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1.0 INTRODUCTION AND BACKGROUND 
 

The Skate FMP was implemented on September 23, 2003.  The final regulations require 
the Council to monitor the status of the fishery and the skate resources following implementation 
of the FMP (Section 648.320).  The Skate Plan Development Team (PDT) updated the status of 
the species in the skate complex using the most recent survey indices.  According to the re-
evaluated biomass indices, six of the seven skate species are now above the biomass thresholds 
identified in the Skate FMP (Table 3, Volume I).   

 
Barndoor skate biomass was below its biomass threshold until 2004, but has been 

rebuilding since 1999 and is no longer considered overfished.  Thorny skate is still below its 
biomass threshold.  The three-year average biomass index in 2005 declined by 11% to 0.56 but 
the one-year decline is probably insignificant.  Overfishing1 is no longer occurring for thorny 
skates, but this species remains overfished2.  Although the three-year moving average for 
biomass declined from the 2002-2004 value, the current 2003-2005 value remains above the 
2000-2002 value; therefore no action is required for rebuilding under the FMP.  Technically, 
overfishing of winter skate is occurring because the moving average is declining more than the 
FMP criteria.  More importantly, the winter skate biomass is declining and stands only three 
percent above the biomass threshold.  If the 2006 autumn survey biomass index is less than 3.04, 
winter skate will be deemed overfished as well. 

 
The skate regulations identify what is required in an annual review (Section 648.320(a)).   

 
(a)  Annual review. The Council, its Skate Plan Development Team (PDT), and its Skate 

Advisory Panel shall monitor the status of the fishery and the skate resources following 
implementation of the Skate FMP. 
(1)  Starting 1 year after implementation of the Skate FMP, the Skate PDT shall meet at least 

annually to review the status of the species in the skate complex. At a minimum, this 
review shall include annual updates to survey indices and a re-evaluation of stock status 
based on the updated survey indices and the FMP’s overfishing definitions. 

(2) If new and/or additional information becomes available, the Skate PDT shall consider it 
during this annual review. Based on this review, they shall provide guidance to the Skate 
Committee and the Council regarding the need to adjust measures in the Skate FMP to 
better achieve the FMP’s objectives. Any suggested revisions to management measures 
may be implemented through the framework process specified in §648.321, or through an 
amendment to the FMP. 

(3) For overfished skate species, the Skate PDT and the Council will monitor the trawl survey 
index as a proxy for stock biomass. As long as the three-year average of the appropriate 
weight per tow increases above the average for the previous 3 years, it is assumed that the 
stock is rebuilding to target levels. If the three-year average of the appropriate survey 
mean weight per tow declines below the average for the previous 3 years, then the 

                                                 
1 For thorny skate, overfishing occurs when the three-year moving average of the autumn survey mean weight per 
tow declines 20% or more, or when the autumn survey mean weight per tow declines for three consecutive years. 
2 Thorny skate is in an overfished condition when the three-year moving average if the autumn survey mean weight 
per tow is less than one-half of the 75th percentile of the mean weight per tow observed in the autumn trawl survey 
from the selected reference time series. 
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Council is required to take management action to ensure that stock rebuilding will 
continue to target levels. 

 
Two species of skate were previously considered overfished, and barndoor skate is no 

longer overfished, therefore thorny skate is the only skate species remaining overfished.  
However, based on the rebuilding program defined in the FMP, thorny skate is assumed to be 
rebuilding to target levels based on the recent trawl survey index (as a proxy for stock biomass).  
Furthermore, the PDT does not believe that recent actions approved or proposed in other FMPs 
will have adverse impacts on skate mortality.   

 
Given that overfishing is occurring on winter skate, the PDT recommends that some 

management action may be necessary to reduce fishing mortality on winter skate to a level 
commensurate with the intent of the FMP.  Pending the upcoming skate stock assessment, the 
PDT will analyze effort and bycatch reduction measures that have been proposed in recent 
management actions for other fisheries (e.g., Framework 42), as well as any additional measures 
that may be necessary to reduce mortality on winter skates; including closed areas, a reduction in 
the winter skate daily possession or trip limits, and/or any other measures determined to reduce 
the bycatch of skates.  The analysis will also consider the results of the upcoming NE skate 
complex stock assessment and any changes in the biological reference points that are 
recommended by the SAW/SARC. 



 2005 Skate Annual Report - 4 - September 2006 

2.0 AFFECTED ENVIRONMENT 

2.1 Skates and their Biological, Physical and Human Environment 
 

The biological environment of the Northeast Skate Complex is described in Section 7.1 
of the Skate FMP as well as Volume II (the SAFE Report) and Volume III (the Essential Fish 
Habitat Source Documents).  The distribution of each skate species is different, but the NMFS 
bottom trawl survey encounters skates in most regions and depths that it samples (from Maine to 
North Carolina).   

 
The physical environment where skates live and consequently, where the fishery takes 

place is very diverse, due to the distribution of the seven skate species that make up the 
Northeast Skate Complex.  Skates are found throughout the Northeast Shelf Ecosystem.  The 
physical features within this ecosystem are described in Section 7.2 of the Skate FMP and 
Volume III.  Appendix B of the FMP describes the marine habitats of the Northeastern Shelf 
Ecosystem.  Since skates are found in such a diverse area, the habitat types found in those areas 
vary from mud to boulders, according to the USGS substrate data (Poppe, 1987).   

 
The Human Environment is described in Section 7.3 of the Skate FMP.  The skate fishery 

affects numerous fishing industries and communities both directly and indirectly.  There is a 
skate bait fishery and a skate wing fishery.  The bait fishery is more historical and is a more 
directed skate fishery than the wing fishery.  Vessels that participate in the bait fishery are 
primarily from Southern New England and direct primarily on little (90%) and winter skate 
(10%).  The wing fishery is primarily an incidental fishery that takes place throughout the region, 
but New Bedford is the leader in production of landed and processed skate wings.  Prior to the 
FMP landed skate wings were seldom identified to species.  Since the FMP, reporting skates by 
species is required but there are still problems with identification that need to be examined.  Port 
agents are now collecting information on species composition in most of the major ports.  These 
data will be examined for the upcoming stock assessment. 

2.2 Update of stock status 
 

An annual update of stock status includes several factors: 1) the new mean weight per 
tow value for each skate species from the most recent NEFSC Trawl Survey; 2) an updated 
biomass index, which is based on the current three-year moving average of mean weight per tow; 
and 3) for overfished species, the PDT will monitor the rebuilding programs by comparing the 
current three-year average weight per tow versus the average weight per tow for the three 
previous years.   

 
Table 1 describes the biomass indices for each species from 1993 through 2005.  The 

1999-2001 three-year average is the index that was used in the FMP (Table 3 – Volume I) and 
this value is what was compared to the biomass threshold in order to determine whether stocks 
were overfished at the time of implementation (2003).  At that time, barndoor and thorny skates 
were considered overfished because their most recent three-year moving average was lower than 
the biomass threshold.  The 2003-2005 three-year average weight per tow is now the most 
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updated biomass index for each species.  In order to determine which species are now considered 
overfished, this row is compared with the biomass threshold.  Thorny skate is the only skate 
species that is still overfished at a trawl survey index of 0.56.   

 
In order to determine whether overfishing is occurring, the FMP implemented specific 

criteria for each species.  The most recent three-year moving average is compared to the three-
year moving average from the year before, and each species has a specific percent change value 
assigned to it.  The 2003-2005 three-year moving average is compared to the 2002-2004 average, 
and if the difference is greater than the percent change identified for a specific species, then 
overfishing is occurring for that stock (Table 1).  For example, if the 2002-2004 average is 30% 
less than the 2001-2003 average for barndoor skate, then overfishing is occurring for that 
species.  In fact, the 2002-2004 moving average is +40.7% greater than the 2001-2003 average 
(0.62) for barndoor skates.  Overfishing is now occurring for winter skate only.   

 
The Council is also required to monitor the rebuilding programs of overfished skate 

species.  The FMP states that: 
 

For overfished skate species, the Skate PDT and the Council will monitor the trawl 
survey index as a proxy for stock biomass.  As long as the three-year average of the 
appropriate weight per tow increases above the average for the previous three years, it is 
assumed that the stock is rebuilding to target levels.  If the three-year average of the 
appropriate survey mean weight per tow declines below the average for the previous 
three years, then the Council would be required to take management action to ensure that 
stock rebuilding will continue to target levels. 

 
The only two species that are currently in a rebuilding program are barndoor and thorny 

skates.  For barndoor, the 2003-2005 three-year average is 0.96, and the 2000-2002 three-year 
average was 0.53, so this species is assumed to be rebuilding to target levels.  The target biomass 
for barndoor skate is 1.62 so the stock is not yet rebuilt.  For thorny, the 2003-2005 three-year 
average is 0.56 and the 2000-2002 three-year average was 0.53, so this species is assumed to be 
rebuilding to target levels.  The threshold biomass level for thorny skate is 2.20, so this stock is 
rebuilding very slowly. 
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Table 1. Summary of NEFSC biomass indices for all skate species from 1992 through 2004, including three-year moving averages for several time periods, as well as updated 
stock status. 

 
 BARNDOOR CLEARNOSE LITTLE ROSETTE SMOOTH THORNY WINTER 

Survey (kg/tow) Autumn Autumn Spring Autumn Autumn Autumn Autumn 
1993 0.14 0.50 7.52 0.02 0.23 1.66 1.91 
1994 0.04 0.94 3.62 0.07 0.10 1.51 2.12 
1995 0.11 0.33 2.87 0.04 0.19 0.78 1.99 
1996 0.04 0.43 7.57 0.04 0.18 0.81 2.28 
1997 0.11 0.61 2.71 0.01 0.23 0.85 2.46 
1998 0.09 1.12 7.47 0.05 0.03 0.65 3.75 
1999 0.30 1.05 9.98 0.07 0.07 0.48 5.09 
2000 0.29 1.03 8.60 0.03 0.15 0.83 4.38 
2001 0.54 1.61 6.84 0.12 0.29 0.33 3.89 
2002 0.78 0.89 6.44 0.05 0.11 0.44 5.60 
2003 0.55 0.66 6.49 0.03 0.19 0.74 3.39 
2004 1.30 0.71 7.22 0.05 0.21 0.71 4.03 
2005 1.04 0.52 3.24 0.07 0.13 0.22 2.62 

2000-2002 
three-year average 

0.54 1.18 7.29 0.07 0.18 0.53 4.62 

2002-2004 
three-year average 0.88 0.75 6.72 0.04 0.17 0.63 4.34 

2003-2005 
three-year average 

0.96 0.63 5.65 0.05 0.18 0.56 3.34 

Percent change 
2003-2005 compared 

to 2002-2004 
+9.8 -16.2 -18.7 +9.7 +3.7 -11.2 -27.6 

Percent change for 
overfishing status 

determination in FMP 
-30 -30 -20 -60 -30 -20 -20 

Biomass Threshold 0.81 0.28 3.27 0.01 0.16 2.20 3.23 

CURRENT STATUS 
Not Overfished 
Overfishing is 
Not Occurring 

Not Overfished 
Overfishing is 
Not Occurring  

Not Overfished 
Overfishing is 
Not Occurring 

Not Overfished 
Overfishing is 
Not Occurring  

Not Overfished 
Overfishing is 
Not Occurring 

Overfished 
Overfishing is 
Not Occurring 

Not Overfished 
Overfishing is 

Occurring 
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Figure 1. NEFSC Biomass Indices (kg/tow).  Thin lines with symbols are annual indices, thick 

lines are three-year moving averages, and the thin horizontal lines are the biomass 
thresholds.

 2005 Skate Annual Report - 7 - September 2006 



 2005 Skate Annual Report - 8 - September 2006 

 

2.3 New skate research 
 

Since implementation of the FMP there has been some additional research on skates in 
this region.  This section is not a complete summary of all research conducted in recent years, 
but includes some of the more relevant work.   

 
Casey and Myers (1998) reported that the barndoor skate had become locally extirpated 

in parts of its range due to overfishing  However, barndoor stocks do seem to be rebounding 
according to recent NMFS’ trawl surveys and recent studies suggest that the conclusions in the 
Casey and Myers (1998) study may have significantly overstated the potential threat to the 
species.   Kulka et al. (2002) examined survey and commercial data and found that the 
distribution of barndoor skate extends much farther north than indicated by the survey data 
alone.  They also found that barndoor skates were most common at depths greater than sampled 
by the annual survey and conclude that the data set used by Casey and Myers (1998) poorly 
sampled barndoor skate throughout its range, and underestimated the size of the population.  One 
study in the US examined the life history of barndoor skate on Georges Bank (Gedamke, et al, 
2004).  A preliminary analysis of vertebrae growth and age of female maturation was conducted 
on 2,310 specimens caught from commercial scallop dredges in the southern half of Closed Area 
II.  This study found that the life history of the barndoor skate is more resilient to fishing 
pressure than assumed in the Casey and Myers (1998) study.  The observed rate of population 
increase over the past decade is consistent with these results. 

 
While there are still few studies on the life history of most skate species, one study 

recently measured the maturity of the seven skate species in the Northwest Atlantic based on 
various research cruises from 2000 through 2002 (Sosebee, 2004).  An estimate of size at first 
maturity was employed from measurements of total length and body morphometry (clasper 
length for males and cloaca length for females).  Most male skates were found to mature at 
smaller sizes than females, with the exception of smooth and thorny skates.  Rosette skates 
matured at the smallest size compared to the other species, males at 39cm and females between 
40 and 48 cm.  Barndoor skates matured at the longest size, females ranged from 96 to 105 cm, 
and males were less variable and their size at maturity was estimated to be 100cm.  Furthermore, 
the second set of estimates from Gedamke et al., 2004 show male maturity at 108 cm/~6yrs and 
female at 116 cm/~6.5-7yrs.   

 
There have also been several recent studies that focused on winter skates.  Sulikowski et 

al. (2003) estimated age and growth estimates from over 300 winter skates collected from 
November 1999 to May 2001 off the coast of New Hampshire.  Total length and weight were 
recorded as well as growth rings from vertebral samples.  The study suggests that females grow 
more slowly, which has also been found by various other researchers for a host of skate species.  
Furthermore, winter skates grow slowly in general, thus the researchers suggest that they may be 
more susceptible to overexploitation.  Sulikowski et al. (2003) also researched the reproductive 
cycle of winter skate.  Based on samples taken off the coast of New Hampshire from November 
2000 to October 2001, plasma concentrations of several sex steroids were collected monthly.  
There are three basic types of reproductive cycles: reproduction throughout the year, partially 
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defined annual cycle (with one or more peaks), and a well-defined annual or biennial cycle.  This 
research concludes that winter skates seem to have a partially defined reproductive cycle with a 
single peak.    

 
Sulikowski, et al. (2005) estimated age and growth from 224 thorny skates (Amblyraja 

radiata) collected on 42 trips from June 2001 through May 2002.  The samples were taken from 
locations off the New Hampshire coast (30-40 km) and ranged in depth from 100 and 120 m.  
The vertebral band counts (from central vertebrae) were from thorny skates within a small 
portion of its range.  However, the researchers believe they are representative of the species 
throughout its range, because they correspond with thorny skate samples collected in NEFSC 
surveys in the Gulf of Maine and Georges Bank.  Morphological characteristics included, total 
length (TL), total wet weight, and disc width.  This study suggests that the relationship between 
TL and central vertebrae (centrum) diameter was linear (r2= 0.93; P<0.05) and there was no 
significant difference noted when comparing males to females.  Skates were combined due to the 
lack of gender specific growth traits, and a total of 120 skates were used to distinguish trends in 
monthly incremental growth (comparing growth rings).  An incremental growth analysis of 
thorny skates, ≤ 80 cm (juveniles), supported the hypothesis of annual band formation (between 
August and September) in this species.  The study also found that as thorny skates matured, their 
growth rate slowed as evidenced by the compression of the band counts and the difficulty in 
discerning monthly growth patterns.  The oldest age of thorny skates (male and female) obtained 
for this study was 16 years.  In summary, these data corroborate earlier findings that larger 
batoids, such as A. radiata, are long living and grow slower than smaller species, which makes 
them more vulnerable to overexploitation.  Moreover, these findings emphasize the importance 
of collecting species level information, in order to accurately detect fluctuations in stock size.   

 
Sulikowski et. al. (2006) has expanded on previous studies on the thorny skate and have 

tied age-at-size (Sulikowski 2005) to sexual maturity.  Three criteria were used: 1) gross 
reproductive morphology, 2) histology; and 3) steroid hormone concentrations.  Male maturity 
based on clasper length, circulating testosterone concentrations and proportion of mature 
spermatocysts within the testes, predicted that 50% maturity occurs at a total length of 86.5 cm 
and approximately 11 years of age.  Female maturity based on ovary weight, shell gland weight, 
follicle size and circulating estradiol concentrations, predict that 50% maturity occurs at a total 
length of 87 cm and approximately 11 years of age.  A further conclusion of this study is that the 
simultaneous analysis of multiple reproductive parameters offers an accurate method to 
determine sexual maturity in the thorny skate.   

 
Sulikowski et. al. (2006 in review) has recently conducted a study on the reproductive 

cycle of the smooth skate in the Gulf of Maine.  Gonadosomatic index (GSI), hepatosomatic 
index (HSI), shell gland weight, follicle size and egg case formation, were assessed for 79 female 
skates.  In general the reproductive parameters remained relatively constant throughout most of 
the year and the size of ovarian follicles also did not vary significantly.  For males (n=81) 
histological stages of spermatogenesis, GSI and HSI were examined and also showed little 
seasonal variation.  The collective conclusion of the study is that like other north Atlantic skate 
species, the smooth skate is reproductive active year round.  
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Frisk and Miller (2006a) conducted an age-growth study of the little skate (Leucoraja 
erinacea) and winter skate (Leucoraja ocellata) from Cape Hatteras, USA, to Canadian waters. 
Maximum observed age was 12.5 and 20.5 years for little skate and winter skate, respectively. 
Significant length at weight relationships were found for both species. von Bertalanffy growth 
curves for the northwestern Atlantic were estimated for little skate (k = 0.19, L = 56.1 cm, t(0) = 
-1.17, n = 236) and winter skate (k = 0.07, L = 122.1 cm, t(0) = -2.07, n = 229). Additionally, 
latitudinal patterns in size and growth were observed in little skate, with individuals in northern 
regions growing slower and reaching a larger asymptotic size: von Bertalanffy growth estimates 
(mid-Atlantic, k = 0.22, L = 53.26 cm, t(0) = -1.04; southern New England - Georges Bank, k = 
0.20, L = 54.34 cm, t(0) = -1.22; Gulf of Maine, k = 0.18, L = 59.31 cm, t(0) = -1.15. Although 
differences were observed for sex-specific growth curves for both species, only winter skate 
curves were significantly different. 

 
Frisk and Miller (2006b in review) have also estimated maturation rates and fecundity of 

little skate and winter skate based on samples of 1,884 little skate and 1,153 winter skate ovaries 
collected from Cape Hatteras, NC, USA to Canada.  Size at maturation increased with latitude in 
little skate with 50% physiological maturity occurring at TL = 42.5 cm, 43.0 cm and 46.5 cm and 
50% functional maturity occurring at TL = 43 cm, 44 cm and 46 cm for the mid-Atlantic, 
southern New England-Georges Bank and the Gulf of Maine regions, respectively.  Using age 
estimates from previously published work, little skate age at functional maturation ranged 
between 7.0-7.5 years for the U.S. Northeast coast.  In winter skate, regional differences in 
maturation rates were not observed with 50% physiological maturity occurring at a TL = 66 cm 
and 50% functional maturity in winter skate occurring at TL = 76 cm for the U.S. Northeast 
coast.  However, functional maturity in winter skate occurred 3 years after physiological 
maturity with age of physiological and functional maturation occurring at 9.5 and 12.5 years, 
respectively.  Annual fecundity was estimated between 21-57 eggs in little skate and 26-100 eggs 
in winter skate.  Optimal age at maturity estimated from age-specific schedules of survival and 
reproduction corresponded closely to field based estimates for little skate; however they differed 
for winter skate.   

 
Gedamke and Hoenig (2006) have developed a new methodology to estimate mortality 

from the mean length of the animals collected in the annual surveys.  The application of this 
method to the barndoor skate (Gedamke unpublished data) suggests that fishing mortality was 
reduced on the barndoor skate population at approximately the same time as the Georges Bank 
closed areas were implemented.  Although this methodology does not require equilibrium 
conditions the required assumption of constant recruitment is being violated in the recovering 
barndoor skate population.  Efforts are underway to incorporate variable recruitment into the 
model and results are forthcoming.   

 
Gedamke et. al (2006 in review) has also developed a new methodology to estimated the 

maximum population growth rate (r-intrinsic) for the barndoor skate by extrapolating current life 
history parameters to a depleted population size when competition for resources in at a minimum 
and growth is at a maximum.  They have estimated r-intrinsic to be just over 40% annually; 
approximately 10% greater than the current observed rate of increase. 
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2.3.1 Research in other fisheries that catch skates 
 

This report updates skate data from the RI Division of Marine Fisheries inshore survey 
and introduces new data and analysis from a Southern New England yellowtail flounder industry 
based survey.  Information about bycatch species, including skates were recorded on the latter 
survey, conducted in 2003-2005. 

 
No new analysis or data were available for a monkfish cooperative survey and for a 

paired selectivity study of 6-inch and 10-inch scallop dredge twine tops.  This information is 
presented in more detail in the 2004 skate annual report.  The monkfish cooperative survey found 
that a substantial amount of barndoor skate were caught in offshore stations, along the southern 
part of Georges Bank in depths between 100 and 500 fathoms.  These stations are deeper than 
those sampled by the NEFSC bottom trawl surveys.  Also, the survey found thorny skates south 
of RI and CT in depths greater than 200 fathoms, where they are rarely caught by the NEFSC 
survey.  The scallop gear research concluded that there was “moderately strong evidence” that 
there would be substantial reductions in barndoor skate bycatch from the 10-inch twine top 
mesh. 

 
The skate fishery for Rhode Island commercial vessels continues to be an important 

fishery for that state, primarily for bait.  In terms of recent information about skates found 
inshore, the RI Division of Marine Fisheries conducted an annual inshore survey beginning in 
1979.  While the skates are being recorded as “unclassified” in catch reports, the vast majority of 
skates found inshore in this area are either little or winter skates.  The total weights are presented 
in Table 2 and the length and number of skates caught in surveys from 2003 thru 2005 in Figure 
2.  The majority of the skates caught in this survey range from 23 to 28 cm.   
 
Table 2.  Total weights of unclassified skates caught in RIDFW trawl survey. 
 

Year Number of Tows Total Weight (kg) 
2003 83 810 
2004 79 903 
2005 82 779 
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Figure 2. Number and length of unclassified skates caught on the inshore RI survey in 2003 - 2005 
 
 
Southern New England Yellowtail Industry-Based Survey 
 

Six cruises were conducted in the spring and fall of 2003, 2004, and 2005 throughout the 
Southern New England yellowtail flounder stock range.  The objective of the survey was to 
collect detailed information on abundance, distribution and size composition of yellowtail 
flounder and document bycatch species.  Numbers and weights of skates were recorded, Table 3 
shows the weights by species and Figure 3 shows the distribution (kg/tow) of unclassified skates 
(winter & little) 
 
Table 3.  Weight (kg) of skate species in yellowtail flounder survey (bold numbers indicate estimated 

weights, due to low sub-sample sizes). 
 

  Barndoor Clearnose Rosette Unclassified 
SP2003 106     77,873 
F2003 1021   2680 89,269 
SP2004 153 3   78,432 
F2004 2060 35   134,382 
Sp2005 709 18   131,045 
F2005 6142     220,161 
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Figure 3.  Distribution of skates in 2003-2005 industry-based yellowtail survey. 
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Sea scallop fishery 
 
Further studies on reducing bycatch through twine top modifications on scallop dredges 

are currently underway (DuPaul and Milleville, Virginia Institute of Marine Science).  A 
preliminary analysis of the first trial of this study which increased the overall size of the twine 
top showed promising results but further analysis is underway (Dupaul and Milleville, pers. 
comm.).  Additional sea trials which will be modifying the hanging ratio’s and the orientation of 
the twine top to the sweep are underway.   

2.4 Recent actions that could affect skate mortality 
 
The Skate FMP identified and characterized a baseline of management measures in other 
fisheries that provide additional conservation benefits to skate species.  The FMP requires that if 
the Council initiates an action in another FMP that changes one or more of the baseline measures 
such that the change is likely to have an effect on the overall mortality for a species of skate in a 
formal rebuilding program, then a baseline review is required.  Of the seven skate species 
managed under the Northeast Skate Complex FMP, only two species are in a formal rebuilding 
program: thorny and barndoor.  Several actions recently implemented in the region have 
triggered a skate baseline review and the potential impacts on skate mortality are summarized 
below.  At the present time, there are no actions under consideration that would trigger a skate 
baseline review.  The Skate PDT has evaluated the impacts of all these actions on skates, and the 
cumulative impacts of all these actions is described in Section 2.3.1. 
 
The last skate annual review summarized the Council’s management actions in 2004 that 
changed management measures with respect to the skate baselines and potentially had an effect 
on skate mortality and biomass.  Those actions included Amendment 10 and Framework 16/39 in 
the Sea Scallop FMP, and Amendment 13 and Framework 40a in the NE Multispecies FMP.  In 
addition, the last annual review also examined actions under consideration, including 
Amendment 2 to the Monkfish FMP and Framework 40b to the Multispecies FMP.  These 
actions had been approved by the Council and although they triggered a baseline review, the 
none were not expected to increase skate mortality. 
 
Four actions have been developed and approved by the Council since the 2004 annual review.  
Framework 17 to the Sea Scallop FMP implemented VMS for general category vessels that 
possess more than 40 lbs. of meats and made minor modifications to the broken trip exemption 
program.  These changes did not alter the skate baseline management measures and a formal 
baseline review was therefore not required.  Framework Adjustments 41 and 42 to the 
Multispecies FMP, and Framework 18 to the Sea Scallop FMP altered the management of skate 
baseline measures and a skate baseline review was performed.  A summary of these reviews is 
given in the following sections. 
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A framework adjustment to the Monkfish FMP is contemplated to meet mortality and rebuilding 
targets.  This framework adjustment may change gear restrictions or DAS allocations for 
monkfish-only permits, but it is too early to assess the potential effects on skates.  It is likely that 
the proposed measures in the monkfish framework adjustment will be conservative, since it will 
need to reduce monkfish mortality and meet the Monkfish FMP rebuilding objectives.  Given 
this need, any impact on skates on the whole is likely to be positive. 
 
The Council is developing an Omnibus Amendment to re-evaluate the EFH designations in 
Phase I.  This amendment is expected to be completed before the next skate annual review, but 
effects on skate mortality are not anticipated and the amendment is unlikely to trigger a skate 
baseline assessment.  Phase II may change the EFH closed areas and therefore would be likely to 
trigger a skate baseline assessment, but this action is likely to be developed during late 2007 and 
2008. 

2.4.1 Framework Adjustment 41 to the Multispecies FMP 
 
The Skate FMP’s baseline for multispecies DAS pre-dated Amendment 13 and was established 
according to the effort level prescribed in the interim action (about 62,000 DAS available to the 
entire fleet).  Amendment 13 to the Multispecies FMP categorized DAS into A, B (regular and 
reserve), and C DAS.  This change in designating DAS into several different categories is an 
important shift in management, especially when the new restrictions on each DAS category is 
taken into account.  For example, Amendment 13 allocated about 43,000 Category A DAS, 
which are DAS that can be fished anywhere in open areas.  Amendment 13 also allocated a 
specific number of Category B DAS that can only be used to target healthy stocks through 
programs like special access programs (SAPs3).  Amendment 13 allocated about 14,500 
Category B regular and about 14,500 Category B reserve DAS.  Amendment 13 also allocated 
Category C DAS, which represent latent effort and are unavailable for use at this time.  Overall, 
DAS allocations and expected fishing effort are considerably less compared to the skate DAS 
baseline.  Category B DAS programs, and the added restrictions on DAS use (i.e. separator trawl 
requirements) are expected to result in fewer impacts on skates and less overall mortality to 
skates under formal rebuilding. 
 
Framework 41 specified the total allowable catch (TAC) of primary groundfish stocks of concern 
caught incidentally while fishing on Category B DAS4.  These TACs are further sub-divided 
into allocations for specific Category B DAS programs.  They may be recalculated every two 
years and the proportional allocations among programs may be respecified in a future 
management action.  Framework 41 also modifies the Closed Area I hook gear haddock SAP, 
which allows sector and non-sector vessels to use tub trawl gear to fish for and land 1,000 mt of 
haddock while fishing in a small northwest portion of Closed Area I.  It splits the TAC and 
season into sector and non-sector portions, but does not change the season or the allocation. 
 

 
3 A SAP is a narrowly defined NE Multispecies fishery that is prosecuted in such a way as to avoid or minimize 
impacts and bycatch on groundfish stocks of concern, as well as impacts on Essential Fish Habitat. 
4 Category B DAS are intended to be used to fish for groundfish stocks that are rebuilt/not overfished 
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Allocating incidental groundfish TACs for Category B DAS programs is expected to have a 
small positive benefit for skate mortality, because it may result in less trawl fishing under the 
Category B (regular) DAS program during the second quarter.  No effects caused by changes in 
fishing behavior resulting from potential closure of Category B DAS programs were noted in the 
baseline assessment. 
 
The Framework 41 baseline review was mainly triggered by a change in the groundfish mortality 
closed areas.  The proposed action, however, does not change the season, area fished, or amount 
of fishing effort expected in the Closed Area I hook gear haddock SAP.  It only changes the 
number of vessels that are eligible to participate in the SAP.  Neither barndoor nor thorny skate 
abundance is high in the Closed Area I SAP area relative to the abundance found elsewhere.  In 
the experimental fisheries that preceded this action, the skate catches were relatively low: 3% 
thorny skate, 2% unidentified skate, and 1% barndoor skate.  Given the relatively low amount of 
effort that would be allowed by the SAPs, particularly when current effort is compared to the 
skate baseline, it is unlikely that the actions in Framework 41 would have more than a minimal 
effect on skate mortality. 

2.4.2 Framework Adjustment 42 to the Multispecies FMP and Monkfish Framework 
3 to the Monkfish FMP 

 
Framework 42 made adjustments to allocations and measures to reduce mortality on the seven 
stocks that exceeded Amendment 13 mortality targets, according to recent stock assessments, 
and maintain the groundfish rebuilding schedules for overfished stocks.  In addition, Framework 
42 made some adjustments to the Category B (regular) DAS program and two SAPs.  The 
following list provides a brief summary of the proposed action that the Council approved, but 
these final regulations have not yet been published and which measures will be approved by the 
Secretary of Commerce is unknown: 
 

• Adoption of an adaptive rebuilding strategy for Georges Bank yellowtail flounder, 
setting a fishing mortality limit of FMSY through 2008 and Frebuild through 2014 

• Reduction of Category A DAS by 8.3 percent 
• DAS counting at a 2:1 ration in portions of the Gulf of Maine and Southern New 

England. 
• Adoption of a Georges Bank yellowtail flounder and Georges Bank winter flounder 

trip limit, with changes of the Cape Cod/Gulf of Maine and Southern New England 
yellowtail flounder trip limits 

• Authority for the Regional Administrator to adjust trip limits 
• An increase in the recreational cod size limit from 22 to 24 inches, with a prohibition 

on the retention of cod from Nov. 1 to Mar. 31. 
• Reducing Category B (regular) DAS allocations to 3,500, with trip limits for Georges 

Bank yellowtail flounder, Georges Bank winter flounder, and monkfish.  The 
program also requires trawl vessels to use haddock separator trawls. 

• A formulaic TAC adjustment for the Closed Area I hook gear hadoock SAP and an 
adjustment in the season for the Eastern US/Canada haddock SAP to reduce discards 
of cod and winter flounder. 
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• Adoption of standard reporting requirements for SAPs and vessels on Category B 
(regular) DAS. 

• Adoption of a Georges Bank cop fixed gear sector with a hard quota. 
• Extension of the DAS leasing program and administrative adjustments to the DAS 

transfer program 
• Requirements for all limited access DAS groundfish vessels to install VMS 
• Incidental catch limits for vessels using a haddock separator trawl 
• Removal of the haddock trip limit 
• A reduction in the minimum mesh from 7 to 6½ inches in the Southern New England 

Regulated Mesh Area 
 
None of the adjustments to DAS management were expected to increase allocated effort relative 
to the skate baseline.  The reduction in Category B (regular) DAS and the 2:1 DAS counting 
were expected to have positive impacts on skate mortality.  In particular, the 2:1 DAS counting 
in the Gulf of Maine areas was expected to have a favorable effect on reducing thorny skate 
fishing mortality because the species is concentrated in the Gulf of Maine. 
 
The only other measures that triggered a skate baseline review were changes in the SAP 
programs.  The Closed Area I hook gear haddock SAP was not expected to have significant 
impacts on skate mortality, because the gear catches few skates.  Very minor impacts on skate 
mortality were expected from the Eastern US/CA haddock SAP pilot program, because it only 
involved 45 square miles of Closed Area II.  Neither barndoor skate nor thorny skate appeared to 
be more concentrated within the haddock access area in and around Closed Area II. 
 
Overall, none of the measures in Framework 42 were expected to increase overall skate 
mortality.  The SAP modifications were not expected to have negative impacts on skate mortality 
and the DAS restrictions and prorations were expected to have a positive effect on skate 
mortality. 

2.4.3 Framework Adjustment 18 to the Sea Scallop FMP 
 
The baseline of scallop effort described in the Skate FMP is 34,000 DAS, and is based on the 
total number of allocated DAS from the fishing years 1999-2002, before the adoption of 
Amendment 10.  Since implementation of the Skate FMP, scallop management has evolved to a 
rotational area management scheme.  In particular, Amendment 10 implemented a rotational area 
management strategy beginning June 2004, which allocates a certain number of DAS to vessels 
for use inside specific rotational access areas, and a separate number of DAS that can be used 
outside identified access areas.  Before Amendment 10, DAS were charged against a vessel’s 
allocation regardless of area (i.e., -fishermen were not given the option of using days in certain 
areas in exchange for a DAS tradeoff5).   
 
Framework Adjustment 18 is a biannual action to set specifications for 2006 and 2007.  It also 
altered area closures and access under Amendment 10’s rotation area management policies.  In 
summary, Framework 18 re-allocated access area trips based on existing resource conditions to 

 
5 DAS tradeoffs are DAS credits that help to compensate vessels fishing in approved access areas. 
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achieve area-specific mortality targets.  It changed the sequence of Georges Bank area access 
and changed the annual mortality targets to a range (0.2 to 0.3).  It also re-opens the Elephant 
Trunk Area for scallop fishing in 2007, following a three-year closure, and closes a new 
Delmarva Area where abundant small scallops appeared in the 2004 survey.  Overall, the 
specifications are set to achieve the target fishing mortality (F=0.2).  Open area DAS allocations 
are set to achieve this target, after the access area specifications have been established.  The 
framework allocates about 39,000 DAS (20,000 open area DAS and 19,000 access area DAS) in 
2006.  In 2007, the Elephant Trunk Area opens with a five trip allocation for each vessel, with 
the access area total increasing to 26,000 DAX, for a total of 46,000 DAS allocated including 
open area allocations. 
 
Since implementation of the Skate FMP, scallop management has changed significantly, and 
allocated DAS do not mean the same thing as they did before Amendment 10.  Amendment 10 
implements rotation area management and allocates specific DAS to vessels that can only be 
used inside access areas, and a separate allocation of open area DAS, which may be used 
anywhere but an access or closed area. 
 
The skate DAS baseline for full-time limited access vessels was 120 DAS per year per vessel, 
but the 2006 allocations are actually less than that amount (52 open area and 60 access area 
DAS).  In 2007, the total DAS allocation increases because the Elephant Trunk Area re-opens 
(51 open area DAS and 84 access area DAS).  Total allocations have increased relative to the 
baseline for four reasons.  First, part-time and occasional permits have been converted to full-
time and part-time small dredge permits which are not necessarily equivalent to a full-time and 
part-time large dredge permit.  Second, some latent permits (confirmation of permit histories) 
have been reactivated on a ‘replacement’ vessel.  Thirdly, the proportion of open area DAS 
actually used by active vessels has increased and now approaches full utilization (100% of DAS 
allocated).  Lastly, under the rotation area management program since Amendment 10, the 
scallop limited access fleet is required to use access area DAS in the access areas they are 
assigned.  Actually DAS fished is much lower than DAS allocated because of high catch rates 
and an 18,000 lb. scallop possession limit. 
 
When the Council established the skate baseline, the 120 full-time DAS could be fished in any 
open area, i.e. there were no access areas.  Under the rotation area management program, an 
automatic amount of DAS (currently 12 per trip) are counted against a vessel’s access area DAS 
allocation, even though the vessel typically takes considerably fewer days to catch and land the 
18,000 lb. scallop limit.  Before Amendment 10, permit holders could choose where they wanted 
to fish – in open areas at an actual rate or in access areas at a 12 DAS/18,000 lbs. rate6.  In many 
areas7, vessels actually fished fewer than the DAS actually charged due to the high catch rates in 
access areas. 
 
Since there was no trip limit or DAS tradeoff charge for trips in open areas, a substantial 
proportion of vessels opted to fish in open areas, rather than the access areas.  Under Amendment 

 
6 This access area DAS ratio was different in previous actions, beginning with 10 DAS/10,000 lbs. in 1999 
(Framework 11). 
7 The Hudson Canyon Area in 2005 was a notable exception because the catch rates declined more quickly than 
were forecasted. 
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10’s rotation area management program, access area DAS must be used in the access areas and 
cannot be fished elsewhere.  Vessels may exchange access area DAS and trips with another 
vessel to fish in closer access areas, but the total amount of effort in each access area (and the 
open areas) remain constant.  More DAS are allocated in Framework 18 to account for the 
required DAS tradeoff and access area possession limits. 
 
Framework 18 also changed the sequence of access area fishing in the Georges Bank areas, 
increasing the 2006 total allocation to five trips and decreasing the 2007 allocation to three trips.  
It should be noted that the Closed Area II access area will close in 2007 under Framework 18.  
Therefore any potential skate impacts caused by higher 2006 allocations in Closed Area II (an 
area where barndoor skate frequently occur) would be temporary and not inconsistent with the 
area rotation plan in Amendment 10.  In addition, Framework 18 proposes will allocate five 
access area trips for the Elephant Trunk Area, an area south of the Hudson Canyon Area.  This 
area has been closed to scallop fishing since 2004.  Neither barndoor skate nor thorny skate 
occur in this area and to the extent that rotational management shifts effort from the Georges 
Bank region to the Mid-Atlantic region (where the Elephant Trunk Area is situated), the impacts 
on these two skate species are positive. 
 
Overall, Framework 18 measures are not expected to have negative impacts on skate mortality.  
The access program was implemented in an earlier action; this framework only modifies the 
allocations and the order of access to respond to changing resource conditions and achieve the 
scallop mortality targets. 
 
In fact, Framework 18 is expected to have minimal impact on thorny skate mortality because the 
scallop effort is projected to be concentrated in the Georges Bank and Mid-Atlantic regions, on 
the periphery of the thorny skate distribution.  In terms of barndoor skate, the primary support 
that Framework 18 would not substantially increase barndoor skate mortality is that the recovery 
trend of barndoor skate has continued and even accelerated during and after the last Georges 
Bank access programs in 1999, 2000, and 2004.  Barndoor skate biomass has increased steadily 
since 1998 despite recent access.  Another reason that barndoor skate more is not expected to 
increase is that barndoor skate appear to tolerate discarding well (D. Hart, pers. comm..) and the 
barndoor skate catch rates (estimated in Framework 18) are projected to be slightly less inside 
the access areas (0.13 lbs./hr fished) than in the open Georges Bank region areas outside (0.17 
lbs./hr.).  Coupled with the 12 DAS/18,000 lbs. tradeoff, the mortality for an equal weight of 
scallop landings in the access areas is expected to be less than if the landings occurred by fishing 
in the open areas of the Georges Bank region.  As for 2007 when more DAS will be allocated, 
impacts on skate mortality are expected to be minimal (and may even be positive) because more 
scallop effort will occur in the Elephant Trunk Area, where barndoor skate and thorny skate are 
less prevalent. 
 
There are other approved measures in Framework 18 and implemented in earlier actions that 
mitigate the potential effects from higher overall DAS allocations on skate mortality.  For 
example, Framework 16/39 requires all limited access and general category vessels using scallop 
dredges to use twine tops with a 10” minimum mesh.  Research has shown that twine tops are an 
important location for finfish escapement through the mesh for many species.  Framework 18 
also includes a provision to cap yellowtail flounder catch in the Georges Bank access areas.  If 
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the yellowtail flounder catch reaches 10% of the overall TAC set in the Multispecies FMP, the 
area will close to scallop fishing and vessels may apply a portion of the unused DAS in open 
areas8. 
 
In summary, the effects of Framework 18 measures on skate mortality were expected to be 
minimal.  To improve future skate baseline assessments, the skate PDT recommended a discard 
mortality study to determine the effect of discarding on skate mortality, additional sea sampling 
by observers trained in skate identification and viability of discards, and a re-assessment of the 
skate baseline to be more consistent with the type of measures that the FMP currently uses. 

2.5 Proposed actions that could affect skate mortality 
 
No management actions are sufficiently developed and are being proposed by the Council that 
would affect skate mortality.  When future actions are proposed, the Skate PDT will conduct a 
baseline review of the proposed action to assess the potential impact and need for mitigation. 

2.6 Cumulative impacts of approved and proposed actions in the region that may have 
adverse impacts on overall skate mortality 

 
Based on the evidence before the PDT, none of the actions implemented or proposed since 
implementation of the Skate FMP are expected to have adverse impacts on overall skate 
mortality.  Furthermore, the PDT does not expect these actions to have cumulative impacts on 
skates in a rebuilding program.  According to the rebuilding status of both barndoor and thorny 
skates, neither species biomass index is declining; in fact, barndoor biomass is now above the 
biomass threshold and is no longer considered overfished.   
 

It is too early for the survey indices to respond to these recent actions since they have 
only been adopted in the last year; however, given the recent upward trend in barndoor and 
thorny biomass the PDT does not believe additional action is warranted at this time.  The 
biomass index for barndoor more than doubled from 2003 to 2004 and remained near this level 
in 2005, and while thorny skate biomass is not rebounding at the same pace, it has increased 
since 2001, but declined in 2005 to 0.22, below the value in 2001.  The indices for winter skate 
have declined since 2002 and overfishing is now deemed to be occurring.  The PDT will 
continue to monitor all skate stocks on an annual basis, as required by the regulations.   

 
8 The portion of unused DAS available for open area fishing is always less than those allocated for the Georges 
Bank access areas and is projected to allow landings of an equal number of scallops, preventing scallop mortality 
from increasing beyond the target. 
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3.0 ISSUES RAISED BY THE SKATE PDT 
 
The Skate PDT has completed numerous skate baseline reviews since the FMP was 

implemented in September 2003.  During the process, several issues have come up related to the 
practicality of some of the baseline measures since most FMPs in this region have recently 
implemented major Amendments, which have altered the management strategies.  In some 
instances, the Amendments have changed the management regime in such a way that some of the 
previously identified baseline measures like days-at-sea may not be valid, at least not in their 
former context.   

 
The Skate FMP identified and characterized a baseline of management measures in other 

fisheries that provide additional conservation benefits to skate species.  The FMP requires that if 
the Council initiates an action in another FMP that changes one or more of the baseline measures 
such that the change is likely to have an effect on the overall mortality for a species of skate in a 
formal rebuilding program, then a baseline review is required.  A baseline review must be 
initiated if one of seven categories of management measures are changed which have been 
identified as beneficial for skates.  The seven categories of management measures identified in 
the Skate FMP are: (i) NE Multispecies year-round closed areas; (ii) NE Multispecies DAS 
restrictions; (iii) Gillnet gear restrictions; (iv) Lobster restricted gear areas; (v) Gear restrictions 
for small mesh fisheries; (vi) Monkfish DAS restrictions for monkfish only permit holders; and 
(vii) Scallop DAS restrictions (See Section 4.1.6 of the Skate FMP for more details).   

 
The Skate PDT recommends that because groundfish, monkfish, and scallop management 

have changed substantially under recent Amendments, it may be necessary to re-assess the seven 
skate baseline measures originally identified in the Skate FMP.  For example, Amendment 13 to 
the Multispecies FMP implements several DAS categories (Category A, B and C DAS), and as 
was noted earlier the conditions on B and C DAS use may affect the original baseline 
assessment.  In addition, Amendment 10 to the Scallop FMP implements a rotational area 
management strategy that is fundamentally different than the management strategy assessed in 
the skate baseline review.  Scallop vessels are only allowed to use a specific number of DAS in 
specific areas and seasons.  Since the DAS programs are substantially different, the DAS triggers 
identified in the Skate FMP may no longer be the most appropriate values to assess impacts on 
skates.  Because these baseline measures are defined specifically in the regulations, any 
adjustment in the baseline would have to be made through a framework action or amendment to 
the FMP.  If the baseline measures do not reflect current fishing effort in other fisheries, then the 
skate baseline assessments become less reliable.  The Skate PDT’s ability to complete accurate 
baseline reviews is more difficult if the baseline measures are not set at the appropriate levels.  
This could result in assessments that do not adequately review the impacts of other actions on 
skate mortality.  The PDT is not recommending that an action be initiated right away to adjust 
the baseline measures, but when the Council considers future priorities or skate management 
issues, this is an issue that the Skate PDT believes is worth further consideration.  Some of the 
identified research needs (Section 4.0) could enable the skate PDT to clarify for the Council the 
extent to which the new measures are protecting skates relative to the baseline.   
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An additional issue came up during the development of this annual report related to 
recent skate landings reports.  Section 2.1 describes the human environment of this fishery.  
According to landing records from the electronic dealer database (SAFIS) that was implemented 
in May 2004, there are recorded barndoor, smooth and thorny skate landings, and these species 
of skates are not legal to possess or purchase in or from Federal waters (smooth is only 
prohibited in the GOM RMA).  In addition, rosette skate are showing up in dealer reports from 
Massachusetts, and this species is found primarily south of Long Island.  As was discussed 
earlier under Section 2.1 above the PDT has recommended that NMFS try to determine the 
nature of the reporting issue.  In addition, it has been suggested that some additional outreach 
and species identification training may be necessary to alleviate potential problems in the future.     
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4.0 RESEARCH NEEDS 
 
The Skate PDT does not expect overall negative impacts on skate mortality as a result of 

the measures being implemented or proposed in other FMP’s.  In fact, since implementation of 
the Skate FMP there have been several measures implemented through other FMP’s that are 
expected to have additional benefits to some skate species, such as new habitat closed areas and 
specific gear requirements designed to reduce bycatch.   

 
Previously, the Skate PDT submitted to the Research Steering Committee a list of nine 

research priorities for skates.  This annual report highlights these needs by category and in the 
context of recent management measures; in particular, those that are not believed to adversely 
impact skates, but whose affects have not been truly quantified.  This research will at a minimum 
allow for the gathering of additional information at a species level that has been lacking from 
skate stock assessments.  For instance, the research that is suggested here may serve to 
corroborate recent findings on skate life history patterns (age-at-maturity, fecundity, habitat 
requirements, distribution, etc.), presented in this report, as well as to build upon these efforts.  
This research also has the potential to clarify the effectiveness of new management measures 
(SAPs, DAS tradeoffs, gear restrictions, trip allocations, rotational area access, etc.) that have 
been implemented in the multispecies and scallop fisheries, with regard to bycatch and discard 
rates, and more specifically, to help improve the forecasting of skate species abundance in the 
long term.  Lastly, the results of this research may indicate the need to reevaluate the baseline 
measures that were originally chosen as providing protections for skates (i.e., the universe of 
known affects on skates that can attributed to certain fishing practices and their operations).  This 
has ramifications for the potential recovery of skate species that are currently deemed 
“overfished,” as well as preventing a decline or slowed rebuilding of skate species that have 
surpassed their thresholds, yet have not reached their respective biomass targets.  

 
Bearing in mind this focus on skates and the interconnectedness of surrounding fisheries 

that may influence the timelines associated with their recovery, the Skate PDT recommends the 
following research categories:    
 
1). The effectiveness of bycatch reduction management measures in other fisheries: 

• Conduct discard mortality studies (for example, a skate tagging program) to determine 
the actual mortality rates (survivability) of thorny and other skate species released as 
bycatch (i.e., regulatory discards).  Until this information becomes available, it remains 
very difficult to predict skate mortality rates from bycatch, as well as the actual impacts 
of these new measures singularly or in some combination that are intended, in part, to 
reduce mortality of non-target species.   

• Recognizing that the design, development, and implementation of a discard mortality 
study is a long-term project, the Skate PDT also recommends that observers collect 
additional information regarding skate bycatch.  The Skate PDT requests that NMFS 
provide special instructions to the observers; specifically, that observers be trained to 
identify all skate species accurately, and, in addition to the number of skates caught, the 
viability (or condition) of skates released as bycatch should be documented.   
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2) Monitoring of gear selectivity measures:  
• Develop estimates of skate bycatch rates in other fisheries (e.g., Multispecies, scallop and 

monkfish fisheries) per area, season and gear type.  Use reference areas (closed areas) 
and gear controls to compare catch rates and minimize patchiness.   

• Conduct gear selectivity work to reduce regulatory discards of skates in other directed 
fisheries, especially with regard to juvenile skates (possibly to expand on gear work being 
performed in the monkfish, groundfish, and scallop fisheries).   

 
3) Updating skate species assessments: 

• Investigate 1948-1962 NEFSC survey data (if available) to determine long-term trends in 
skate biomass and distribution and over the shorter term explore the NEFSC survey data 
for stock-recruit relationships.   

• Develop other techniques in addition to the skate species identification guide, to improve 
at-sea species identification by commercial vessel owners/operators participating in 
fisheries that catch skates.   

• Collect samples and data on life history changes (e.g., age and growth studies, maturity, 
fecundity, and food habits) for each species in the complex.   

• Tagging/recruitment surveys—species distribution, stock abundance, stock delineation, 
and survivability studies.   

 
4). Integrated/Ecosystem management 

• Investigate the influence of physical factors (including environmental changes) on shifts 
in range, distribution and depth where species are found within the skate complex.   

• Studies of predator/prey interactions and trophic interactions between skate species in the 
complex and between skates and other bottom species that occupy the same habitats.  
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