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Appendix A. South Carolina White Shrimp Data 


Table A-1. Number of white shrimp collected in SCDNR 20’ trawl around Charleston Harbor, S.C.,  Dec. 
16, 2010-  Feb. 14,  2011. 


Dec. 16, 2010 


Location Number of White shrimp Water temperature °C 
Anchorage 58 8.4 


Fort Johnson 671 8.4 
Upper Ashley River 14 7.1 
Lower Ashley River 478 7.5 


Mean 305.3 7.9 
 


Jan. 5, 2011 


Location Number of White shrimp Water temperature °C 
Anchorage 0 8.7 


Rebellion Reach 0 8.6 
Fort Johnson 27 8.6 


Upper Ashley River 0 8.5 
Lower Ashley River 11* 8.6 


Mean  6.8 8.6 
* +  one segment from dead shrimp 


Jan. 19, 2011 


Location Number of White shrimp Water temperature °C 
Morris Island Slough 0 7.8 


Anchorage 0 7.5 
Fort Johnson 0 (+ 1 dead segment) 7.4 


Lower Ashley River 0 7.2 
Mean  0.0  7.5 


 


Feb. 14, 2011 


Location Number of White shrimp  Water temperature °C 
Anchorage 0 9.5 


Fort Johnson 0 9.5 
Upper Ashley River 0 9.6 
Lower Ashley River 0 9.6 


Mean 0.00 9.6 
 







Table A-2.  Catch rates in South Carolina of white shrimp collected by SCDNR 20’ trawl, 2010-11 and 
2000-01. 


2010-11 


Charleston Area White shrimp number South of Charleston White shrimp number 
Dec 16 305.3 Dec. 6-9 (n= 19 tows) 1,160 
Jan. 5 6.8   


Jan. 19 0 Feb. 16-17 (n=20 tows) 0 
Feb. 14 0   


 


     2000-01 (2 Nets) (Last time EEZ was closed) 


Charleston Area White shrimp number South of Charleston White shrimp number 
Dec. 28 355.3 Dec. 5-6 686 
Jan. 5 66.0   


Jan. 24 7.5 Feb. 7-9 0.9 
Feb. 14 1.7   


 








Appendix B. Georgia White Shrimp, Water Temperature and Salinity data 


Table B-1. White shrimp catch data (CPUE in grams/15-minute trawl) from December 2010 to February 
2011, compared to monthly average from 1976-2010 


December 2010 - White Shrimp - R/V Anna 
    


       Dec 2010 All Sectors 
 


76-10 All Sectors 
  


      
% Differ 


Mean 5324.413   Mean 4808.548 
 


10.73% 


Standard Error 1302.854 
 


Standard Error 316.3883 
 


NOT 
SIGNIF 


Median 2008.527 
 


Median 1164.139 
  Mode #N/A 


 
Mode 0 


  Standard Deviation 7707.786 
 


Standard Deviation 10868.29 
  Count 35 


 
Count 1180 


  Confidence Level(95.0%) 2647.717 
 


Confidence Level(95.0%) 620.7469 
  


       
       Dec 2010 Creek 


 
76-10 Creek 


  
       Mean 5110.125   Mean 6736.911 


 
-24.15% 


Standard Error 2073.269 
 


Standard Error 681.3882 
 


NOT 
SIGNIF 


Median 3029.291 
 


Median 2466.622 
  Mode #N/A 


 
Mode 113.3975 


  Standard Deviation 7182.015 
 


Standard Deviation 13746.49 
  Count 12 


 
Count 407 


  Confidence Level(95.0%) 4563.234 
 


Confidence Level(95.0%) 1339.489 
  


       
       Dec 2010 Sound 


 
76-10 Sound 


  
       Mean 8630.351   Mean 6727.988 


 
28.28% 


Standard Error 2894.24 
 


Standard Error 569.9818 
 


NOT 
SIGNIF 


Median 5844.521 
 


Median 2763.515 
  Mode #N/A 


 
Mode 2381.348 


  Standard Deviation 10025.94 
 


Standard Deviation 11442.3 
  Count 12 


 
Count 403 


  Confidence Level(95.0%) 6370.179 
 


Confidence Level(95.0%) 1120.517 
   


 
 
 


      







Table B-1, continued 
 


  Dec 2010 Offshore 
 


76-10 Offshore 
  


       Mean 1951.703   Mean 596.7135 
 


227.08% 


Standard Error 904.5383 
 


Standard Error 50.54935 
 


NOT 
SIGNIF 


Median 788.5298 
 


Median 276.1881 
  Mode #N/A 


 
Mode 0 


  Standard Deviation 3000.014 
 


Standard Deviation 972.3362 
  Count 11 


 
Count 370 


  Confidence Level(95.0%) 2015.437 
 


Confidence Level(95.0%) 99.40094 
  


       
       January 2011 - White Shrimp - R/V 
Anna 


      
       Jan 2011 All Sectors 


 
76-11 All Sectors 


  
      


% Differ 
Mean 347.9432   Mean 3057.757 


 
-88.62% 


Standard Error 114.9235 
 


Standard Error 278.4932 
 


SIGNIF 
Median 33.274 


 
Median 453.59 


  Mode 0 
 


Mode 0 
  Standard Deviation 689.541 


 
Standard Deviation 9444.164 


  Count 36 
 


Count 1150 
  Confidence Level(95.0%) 233.3071 


 
Confidence Level(95.0%) 546.4122 


  
       
       Jan 2011 Creek 


 
76-11 Creek 


  
       Mean 237.9526   Mean 4323.324 


 
-94.50% 


Standard Error 165.4358 
 


Standard Error 687.1303 
 


SIGNIF 
Median 33.274 


 
Median 480.8054 


  Mode 0 
 


Mode 0 
  Standard Deviation 573.0863 


 
Standard Deviation 13412.25 


  Count 12 
 


Count 381 
  Confidence Level(95.0%) 364.1217 


 
Confidence Level(95.0%) 1351.054 


  
        
 
 
 
 
 
 


      







Table B-1 continued 
 


Jan 2011 Sound 
 


76-11 Sound 
  


       Mean 404.5265   Mean 4044.234 
 


-90.00% 
Standard Error 263.9595 


 
Standard Error 448.801 


 
SIGNIF 


Median 51.50677 
 


Median 907.18 
  Mode 0 


 
Mode 0 


  Standard Deviation 914.3827 
 


Standard Deviation 8851.74 
  Count 12 


 
Count 389 


  Confidence Level(95.0%) 580.971 
 


Confidence Level(95.0%) 882.3863 
  


       
       Jan 2011 Offshore 


 
76-11 Offshore 


  
       Mean 401.3506   Mean 779.0191 


 
-48.48% 


Standard Error 165.4597 
 


Standard Error 72.70146 
 


NOT 
SIGNIF 


Median 96.92261 
 


Median 312.9771 
  Mode 0 


 
Mode 0 


  Standard Deviation 573.1693 
 


Standard Deviation 1417.212 
  Count 12 


 
Count 380 


  Confidence Level(95.0%) 364.1744 
 


Confidence Level(95.0%) 142.9487 
   


February 2011 - R/V 
Anna 


      White Shrimp 
      


       Feb 2011 - All Sectors 
 


1976-2011 - All Sectors 
  


   
All 


  


% 
Difference 


Mean 144.6841   Mean 2877.431 
 


-94.97% 
Standard Error 49.53565 


 
Standard Error 289.8933 


 
SIGNIF 


Median 26.40475 
 


Median 226.795 
  Mode 0 


 
Mode 0 


  Standard Deviation 297.2139 
 


Standard Deviation 9953.941 
  Count 36 


 
Count 1179 


  Confidence Level(95.0%) 100.5627 
 


Confidence Level(95.0%) 568.7648 
   


 
 
 
 
 


      







Table B-1 continued 
 


Feb 2011  - Creeks 
 


1976-2011 - Creeks 
  


      


% 
Difference 


Mean 215.5545   Mean 4135.417 
 


-94.79% 
Standard Error 126.3749 


 
Standard Error 715.4592 


 
SIGNIF 


Median 37.09514 
 


Median 324.3476 
  Mode 0 


 
Mode 0 


  Standard Deviation 437.7755 
 


Standard Deviation 14273.37 
  Count 12 


 
Count 398 


  Confidence Level(95.0%) 278.1493 
 


Confidence Level(95.0%) 1406.562 
  


       Feb 2011 - Sounds 
 


1976-2011 - Sounds 
  


      


% 
Difference 


Mean 200.8526   Mean 3688.8 
 


-94.56% 
Standard Error 71.87511 


 
Standard Error 417.9679 


 
SIGNIF 


Median 71.42193 
 


Median 693.9945 
  Mode 0 


 
Mode 0 


  Standard Deviation 248.9827 
 


Standard Deviation 8338.434 
  Count 12 


 
Count 398 


  Confidence Level(95.0%) 158.196 
 


Confidence Level(95.0%) 821.7072 
  


       Feb 2011 - Offshore 
 


1976-2011 - Offshore 
  


      


% 
Difference 


Mean 17.64529   Mean 727.0308 
 


-97.57% 
Standard Error 8.672995 


 
Standard Error 195.1316 


 
SIGNIF 


Median 0 
 


Median 63.5026 
  Mode 0 


 
Mode 0 


  Standard Deviation 30.04414 
 


Standard Deviation 3818.801 
  Count 12 


 
Count 383 


  Confidence Level(95.0%) 19.08913 
 


Confidence Level(95.0%) 383.6665 
   


 


 


 


 


 







Table B-2. GA DNR Trawl Survey White Shrimp Count Size (heads-on) 


SECTOR MONTH 
Overall Count Size 


(1986-2011) 
Count Size 
(heads on) 


Creeks 
Dec-10 45.50 38.62 
Jan-11 46.71 47.25 
Feb-11 50.79 40.54 


Sounds 
Dec-10 31.29 33.71 
Jan-11 38.73 40.85 
Feb-11 39.28 34.56 


Beaches 
Dec-10 26.16 36.86 
Jan-11 34.63 33.70 
Feb-11 29.21 25.35 


Overall 
Dec-10 37.80 35.60 
Jan-11 42.18 39.52 
Feb-11 43.85 37.16 


 


Table B-3. Surface water temperatures (°C) from December 2010 to February 2011, compared to long-
term averages 


 
 


  Winter 2010-2011 Long-term (1976-2011) 


 
MM-YY mean Lo95%CIs Hi95%CI mean Lo95%CIs Hi95%CI 


 
Dec-10 13.04 11.90 14.18 14.92 14.76 15.08 


 
Jan-11 8.91 8.56 9.26 11.12 10.95 11.29 


 
Feb-11 11.10 10.83 11.38 11.62 11.46 11.78 


 


 


 


 


 


 


 


 


 


 







 


Table B-4. Surface salinity (ppt) from Georgia surveys from December 2010 to February 2011 


Sector MM-YY 
Winter 2010-11 Long-term (1976-2011) 


mean Lo95%CIs Hi95%CI mean Lo95%CIs Hi95%CI 


Creeks 
Dec-10 28.44 27.11 29.78 26.25 25.69 26.82 
Jan-11 27.26 26.05 28.48 24.61 23.98 25.24 
Feb-11 25.04 23.38 26.70 22.75 22.03 23.46 


                


Sounds 
Dec-10 29.25 28.44 30.07 28.20 27.76 28.64 
Jan-11 28.48 27.74 29.23 26.55 26.06 27.05 
Feb-11 26.97 26.05 27.89 25.00 24.39 25.61 


                


Beaches 
Dec-10 29.84 29.57 30.11 30.80 30.50 31.09 
Jan-11 29.21 28.78 29.64 30.15 29.85 30.46 
Feb-11 28.24 27.69 28.78 28.82 28.38 29.26 


                


Overall 
Dec-10 29.16 28.60 29.72 28.41 28.12 28.69 
Jan-11 28.32 27.77 28.87 27.09 26.78 27.41 
Feb-11 26.75 25.97 27.53 25.48 25.11 25.86 


 







 


Table B-5. Monthly CPUE for all years (as kg/15-minute trawl). Red cells are significantly below the long-term average for that month, and 
green cells are significantly higher. 


Georgia DNR Trawl Survey CPUE by Year and Month (CPUE = kg / 15 min trawl) 
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1976 1.32 4.69 3.18 3.04 0.78 0.22 1.16 8.03 12.36 2.35 3.33 3.56 
1977 1.35 0.01 0.06 0.03 0.03 0.01 0.08 1.86 9.00 6.59 29.88 6.91 
1978 3.30 0.15 0.01 0.01 0.02 0.01 0.20 3.33 10.11 8.48 2.94 10.40 
1979 3.08 1.36 2.88 8.74 0.97 0.10 0.11 4.09 6.34 . . 6.42 
1980 . . 1.48 . 2.05 . . . 5.45 . 3.21 4.13 
1981 . 0.02 . 0.11 0.04 0.05 . 1.74 . 2.48 2.19 2.51 
1982 . 2.35 . 1.89 2.70 . 0.16 . 6.15 . 4.85 3.68 
1983 9.93 1.80 . 2.77 2.07 0.36 0.03 4.20 6.61 3.64 3.55 1.94 
1984 0.08 . 0.04 0.25 0.39 0.29 0.03 0.35 1.73 2.21 2.47 2.52 
1985 0.88 0.26 0.21 0.28 0.22 0.07 0.02 1.45 7.52 6.32 11.19 6.45 
1986 9.93 6.86 1.33 1.90 1.29 0.32 0.05 1.52 6.86 7.66 3.78 6.23 
1987 5.05 4.19 3.07 5.12 2.11 0.26 0.09 2.04 7.98 5.55 4.89 9.04 
1988 3.75 5.08 0.97 1.04 1.15 0.54 0.01 0.64 3.66 3.39 3.72 4.99 
1989 2.17 0.54 2.22 3.19 1.51 0.63 0.48 1.71 4.88 5.27 5.13 10.96 
1990 0.10 0.57 0.51 1.15 0.39 0.13 0.45 2.82 4.48 1.77 1.73 6.39 
1991 2.76 4.31 3.39 5.14 2.26 0.43 0.24 4.04 3.75 3.85 7.84 6.84 
1992 2.36 3.27 3.62 4.52 2.38 1.09 0.07 0.98 3.99 3.28 3.80 9.27 
1993 4.15 11.19 5.67 3.76 2.82 1.42 0.09 0.76 3.20 3.19 4.52 3.66 
1994 9.38 8.86 2.19 2.55 1.04 0.28 0.18 2.46 3.38 2.66 2.66 2.89 
1995 2.62 5.48 2.84 1.59 2.73 0.24 0.32 2.69 2.14 2.37 4.49 3.90 
1996 3.79 2.05 1.65 1.45 1.01 0.25 0.04 0.87 4.19 4.95 3.92 3.16 
1997 0.77 1.35 0.93 0.58 0.95 0.17 0.10 2.84 7.78 5.10 5.12 3.96 
1998 2.78 4.88 2.62 6.40 1.88 0.64 0.16 1.21 2.77 3.51 3.86 1.70 
1999 3.02 1.23 1.75 1.55 0.88 0.19 0.02 4.08 4.38 3.48 3.95 4.12 
2000 1.66 2.31 1.53 1.16 1.18 0.09 0.19 0.87 2.92 3.11 1.81 0.78 
2001 0.46 0.09 0.08 0.21 0.29 0.11 0.01 1.59 4.13 5.02 3.78 2.22 
2002 2.50 1.10 2.21 2.78 0.95 0.20 0.10 6.56 7.52 2.45 1.99 1.43 







Table B-5 continued 


2003 2.49 1.22 1.01 1.33 1.43 0.18 0.11 2.30 2.48 4.71 2.75 4.81 
2004 3.02 2.46 1.97 1.45 0.74 0.17 0.14 1.27 3.11 3.66 2.22 4.23 
2005 7.19 5.09 5.86 3.01 1.26 0.39 0.21 1.68 3.67 5.19 3.62 3.42 
2006 4.14 3.80 4.69 4.00 3.83 1.27 0.23 4.32 6.20 4.31 4.49 2.15 
2007 1.48 1.17 3.29 2.96 1.17 0.59 0.20 1.50 2.99 2.62 3.06 2.77 
2008 1.79 1.97 2.10 1.54 1.19 0.38 0.22 1.91 6.36 5.24 5.37 10.05 
2009 3.04 3.19 1.90 3.45 2.00 0.39 0.64 3.39 4.65 4.42 1.32 2.31 
2010 1.73 2.34 1.61 0.46 0.76 0.32 0.06 3.04 5.07 3.78 2.80 5.32 
2011 0.35 0.14 . . . . . . . . . . 
                          
Grand Mean 3.07 2.88 2.12 2.38 1.32 0.36 0.19 2.50 5.22 4.16 4.60 4.74 
Low 95% CIs 2.52 2.31 1.73 2.02 1.18 0.31 0.15 2.18 4.66 3.73 3.38 4.13 
Hi 95% CIs 3.61 3.45 2.51 2.74 1.46 0.41 0.24 2.82 5.78 4.58 5.82 5.35 
  Significantly above the long-term average for the month 


        Significantly below the long-term average for the month 
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South Atlantic Fishery Management Council’s 


Shrimp Review Panel Report 


March 2011 


Charleston, SC 


 


Background 


The Shrimp Review Panel (SRP) met via conference call on March 2, 2011, to address the potential 
closure of EEZ waters adjacent to South Carolina and Georgia to protect overwintering penaeid shrimp. 
The Shrimp FMP allows for a concurrent closure of the EEZ adjacent to those South Atlantic states that 
have closed their waters to the harvest of penaeid shrimp to protect overwintering stocks when they 
have been depleted by cold weather.   


South Carolina closed state waters to the 3-mile beach radar line on December 31, 2010, and closed 
remaining state waters between the 3-mile line and the “Scalloped Line” on January 10, 2011. South 
Carolina intends to request that the Council recommend concurrent closure of the EEZ.  Georgia closed 
state waters on January 11, 2011, and will most likely not request a concurrent EEZ closure. 


White Shrimp (Litopenaeus setiferus) 


South Carolina. An extended period of cold water temperatures began in mid-December 2010, with 
temperatures near or below the critical level (8.3°C) (Figure 1); more than a week of 8.3°C  increases 
shrimp mortality. Reports from the public and South Carolina Department of Natural Resources (SCDNR) 
staff observations indicate an increase in dead shrimp in the water and onshore. 


Trawl sampling by the SCDNR during the cold-water event showed decreasing abundance of shrimp in 
four samples from mid-December to mid-February, with no shrimp occurring in the samples since 
January 19 (Appendix A, Table A-1).  Compared to 2001 (Appendix A, Table A-2), the catch rates from 
SCDNR trawl samples are lower in the 2010-11 surveys. 
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Figure 1.  Water temperature in Charleston Harbor, 1950-present average, 2000-01, and 2010-11. 


Sampling in South Carolina showed an overall decline of 100% in catch per unit effort (CPUE) from 
December 2010 to February 2011 (Table 1). In comparison, a decline of 99% in CPUE was observed in 
2000-2001 when a concurrent closure of the EEZ off South Carolina took place.  Further sampling is 
planned for March but an improvement is not expected, based on past events. 


Table 1.  Summary of catch rates from 20-foot trawl samples collected from South Carolina for the 
current season and the most recent season that the EEZ was closed. 


Year Average Number of 
White Shrimp collected 


in December  


Average Number of 
White Shrimp collected 


in February   


Percent Reduction 
(Dec. cpue-Feb. 
cpue)/Dec. cpue 


2010-2011 975.0 (n=23 tows) 0 (n= 24 tows) 100% 


2000-2001 147.6 (n= 21 tows) * 1.1 (n=21 tows) * 99% 


* 2 nets 
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Reports from the public in January indicate dead shrimp in cast nets, crab pots, and on the bottom. 
SCDNR staff also observed dead shrimp on beaches, and seagulls feeding on stunned shrimp. The 
conditions are similar or worse than 2001 (the last concurrent EEZ closure for South Carolina). 


Georgia.  White shrimp catch data show that abundance has declined since December 2010, and by 
February all sectors (creek, sounds, and beach strata) were significantly below the February long-term 
monthly average (Appendix B, Table B-1). Shrimp have been average or larger than the long-term 
average for each month, with count sizes lower than the historical average (Appendix B, Table B-2). 
Georgia has experienced 12 days with water temperatures below 8.5 oC so far, and although 
temperatures are below average, February temperatures were only 5% lower than normal (Appendix B, 
Table B-3). Preliminary data for March (6 of 42 sampling sites) revealed water temperatures 2oC  above 
average for the month). Additionally, salinity data show that creeks and sounds were slightly above 
average for February, while beaches are just 2% below average (Appendix B, Table B-4). 


The Georgia Department of Natural Resources (GADNR) conducts a monthly trawl survey at 42 sites 
using a 40-foot net with 1 7/8” mesh, and towing for 15 minutes (Appendix B, Table B-5). There has 
been a 97% drop in CPUE (kg/trawl) between December 2010 and February 2011 (Table 2). Most of the 
December sampling occurred prior to the cold snap in that month. 


Table 2.  Summary of CPUE from 40-foot trawl samples, stratified by area, from current season in 
Georgia. 


Year CPUE (kg/15-minute tow) 
in December  


CPUE (kg/15-minute 
tow) in February   


Percent Reduction 
(Dec. cpue-Feb. 
cpue)/Dec. cpue 


2010-2011 5.32  0.14  97% 


 


The cold temperatures and rain during December may have pushed shrimp offshore and south, as North 
Florida has reported an abundant harvest this winter. Evidence for this are the December offshore CPUE 
227% above average (Appendix B, Table B-1), with both sound and creek sectors significantly below 
average. The spring spawn of white shrimp is not always indicative of fall recruitment, and as such 
GADNR does not think the Fall shrimp crop will be affected by a bad overwintering spawning stock. The 
winter freeze kill of 2001 produced nine consecutive months of significantly below-average CPUEs (Nov 
2000- July 2001). However, CPUEs for Fall 2001 were at or above average. At this time, GADNR believes 
an extended closure of state waters (late June) will be sufficient to protect the stock. The State will most 
likely not request a concurrent EEZ closure.  
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Conclusions 


1. After reviewing the data, the Panel concludes that both South Carolina and Georgia meet the 
criteria to request a concurrent closure of the EEZ. The State of South Carolina has closed state 
waters, and the Panel recommends that the Council support a concurrent closure should the 
State request one. The State of Georgia has also closed state waters and the CPUE has dropped 
to below the 80% threshold, but at this time will most likely not request a concurrent closure of 
the EEZ.   


2. The Shrimp Review Panel discussed the possibility of concurrent EEZ closures without a Council 
meeting, and developing a mechanism to allow this. This follows with the Panel’s 2010 
recommendation to the SAFMC for a mechanism to allow state managers to request an 
immediate closure of adjacent EEZ waters under certain circumstances.  The Panel recommends 
this issue be addressed in the near future. 


3. The Panel also recommends the issue of redefining overfishing for pink shrimp be addressed in 
the near future. 
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