the late 
1960s and early 1970s was split about evenly between the two areas.  Since that time, the trend 
of increasing biomass in the northern area and decreasing biomass in the southern area has been 
both obvious and continuous (Figure 5B).  Harvest rates, however, appear to have remained 
relatively constant with low exploitation rate indices in both areas for the past 20 years.  
Although the annual landings attributed to the southern area were higher than those attributed to 
the northern area, landings alone do not seem to explain the declines in abundance.  It is possible 
that undocumented, high levels of whiting discards in small mesh fisheries in the southern area 
over a 20 year period could explain the dichotomy.  This would, however, be true only if there 
were no small mesh fisheries operating in the northern area in the mid-to- late 1970s and 
throughout the 1980s or that the small mesh fisheries that did exist did not have the high whiting 
discard levels of the southern area.  A preliminary examination of sea sampling data collected 
during 1989 – 1999 suggests that higher discard rates (ratio of discard to landed weight of 
whiting) may occur in southern area small mesh fisheries.  However, the total catch implied by 
these rates would be much lower than historic average yields in the southern area and would not 
appear sufficiently large to explain the dichotomy.  Similarly, a recent scup fishery bycatch 
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analysis conducted by Rutgers University also would suggest that the magnitude of whiting 
discards would not be adequate to explain the declines in the southern stock biomass.  Although 
discards undoubtedly continue to be a problem, the Monitoring Committee could not conclude 
that discards were a primary cause of southern whiting depletion in comparison to other possible 
causes. 
 
Another hypothesis is that changing environmental conditions could have affected the southern 
stock.  The 1960s was a relatively cool period, as indexed during the NEFSC bottom trawl 
surveys, with higher water temperatures since that time.  Since whiting is a cool-water species 
with the southern end of its range extending only to South Carolina, temperature changes may 
have affected natural mortality rates or distribution.  Elevated natural mortality rates or a 
redistribution of part of the population to deeper offshore waters (outside of NEFSC survey area) 
could explain the real or apparent declines in the southern stock biomass. 
 
A one-stock approach more easily explains the existing data.  Combined stock indices from the 
autumn NEFSC trawl surveys indicate an increasing biomass since the end of the heavy foreign 
fishing exploitation in the mid 1970s to the current time.  Given the low exploitation rate indices 
over the past 20 or so years, an increase in overall biomass would be expected. 
 
Data from the NEFSC trawl surveys also show a higher density of whiting in the Gulf of Maine 
than anywhere else, suggesting that the Gulf of Maine is a preferred habitat for silver hake.  As a 
matter of fact, whiting densities appear to decrease with increasing water temperature.  Densities 
are the lowest during all years in the Mid-Atlantic Bight, highest in the Gulf of Maine, and 
intermediate in Southern New England and on Georges Bank.  Under a one-stock approach, a 
shift in population distributions from the southern areas to the cooler northern areas would be 
expected during a period of increasing water temperatures. 
 
There have also been spatial changes in silver hake growth over time, but these changes in 
growth are not consistent with two distinct sub-populations separated by a boundary across 
Georges Bank.  Analysis of whiting growth data from the 1990s show that growth rates from the 
northern and southern areas are very similar.  These data would be more consistent with a single-
stock approach. 
 
The Whiting Monitoring Committee also expressed some concern relative to the difference 
between the biological definition of the northern stock area and the management definition of the 
northern stock area.  Biologically, the northern stock area is defined as the Gulf of Maine and the 
northern part of Georges Bank, whereas the definition of the northern stock area for management 
purposes is east of 70o W longitude (and therefore includes southern Georges Bank and part of 
the southern New England area).  Under a one stock management approach, the combined stock 
area biomass is near carrying capacity and the concern over conflicting area definitions would 
cease to exist. 



Whiting SAFE Report 2001  Final 11/06/01 106

 

4.2.1.2 Growth Rates and Truncation of Age Structure  
NEFSC spring and fall surveys during the 1970s captured whiting up to 12 years of age, which 
showed a typical von Bertalanffy growth curve with sizes reaching a maximum of about 50-60 
cm.  In the 1980s, the whiting growth curve was almost linear with age 6 fish achieving sizes of 
about 50-60 cm, but with little or no older fish showing up in the NEFSC trawl surveys.  The 
lack of older fish in the surveys continues today. 
 
Members of the Whiting Monitoring Committee, however, indicate that fishermen often catch so 
many “king” whiting (in the 70+ cm range) that the market price for these larger fish is driven 
lower than that for “regulars.”  These observations raise several questions.  Is it possible that 
these larger fish are absent from the trawl surveys because they are too fast or have too much 
stamina for the survey gear and trawl duration to adequately reflect their true abundance?  Did 
larger whiting also exist during the 1970s?  Are whiting growing faster and larger now due to 
less competition or other ecological changes?  How would the stock assessment change if larger 
and older whiting were abundant and accounted for in port sampling and in the NEFSC surveys? 
 
If the current two-stock management system remains in place, these questions must be answered 
as quickly as possible, and definitely prior to implementation of the Year 4 default measure in 
any particular management area. 
 

4.2.2 Data and Research Needs  
The data and research recommendations identified during SAW 32 are listed in Section 2.1.12 of 
this SAFE Report.  Amendment 12 identified several data and research needs for small mesh 
multispecies, some of which still apply and are summarized in Section E.6.2.5 of Amendment 
12.  In addition to the data and research needs identified in SAW 32 and Amendment 12, the 
Whiting Monitoring Committee identified the following important considerations relative to 
improving the quality of available data for small mesh multispecies: 

A. Port Sampling – The Monitoring Committee recommends that port sampling of commercial 
whiting landings be significantly increased.  Currently, there is no port sampling for 
commercial whiting landings, and this information is critical in light of the SAW 32 results.  
The NEFSC trawl survey does not appear to be capturing the larger whiting that fishermen in 
the Gulf of Maine and other areas report to be catching in larger numbers than other market 
categories.  Increased port sampling is an important way to verify the fishermen’s reports and 
collect biological information for a component of the resource that does not appear to be 
captured in the trawl survey.  See Section 4.2.1 for more discussion of this issue. 

B. Sea Sampling – The Whiting Monitoring Committee recommends increased sea sampling to 
better characterize the nature and amount of discards occurring in directed and non-directed 
whiting fisheries. 
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4.2.3 Recommendations for Council Action 
Based on SAW 32 and updated fishery data including Year 1 of the whiting management 
program, the Whiting Monitoring Committee developed recommendations regarding future 
management actions for small mesh multispecies.  The recommendations are separated in the 
following subsections based on those that would likely require an amendment to the Multispecies 
FMP and those that could be addressed in the short-term through an annual adjustment or similar 
mechanism. 

4.2.3.1 Recommendations for Consideration in an Amendment to the Multispecies FMP 
 
A. One Stock vs. Two Stocks – Whiting stock delineation was identified by the Monitoring 

Committee as a fundamental management issue that must be addressed to ensure the 
future success of the management program and the long term sustainability of small mesh 
multispecies fisheries throughout the region.  The Monitoring Committee agreed 
unanimously that, based on the information contained in SAW 32, the Council should 
consider adopting a one-stock approach to assessing and managing the whiting fishery.  
This issue is discussed in detail in Sections 2.1.3 and 4.2.1.1 of this SAFE Report.  As 
noted in Section 2.1.3, during SAW 32, the Northern Demersal Working Group modeled 
biomass dynamics based on two stocks and one combined stock and ultimately 
recommended that a combined silver hake analysis be used for management advice given 
the changes in spatial distribution of the resource and the potential misallocation of 
catches to the northern and southern components. 
 
When considering the adoption of a one-stock approach for whiting, the Council may 
benefit from the results of a cooperative research initiative currently underway.  The 
Undersea Research Foundation, Inc. is currently involved in a project entitled, “The 
Correlation of Silver Hake (Merluccius bilinearis) Abundance with Bottom Water 
Temperatures in the Middle Atlantic Bight and Identification of Northeast U. S. Silver 
Hake Stocks using Microsatellite DNA” (William Phoel PhD., project manager).  Results 
of this initiative may be available within the next year and may provide additional, much-
needed information for the Whiting PDT and Committee to consider relative to adopting 
a one-stock approach to whiting assessment and management. 
 
Related to the whiting stock delineation issue are concerns about the current stock 
boundaries for whiting.  The current north/south stock boundary set by the Council is 
based on 70º, while the stock boundary used for assessment purposes is based on the 
dividing line between the Gulf of Maine/Georges Bank Regulated Mesh Area.  This 
highlights the uncertainties associated with whiting stock delineation and the dynamic 
nature of the distribution of the whiting resource over time.  The Council’s stock 
boundary was based primarily on differences between fisheries for small mesh 
multispecies in the northern and southern regions.  This boundary may not be appropriate 
if the Council chooses to maintain a two-stock approach and would be unnecessary if a 
one-stock approach is adopted. 
 
Also related to whiting stock delineation issues are concerns about the Year 4 default 
measure.  Implementation of the Year 4 default measure in the southern area may be 
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inappropriate and may not rebuild southern whiting since the stock appears to be affected 
more by environmental changes and habitat preferences than increased fishing pressure 
(especially since fishing pressure in the southern area does not appear to have increased 
enough to cause the declines observed in the stock).  This will be important for the 
Council to consider in terms of a one-stock versus two-stock approach.  The discussion in 
Section 4.2.1.1 of this SAFE Report identifies several key questions that should be 
addressed relative to the one stock/two stock issue.  If the Council determines that 
maintaining a two-stock approach is appropriate, then these questions should be 
addressed prior to implementing the Year 4 default measure.  Consideration should also 
be given to the nature and potential effectiveness of the Year 4 default measure. 
 

B. Alternative Management Approaches – The data presented in Section 3.1.2 clearly 
indicate that there is a core fleet of vessels that are catching the vast majority of small 
mesh multispecies.  There are not very many boats that are landing the vast majority of 
this resource.  In turn, the Monitoring Committee expressed interest in pursuing a 
management approach for whiting that addresses the concerns, interests, and needs of the 
50-200 vessels that represent the core fleet instead of maintaining a management 
approach tailored to the 700-800 vessels that may land small amounts of whiting 
occasionally.  To this end, the Committee briefly discussed ideas related to whiting 
cooperatives, full- time and part-time categories, and various mechanisms for establishing 
a quota that could devolve the day-to-day decisions about prosecuting this fishery to the 
core fleet that depends on this resource.  The Monitoring Committee agreed that these 
issues should be explored by the Committee and PDT if the Council determines that a 
change in the approach to managing whiting should be considered. 

 
C. Re-Evaluation of Whiting Trip Limits – Related to Item B above is the need to re-

evaluate the current whiting trip limits.  The Monitoring Committee discussed the 
potential disproportionate impacts of the current trip limits for whiting, which are 
associated with whatever mesh size a vessel may be using on any given trip.  Industry 
representatives on the Monitoring Committee noted that the trip limit for three- inch mesh 
(30,000 pounds) only affects the largest vessels directing on whiting, as smaller vessels 
do not have the capacity to hold that much fish.  During the development of Amendment 
12, the Council explored the possibility of trip limits associated with vessel length, which 
may be more appropriate, given the variety of vessel sizes and fisheries in which whiting 
is a component.  This may or may not be an issue in the future, depending on whether the 
Council explores alternative management approaches for whiting.  No matter what 
approach is ultimately adopted, however, the current whiting trip limits should be re- 
evaluated based on issues related to economies of scale, distributive impacts, and 
enforcement. 

 
D. Gear Modifications to Reduce Whiting Bycatch – The Monitoring Committee does not 

believe that whiting bycatch in the southern region is significant enough to reduce the 
southern stock component to levels lower than those observed when foreign fleets were 
removing hundreds of thousands of metric tons annually.  However, whiting bycatch in 
small mesh fisheries, particularly non-directed fisheries in the southern area, remains an 
important issue, and efforts should be made to reduce discards of whiting as appropriate.  
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The Monitoring Committee supports consideration of any small mesh gear modifications 
to minimize bycatch in directed and non-directed fisheries, as well as to increase small 
mesh fishing opportunities in areas where groundfish bycatch may be a concern.  To the 
extent that data are available, the Monitoring Committee recommends that the Council 
consider modifications including the raised footrope trawl and/or a sweepless trawl, the 
grate, and composite nets.  For example, the raised footrope trawl or a sweepless trawl 
may become important gear modifications to consider for the southern area if large area 
closures are implemented for southern New England yellowtail flounder protection (to 
provide opportunities for exempted small mesh fishing in the closed areas).  Composite 
nets for the squid fishery may be important to reduce whiting bycatch. 

 
E. Overfishing Definition Issues – The Monitoring Committee noted that Amendment 12 

contains inconsistencies within the overfishing definition language for southern red hake 
and offshore hake.  These inconsistencies appear to be the result of typographical errors 
during the development of the Amendment 12 document and do not affect stock status or 
stock rebuilding.  They should, however, be resolved through the next appropriate 
Council action for whiting. 

 
F. Limited Access – The Council submitted Amendment 12 with a limited access program 

for small mesh multispecies that was ultimately not implemented as part of the whiting 
management program.  The Whiting Monitoring Committee discussed this issue very 
briefly and agreed that limited access is still “on the table” for consideration in a whiting 
amendment.  However, the Monitoring Committee recognized that limited access 
programs are generally controversial in nature and require time to develop appropriately.  
The Monitoring Committee is concerned that consideration of a limited access program 
could delay Council action on whiting and therefore trigger unnecessarily stringent 
management measures in some areas (i.e., the Year 4 default measure).  This will be 
important for the Council to recognize if it chooses to develop a whiting amendment and 
possibly consider different management approaches for small mesh multispecies.  In 
general, the Monitoring Committee supports limited access as a long-term objective for 
the fishery. 

 
G. Separation of Small Mesh Multispecies from the Multispecies FMP and Creation of 

a New Small Mesh FMP – This is another issue that was considered by the Council at 
one time for inclusion in the next amendment for small mesh multispecies, and while it 
also is still “on the table,” the Whiting Monitoring Committee felt that this is more of an 
administrative and policy issue than a technical issue and therefore developed no specific 
recommendations. 

 

4.2.3.2 Recommendations for the Short -Term (Annual Adjustment) 
While the Whiting Monitoring Committee agreed that most issues should be addressed 
collectively through a plan amendment prior to the beginning of Year 4, it must be noted that the 
current status of the stock in the northern area is such that fishing opportunities can be increased.  
There is no compelling scientific reason to maintain the trip limits for the northern area (as 
defined by the stock assessment), especially for fisheries that are targeting whiting.  Some 
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fishermen have reported that the trip limits actually discourage vessels from targeting whiting in 
the northern area because they make it economically infeasible to do so in the available offshore 
northern areas (i.e., the Cultivator Shoal Whiting Fishery).  For the northern area, the Monitoring 
Committee recommends consideration of the following: 
 
Increase the Trip Limit for the Cultivator Shoal Whiting Fishery – The Cultivator Shoal 
Whiting Fishery is located in the northern area as defined by the stock assessment and is 
considered a directed whiting fishery with minimal bycatch of non-target species.  Vessels 
fishing in the Cultivator Shoal Whiting Fishery use 3-inch mesh and work under the current 
30,000-pound trip limit for whiting.  Increasing this trip limit could increase yield from the 
highly productive and abundant northern component of the stock and would provide a viable 
fishing opportunity for offshore vessels.  General information about fishing activity in the 
Cultivator Shoal Whiting Fishery is presented in Section 3.1.1.4 of this SAFE Report. 
 
Increasing the trip limit for the Cultivator Shoal Whiting Fishery is a relatively simple 
modification that could be accomplished through the multispecies annual adjustment (if the 
timing is appropriate) rather than a separate framework adjustment for whiting.  The Monitoring 
Committee is concerned that developing a separate annual adjustment for whiting during this 
fishing year would delay progress on the amendment, which should be implemented by May 1, 
2003 to avoid interaction with the Year 4 default measure.  However, timing is important; if the 
adjustment cannot be completed and implemented in time for the 2002 Cultivator Shoal Whiting 
Fishery season (June 15-September 30, 2002), then this modification becomes unnecessary 
because changes for the 2003 season could be implemented through the whiting amendment. 
 
The Monitoring Committee does not recommend increasing trip limits in other northern fisheries 
(raised footrope trawl fishery, Small Mesh Areas 1 and 2) for the 2002 season because: (1) the 
majority of vessels fishing in these areas do not have the capacity to hold more than 30,000 
pounds when directing on whiting with 3- inch mesh and (2) groundfish bycatch may be more of 
a concern in these inshore areas and would complicate the development of the adjustment and 
related analyses.  Most vessels in these areas use 2.5-inch mesh and smaller and catch whiting in 
combination with other species like herring (except in the raised footrope trawl whiting fishery, 
where vessels are required to use a minimum of 2.5- inch mesh).  As noted in the subsection 
above, the trip limits for these mesh sizes, as for all whiting trip limits, should be re-evaluated 
through the whiting amendment process. 
 

5.0 WHITING MONITORING COMMITTEE MEMBERSHIP 
The Whiting Monitoring Committee includes: 

1. Lori L. Steele, NEFMC Staff, Whiting PDT Chairman, WMC Co-Chairman 
2. David Goethel, Hampton NH (industry representative), WMC Co-Chairman 
3. Jon Brodziak, NEFSC Population Dynamics 
4. Eric Thunberg, NEFSC Social Sciences 
5. Mike Pol, MA Division of Marine Fisheries 
6. Dan Schick, ME Department of Marine Resources 
7. Bruce Halgren, NJ Bureau of Marine Fisheries 
8. Rick Pearson, NMFS Northeast Regional Office 
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9. Gary Yerman, New London CT (industry representative) 
10. Dan Farnham, Montauk, NY (industry representative) 
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