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PROJECT SUMMARY 
 

This is the 4th year continuation of the Research Set-Aside conducted by participating fishermen 
to provide an alternative but reliable index of abundance for scup using fixed gear and to provide 
an annual measure of fishing mortality on scup stock in Southern New England. The use of 
unvented scup pots was the mean in developing the index of abundance used in areas between 
Sakonnet Point, RI and Buzzard Bay, MA. Two fishing vessels, F/V Drake from Rhode Island 
and F/V Evangeline from Massachusetts, hauled a total of 1,500 baited pots from June to 
October 2007. The Unvented scup pots were fished on twelve hard bottom areas divided in 3 
stratum, Eastern, Western, and Spawning strata. A total of 13,588 scup were captured in the 
unvented pots in all selected areas in Massachusetts and Rhode Island. The CPUE (number of 
fish captured per pot hauled per set-over-time) varied without trend in both areas showing higher 
abundance in the Western stratum. Mean lengths of scup were 22.15 cm and 22.45 cm (8.7”- 
8.8”) in the Western and Eastern strata, respectively. There was no difference between stations 
and areas. Catch composition were compared to the National Marine Fisheries Service (NMFS) 
2007 spring and fall trawl data and the Rhode Island Department of Environmental Management 
(RIDEM) 2007 trawl survey (spring and fall combined). The proportion of older scup (ages 3+) 
was significantly higher in the unvented pot survey than for the trawl surveys demonstrating that 
the trawl gear is not adequately sampling the older, larger scup and therefore not characterizing 
the size structure of the scup population as a whole. Fishing mortality estimates from catch curve 
analysis suggested that the exploitation rate is low between F=0.1 and F=0.151.  This fishermen 
unvented pot survey continues to demonstrate a reliable scientific survey which can supplement 
the trawl survey for abundance estimates and may provide a useful estimate of exploitation rate 
in the absence of an analytical assessment.     
 

INTRODUCTION 
 
This project was designed to collect data on scup, which inhabit the hard bottom areas in SNE, 
and compare the length frequency distribution of the unvented fish pots to the catch in the NMFS 
trawl survey and the state (RIDEM) trawl survey. This project was initiated because of the major 
uncertainties noted in the 2002 scup assessment.  Specifically, the 2002 scup assessment noted 
that the current level of sampling, and general lack of information on scup, impedes the 
development of an analytical assessment of the population. In particular, the lack of older 
animals in the NMFS survey is a major source of uncertainty in evaluating the status of the 
population and hinders the development of mortality estimates.   
 
The 35th Stock Assessment Workshop (SAW) Report remains the most recent stock assessment 
which noted major uncertainties and recommended the development of alternative sampling 
methodologies to characterize the population. The major deficiencies relate to the following: 

 “Increased and more representative sea and port sampling of the various fisheries in 
which scup are landed and discarded is needed to adequately characterize length 
composition of both landings and discards.  The current level of sampling, particularly of 
discards, particularly impedes the development of analytical assessments and forecasts of 
catch and stock biomass for this stock” (NEFSC 2002). 
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 “Several previous SARC panels (SAW 25, 27 and 31) have concluded that new or 
enhanced data reporting or sampling are required to produce a reliable assessment. 
Members of the  35th Stock Assessment Review Committee emphasized that an analytical 
formulation for scup will not be feasible until the quality and quantity of the input data ( 
biological sampling and all components of catches) are significantly improved for and 
adequate time series” (NEFSC 2002).  

 “Fishing mortality could not be estimated on older animals because they’re currently 
absent from the NMFS spring and autumn surveys” (NEFSC 2000). 

 
Scup associate with bottom structure for a major part of the year and are therefore unavailable to 
traditional bottom trawl gear, particularly during the early spring, summer, and fall months.  
Since existing State and Federal research vessels, which rely on bottom trawls as their primary 
collection method, sample only fishable grounds they do not survey hard bottom areas which 
constitute the majority of summer inshore habitat of scup. All of the sampling sites in this study 
are on rocky substrate and are located a considerable distance offshore, where there is little or no 
scup pot fishery and no active trawl fisheries.  Due to the distance from coastal ports, in 
combination with low trip limits, these study areas are fished infrequently, if at all.  In addition, 
the sampling locations are in close proximity to deep water, which may attract and hold larger 
scup.   
 
Since scup inhabit a narrow geographic range (New York to Southeastern Massachusetts) during 
the summer months, it may be possible to implement a fishery independent survey of hard 
bottom areas to better characterize the size composition of the population, or further supplement 
and complement the existing state and federal sampling program. The scientific benefits of this 
program will allow state and federal assessment scientists to assess the merit of deploying a more 
comprehensive hard bottom sampling program in the future to supplement existing assessment 
sources.  If this technique proves useful, it may substantially improve the current and future 
understanding of the scup resource.  In addition, sampling in offshore areas may result in the 
collection of larger fish which are currently absent from the NMFS survey. 
 

SAMPLING PROTOCOL 
 
The Research Set Aside project is similar in design to a fishery independent survey of rocky 
bottom areas in Southern New England conducted during 2004, 2005, and 2006. The scope of 
work is separated into a Western and Eastern strata.  At the beginning of the project, the research 
vessel(s) fished at each collection site in order to focus the sampling activity on areas with a high 
abundance of scup. The final stations were selected in 2006 with minor revisions and remained 
unchanged for 2007, including all aspects of the sampling protocols. The sampling site locations 
are identified in Table 1.  
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Table 1. Sampling locations. 

Number Description Loran 

Western Stratum 

1 South of Sakonnet Point, RI (most likely inner Mayo Ledge or 
Elisha Ledge)  14330/43957  

2 Western end of Buzzards Bay (most likely south of Old Cock 
rock or in the proximity of Buzzards Bay Tower) 14285/43953 

3 Browns ledge (approximately ten miles southwest of Westport 
Harbor, MA in federal waters) 14315/43920 

4 West or south of Nomans Island 14250/43850 

5 South of Newport, RI (Elbow Ledge) 14368/43975 

Eastern Stratum (all East of Oak Bluffs on the Vineyard) 

1 Horse Shoals 14025/43915 

2 Cape Pogue 14075/43895 

3 Hart Haven / East Chop 14105/43915 

4 Mink Meadows / West Chop 14115/43930 

5 Cedar Tree Neck / Norton Rock 14167/43917 

Spawning Sampling Sites in the Eastern stratum 

1 Collier's Ledge 13995/43948 

2 Bishops and Clerks 13970/43935 

 
Scup were collected from each site utilizing standard fish pots (2 x 2 x 2 foot) made with 1½ x 
1½ inch coated wire mesh with double entry wire heads.  Pots were unvented and therefore had 
the capability to retain all size classes of scup. The sampling protocol required the commercial 
vessels to take and set 30 pots to each sampling site once during each of the five sampling 
cycles. The sampling cycles were mid June, July, August, September, and the first week in 
October. Pots were baited with clams, which fish quickly and set overnight on the sampling sites. 
Each scup was measured for total length. The date, area, depth, and catch were recorded and all 
scup captured were measured. Sampling of the spawning sites was conducted beginning May 26 
to June 17.   
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Figure 1.  Map of sampling locations. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The sampling strategy is based on fixed sampling stations, all located on hard bottom, which are 
widely distributed throughout a major portion of the area inhabited by scup during the summer 
period.  Fishermen sample scup on the survey sites but retain the latitude to move a site if the 
original site becomes unproductive.  The two study areas were subdivided into an Eastern and 
Western strata.  Fish sampling gear was then deployed at each station and set overnight. The 
average size of the catch of a scup within a certain stratum is considered independent random 
variable for estimating the mean number of scup in the stratum. Estimates per stratum are then 
averaged to provide an estimate of abundance of scup by study area. We recognize the useful 
properties of stratified sampling which increases the precision over simple random sampling due 
to increased homogeneity in catches within a stratum vs. between strata. In this project, we 
compared catch rates and catch frequencies between stations and between areas. Further 
comparisons were made between catch composition of the unvented survey and trawl surveys. 
The data are recorded on board vessels by participating fishermen using standard forms. Upon 
return from the survey, the data are entered into computer files using excel spreadsheets. The 
data are screened for errors in recording and data input. A new computer program based on MS 
Access is being developed to enter all the data (2004-2007) and future surveys for future 
analysis.  
 

 
RESULTS 

 
A total of 13,588 scup were captured in 1,500 baited pot hauled between June and October 2007 
in SNE between Sakonnet Point, RI and Buzzards Bay, MA.  Lengths ranged between 11 cm and 
41 cm (5.1” – 16.1”) in all areas with high abundance in the Western stratum. Mean catch per pot 
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Total 0.79 8.03 9.34 7.74 6.51
Std_Dev 0.90 5.37 3.04 3.12 2.30

10.80 7.63

October 1.03 5.00 7.23 5.33 5.43

September 2.17 16.20 11.73

10.90 8.47

August 0.77 7.10 11.03 7.63 8.03

July 0.00 9.80 11.67

E4 E5

June 0.00 2.07 5.03 4.03 2.97

M/Station E1 E2 E3

Total 14.59 13.25 10.63 8.65 10.51
Std_Dev 1.30 3.15 3.96 6.89 7.66

16.97 19.43

October 14.80 15.37 9.47 10.80 15.10

September 15.23 12.00 13.97

3.07 12.20

August 16.27 11.27 10.83 12.23 5.73

July 13.00 10.00 14.30

W4 W5

June 13.63 17.63 4.57 0.17 0.10

M/Station W1 W2 W3

were generally stable and without trends over the course of the study.  Availability of fish in 
certain stations, especially in the early sampling dates, was the source of high variability of 
CPUE. However, by mid-July scup populated the entire study area, the catch rates began to 
stabilize at a steady average without significant variance. Several stations were selected in 2006 
to monitor spawning population of scup. We repeated the same protocols in these spawning 
grounds, however the catch were very small due to availability of fish during the months of May 
and June. Mean CPUE per pot varied between 8.65 fish/pot/24hrs to 14.59 fish/pot/24hrs in the 
Western stratum and between 0.79 fish/pot/24hrs to 9.34 fish/pot/24hrs in the Eastern stratum 
(Tables 2 and 3). There was no trend detected over time but a significant difference in CPUEs 
between Eastern and Western strata was noted and seemed to repeat from year to year.  
 
Table 2.  Mean catch in numbers of fish per 24h soaktime per unvented pot of scup in the Western  
  sampling areas of Southern New England. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.  Mean catch in numbers of fish per 24h soaktime per unvented pot of scup in the Eastern  
  sampling areas of Southern New England. 
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W=Western 
E=Eastern 

The overall length frequency distribution was compared using the Kolmogorov-Smirnov test 
within sampling areas and among areas. Results showed no difference between the size 
distribution sampled in all 5 stations in the Western stratum. Similarly, there was no statistical 
difference in the size distribution sampled in the Eastern stratum with the exception of station 1, 
due mainly to low sample size resulting from lack of availability of fish during the month of June 
(Table 4). For unknown reasons, there were virtually no fish in the spawning areas this year, 
therefore sampling resulted in very low catches.  
 
Table 4.  Kolmogorov-Smirnov test for the comparison of the length distribution within the Western  
 and Eastern strata and between Western and Eastern strata. 
 

 

 
Length frequencies by station for the duration of the study are plotted in Figure 2. The lengths 
vary between 11 cm and 41 cm, representing all ages from 0 to 9. The mean length by site were 
computed and compared. There was no significant difference between the two sampling areas 
and there seem to be no statistical difference in mean lengths within the sampling sites. The 
mean lengths were 22.15 cm and 22.46 cm in the Western and Eastern strata, respectively.  
 
 

Station Station Max difference KS Chi square approximation KS test results
Western Stations

W1 W2 0.11 0.77 No significant diffrence at 95% level
W1 W3 0.16 1.54 No significant diffrence at 95% level
W1 W4 0.24 3.51 No significant diffrence at 95% level
W1 W5 0.19 2.36 No significant diffrence at 95% level
W2 W3 0.09 0.51 No significant diffrence at 95% level
W2 W4 0.15 1.41 No significant diffrence at 95% level
W2 W5 0.11 0.61 No significant diffrence at 95% level
W3 W4 0.11 0.75 No significant diffrence at 95% level
W3 W5 0.08 0.41 No significant diffrence at 95% level
W4 W5 0.14 1.26 No significant diffrence at 95% level

Eastern Stations
E1 E2 0.45 12.5 Significant difference at 95% level
E1 E3 0.47 13.76 Significant difference at 95% level
E1 E4 0.41 10.66 Significant difference at 95% level
E1 E5 0.42 10.91 Significant difference at 95% level
E2 E3 0.1 0.51 No significant diffrence at 95% level
E2 E4 0.09 0.46 No significant diffrence at 95% level
E2 E5 0.13 1.11 No significant diffrence at 95% level
E3 E4 0.14 1.18 No significant diffrence at 95% level
E3 E5 0.18 1.98 No significant diffrence at 95% level
E4 E5 0.13 1.11 No significant diffrence at 95% level

Eastern Western 0.17 1.81 No significant diffrence at 95% level
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Figure 2.  Scup length frequencies in the unvented fish pots by station in the Western and Eastern  
 sampling areas of Southern New England (2007). 
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Table 5.  Mean length (cm) of scup caught by unvented pots in Southern New England. Comparison of 

mean lengths by area, Eastern and Western. 
 

 
 
As a result of no statistical difference between the size distribution in the two the sampling sites, 
and the considerations of the remarkable representation of older fish in the pots, we used the size 
structure of unweighted pooled samples as representation of all sampling efforts in 2007. A 
simple comparison was computed between the size distribution from the unvented scup pots and 
the fall and spring surveys of the NMFS and the RIDEM trawl surveys. A significant difference 
was apparent with high degree of distinction between the two sampling gear. Trawl survey 
samples were dominated by young of the year and age 1, while the unvented pots samples were 
composed largely of older fish with a wide range of sizes between 11 to 41 cm (Figure 3). The 
unvented pots selectivity for smaller fish is the result of the 1½ x 1½ inch coated wire mesh of 
the pots. This analysis strongly implies that traditional trawl gear is not adequately sampling the 
older, larger scup and therefore not characterizing the size structure of the population as a whole. 
The study seems to suggest that a composite index made of trawl and unvented pot survey will 
be most adequate to track and characterize the abundance of scup populations.  
 
Rhode Island Division of Fish and Wildlife has been conducting a dock side scup sampling 
program of the RI fish traps since 2001. Catches of fish traps are brought to the dock prior to 
sorting and discarding of sub-legal fish. Sampling consisted of taking a random sample at the 
dock and measuring about 100 fish per sample from June to October, annually. Length 
frequencies were plotted by sampling from 2001 to 2007 and presented in Figure 4. Length 
frequency composition seems to represent older fish similar to those present in the unvented fish 
pot catches. However the spatial distribution of fish traps is limited to inshore areas with a flux 
fish encounter probability. The variability of fish encounter in fish traps may only provide a 
presence/absence index of abundance as indicated in past years performance. The unvented fish 
pot survey covers a wide range with high probability of encounter of scup migrating making it a 
reliable index of abundance over a long term.  
  

 
 
 
 
 

WESTERN AREA EASTERN AREA SIGNIFICANCE TEST

MEAN LENGTH (CM) 22.15 22.46
NO SIGNIFIANT DIFFERENCE

STANDARD ERROR 3.42 3.36
NO SIGNIFIANT DIFFERENCE
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Figure 3.  Graphical comparison of length frequencies from the unvented fish pot survey and trawl 
surveys (NMFS and RIDFW). 
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Figure 4. Length frequencies of scup sampled in commercial fish traps in Rhode Island. 
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The catch matrix was standardized in catch per unit of effort for the period of the study from 
June to October 2007, where natural mortality was assumed M=0.15. The CPUEi at length were 
converted into CPUEi at age using the pooled NMFS trawl survey Age-Length-Keys and the 
2006 RIDEM fish trap samples.  We note that the RIDEM fish trap samples are collected from 
RI fish traps that fish within the boundaries of the ventless trap study area.  A linear regression 
was calculated for the descending limb of the curve for ages 3-8 and 4-8. Results of the catch 
curve analysis showed a moderate to high fishing mortality varying from 0.15 to 1.0 depending 
on the selection of the age group. Unfortunately, there is no completely appropriate statistical 
procedure for determining the age groups and accounting for source of errors such as recruitment 
and natural mortality. A non-linear multiplicative model approach (C=a * exp(b*age)+u and 
other semi-log models can be considered and compared. We did not consider these models with 
sensitivity analysis. If M=0.15, the fishing mortality estimates were F=0.151, according the 
results of the catch curve (Figure 5).  
 
Figure 5.  Estimate of fishing mortality based on catch curve analysis for scup sampled from 

unvented fish pots in Southern New England. 
 

 
 
Future assessments of the population might be improved by developing a composite index based 
on the traditional trawl data in combination with data from an unvented pot survey.  This study is 
ongoing and continued in 2008 and sampling began in June of 2008.  Therefore, these results are 
preliminary and final conclusions would be premature. The potential benefits of this approach 
should become more apparent as we evaluate the time series results of future ventless pot studies. 
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