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THE SPATIAL AND SEASONALDISTRIBUTION OF SUMMER FLOUNDER 

CP(J!lfa7A<QrrM'rya dentatus} BASED ON RESEARCH VESSEL BOTTOM TRAWL SURVEYS 

INTRODUCTION 

This paper describes the spatial and 'seasonal distribution of the 

sunrrner flounder CJ?a;t'a~icb.th1/s. dentatus} based on data collected during 

Northeast Fisheries Center (NEFC) research vessel bottom trawl surveys. 

The following factors are considered in the analyses: depth, bottom 

water termperature, geographic location, season, and size of sunrrner 

flounder. The analyses were undertaken at the request of Scientific 

and Statistical Committee of the Northeast Region ,State/Federal Summer 

Flounder Program. 

DATA BASE AND METHOD 

Autumn research vessel bottom trawl surveys have been conducted in 

the Continental Shelf waters off the Northeastern USA between 27 and 365 

meters since 1963 utilizing the R/Vs ALBATROSS IV and DEL~WARE II. 

Initially, the survey area extended from Nova ~cotia to just south of 

Hudson Canyon. In 1967, the survey area was extended southward to Cape 

Hatteras. The standard "36 Yankee" trawl with a 1.5 cm stretch mesh 

cod-end liner has been used throughout the time series of autumn surveys. 

In 1968, a spring survey was undertaken on an on-going basis. Between 

1968-1972, the spring survey utilized the same trawl net as the autumn 

survey. Beginning in 1973, a modified high-opening "41 Yankee" trawl 

was adopted during spring surveys. Fishing power coefficients for the 

"41 Yankee" relative to the "36 Yankee" have been calculated for many 
• 

important species including summer flounder (Sissenwine and Bowman 1978). 

Note that because of violations of the underlying assumptions of the 

analyses used to calculate these fishing power coefficients for summer 
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flounder, the confidence intervals of the coefficients (1.23 for catch 

in numbers, 1.31 for catch in weight) are probably in excess of ± 30%. 

Nevertheless, these fishing power coefficients were used in order to 

adjust spring survey data collected using the "41 Yankee tl trawl for 

the purpose of comparison with other data collected using the "36 Yankee" 

trawl. 

In addition to spring and summer bottom trawl:surveys conducted in 

offshore areas (greater than 27 meters) as noted above, NEFC has also 

conducted winter and summer surveys of the same region; inshore surveys 

of the area from Cape Hatteras to Nova Scotia during summer, spring 

and autumn; and surveys from Cape Hatteras southward to Cape Fear, both 

inshore and offshore during all seasons of the year. In this paper, 

data from 1970 through spring 1979 for all of the areas and seasons 

surveyed, as well as those from three winter cruises conducted between 

1964 and 1966, are considered. All data were collected by either the 

R/V ALBATROSS IV or R/V DELAWARE II using the "36 Yankee" trawl except.for 

offshore spring surveys since 1973 during which the "41 Yankee" trawl was 

used. The specific cruises considered in this paper are summarized in 

Table l. 

All sampling during NEFC bottom trawl surveys has been based on a 

stratified random design; the survey area has been stratified into zones 

primarily on a basis of depth and latitude (see Figures 1-3 for definitions 

of strata). Stations are allocated to strata approximately in proportion 

to the area of each strata and then randomly assigned to specific locations. 

Following collection of hydrographic data, a 30 minute tow is taken at 

each station at an average speed of 3.5 knots. The catch from each tow is 

sorted and the number, weight, and length frequency are determined and 

recorded by species; materials (scales and otoliths) are also collected 

for age and maturity stage studies and other information is recorded as 

required. Data are.audited and stored on magnetic tapes following 

completion of each survey. 
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Further description of the survey methodology is provided by 

Grosslein (1969, 1974). Precision of results from these surveys is 

discussed by Grosslein (1971) and Pennington and Grosslein (1978). 

In this analysis, data were summarized over all years considered. This 

allows examination of the long-term average variability between 

seasons, depths, temperature conditions, and geographic locations. 

Within each season, the mean catch per tow in weight Cand standard 

deviation), mean catch per tow in numbers (and s.tandard deviation), 

mean weight of fish captured, and mean number per tow of prerecruit 

fish (and standard deviation; prerecruit fish were defined as less than 

30 cm length) was calculated for each stratum, 10 meter depth zone 

and IOC temperature zone (see Appendix 1). Furthermere, the length-

frequency ef the catch was examined within seasens, nerth of Cape Hatteras, 

for all inshere strata and fer all effshere strata combined. The survey 

area was further divided into twelve strata sets ih order to' present the data 

in a mere detailed manner geographically (see Table 2). Feur areas-

Seuthern New England, Mid-Atlantic, Hatteras, and Seuth ef Hatteras-

were divided into Inshere «27m), Offshere (27-S4m), and Deep 

Offshore (>S4m). Length frequency histegrams fer strata sets nerth of 

Cape Hatteras are presented in Appendix 2. Length frequency analyses 

for the area south ef Cape Hatteras are in progress. Seasons are 

defined as fellews: spring, March-May; summer, June-August; au~umn, 

September-November; winter, December-February. 

This report only considers catch of fish identified as summer 

fleunder. It is notewerthy that in the past, some specimens ef southern 

flounder (P. Zethostigma) , bread flounder (P. squamiZentus) and Gulf 

flounder (P. aZbigutta) captured south of Cape Hatteras have probably 

been mis-identified as summer flounder. The southern flounder has 



-4-

probably also been confused with the summer flounder in the region from 

Cape Hatteras northward to the Virginia capes. 

RESULTS AND DISCUSSION 

Length frequency histograms by season and area (inshore and offshore, 

north of Cape Hatteras) are given in Figures 4-10. Less than 50 

individuals were captured during the surveys considered for those 

combinations of season and area not reported in the aforementioned 

figures; therefore, because of the small sample size available no 

histograms were prepared in these cases. 

Survey catches ranged in length from about 10 to 80 cm. The results 

clearly indicate that prerecruit summer flounder (less than 30 cm) 

comprise a larger proportion of the catch in inshore areas during all 

seasons of the year. Nevertheless, there is a significant prerecruit 

catch in .offshore·areas as well. The spring inshore catch north of 

Cape Hatteras exhibited the greatest pr~dominance of prerecruit 

individuals. 

The mean catch per tow (kg) by season and s.tratum is reported 

in Figures 11-22. The results indicate that summer flounder are most 

abundant in the mid-Atlantic area during all seasons of the year. 

There have been significant catches of summer flounder in the southern 

New England area Cin deeper waters south of Cape Cod, stratum 11) 

dUI"ing spring and win:ter. The mean catch per tow south of Cape Hatteras 

is generally low during all seasons of the year. Note however, that this 
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area has been the least intensively sampled. 

The mean catch (in numbers) of prerecruits by season and stratum 

is reported in Figures 23-34. Prerecruits are most abundant in inshore 

areas of the mid-Atlantic zone during all seasons of the year except 

winter. No prerecruits have ever been captured during winter, and are 

rarely caught offshore at any time. 

Figures 35-38 indicate the distribution of summer flounder catches 

(in weight) by depth. They are distributed widely over the continental 

shelf during spring, from 0 to 360 m in depth. During summer and autumn, 

summer flounder are primarily captured in depths of less than 100 m. 

During winter, they are not found at depth less than 70 m. 

Prere.cruits(Figures 29-41), are usually found in less than 40 m, and 

H:never found in greater 'than 60 m depth. 

The distribution of summer flounder by depth is related to their 

temperature distribution (Figures 42-48). During spring they are 

primarily found between 8-160 C. During summer the distribution is 

between 15-38 0 C. The autumn distribution is between 12-2SoC and 

the winter distribution is between 5-l1 0 C. Prerecruit summer flounder 

are most abundant at temperatures in excess of 15QC during the three 

seasons in which they were caught. 
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Table 1. List of research vessel cruises considered in analysis. 

INSHORE BOTTOM TRAWL SURVEY CRUISES 1972 - Spring 1979 

CRUISE 
VESSEL NO. DATE YEAR AREA OF INVESTIGATION TRAWL TYPE 

Albatross IV 74-11 23 Sep- 4 Oct 1974 Block Island-Delaware Bay 1136 Yankee 
& Delaware II 74-12 

Delaware II 75-1 15 Oct- 7 Nov 1975 Cape Cod-Cape Hatteras 1136 Yankee 

Delaware II 76-05 3 Mar-26 Mar 1976 Block ISland-Cape Hatteras 1141 Yankee 

Albatross IV 76-09 28 Sep-17 Oct 1976 Block Island-Cape Hatteras 1136 Yankee 

-Delaware I I 77-03 19 Mar-14 Apr 1977 Block Island-Cape Hatteras 1141 Yankee 

Albatross IV 77-07 27 Jul-3l Aug 1977 Gulf of Maine-Cape Hatteras 1136 Yankee 
& Delaware II 77-09 

Delaware II 77-12 26 Sep-15 Dec 1977 Block Island-Cape Hatteras #36 Yankee 

Albatross IV 78-01 18 Jan-27 Jan 1978 Mid-Atlantic-So. New England 1141 Yankee 

Albatross IV 78-04 20 Mar-23 May 1978 Block Island-Cape Hatteras #41 Yankee 

Albatross IV 78-09 25 Jul-ll Aug 1978 Gulf of Maine-Cape Hatteras 1136 Yankee 
& Delaware II 78-05 

Delaware II 78-05 30 Jul- 1 Aug 1978 Cape Hatteras-Cape Fear 1136 Yankee 

Delaware II 78-06 5 Sep-22 Nov 1978 Gulf of Maine-Cape Hatteras 1136 Yankee 

Delaware II 78-06 8 Sep-ll Sep 1978 Cape Hatteras-Cape Fear #36 Yankee 

Delaware II 79-04 25 Mar-27 Mar 1979 Cape Hatteras-Cape Fear If4l Yankee 

Albatross IV 79-03 21 Mar-12 May 1979 Gulf of Maine-Cape Hatteras 1141 Yankee 
& Delaware II 79-04 



Table 1. (Continued) 

VESSEL 

Albatross IV 
Albatross IV 
Albatross IV 
Albatross IV 
Alb. IV & Del. II 
Albatross IV 
Albatross IV 
Albatross IV 
Albatross IV 
Alb. IV & Del. II 
Albatross IV 
Albatross IV 
Albatross IV 
Albatross IV 
Albatross IV 
Alb. IV & Del. n 
Alb. IV & Del. II 
Albatross IV 
Alb. IV & Del. II 
Alb. IV & Del. II 
Delaware II 
Albatross IV 
Albatross IV 
Delaware II 
Delaware II 
Delaware II 
Albatross IV 

& Delaware II 
Delaware II 

CRUISE 

64-1 
65-2,4 
66-1 
70-3 
70-6,7 
71~1 

71-6 
72-2 
72-8 
73.,..3 
73-8 
74.,..4 
74-11 
75-3 
75-3 

75.,..12,17 
76-02,05 

76-09 
77-02,03 
77-07,09 

77-12 
78-01 
78-04 
78-05 
78-05 
78-06 
79-03 
79-04 
79-04 

BOTTOM OFFSHORE TRAWL SURVEY CRUISES 1964 - SPRING 1979 

DATE 

16 .Jan-15 Feb 
1 Feb- 8 Apr 

18 Jan-23 Peb 
12 t>1ar-29 Apr 

3 Sep-20 Nov 
9 Mar- 1 May 

30 Sep-19 Nov 
8 Mar-24 Apr 

27 Sep-20 Nov 
16 Mar-IS May 
26 Sep-20 Nov 
12 Mar- 4 May 
20 Sep-14 NoV 
4 Mar-12 May 

20 Mar-29 Mar 
15 Oct-18 NoV 

4 Mar- 8 May 
20 Oct-23 NoV 
19 Mar-20 May 
27 Jul-31 Aug 
26 Sep-15 Dec 
18 Jan-27 Jan 
20 Mar-23 May 
25 Jul-20 Aug 
28 Jul-3l .Jul 

5 Sep-22 NoV 
21 Mar-12 May 

25 Mar-27 Mar 

YEAR 

1964 
1965 
1966 
1970 
1970 
1971 
1971 
1972 
1972 
1973 
1973 
1974 
1974 
1975 
1975 
1975 
1976 
1976 
1977 
1977 

" 1977 
1978 
1978 
1978 
1978 
1978 
1979 

1979 

AREA OF INVESTIGATION 

Nova Scotia-Hudson Canyon 
Nova Scotia-Hudson Canyon 
Nova Scotia-Hudson Canyon 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape HatteraS 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Southern Georges Bank 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Gu1£ o£ Maine-Cape Hatteras 
Gul£ o£ Maine-Cape Hatteras 
Nova Scotia-Cape Hatteras 
Hudson Canyon-Cape May 
Nova. Scotia-Cape Hatteras 
GuLf; of Maine to Cape Hatteras 
Cape Hatteras to Cape fear 
Gu1£ of Maine to Cape Hatteras 
Gulf of Maine to Cape Hatteras 

Cape Hatteras to Cape Fear 

TRAWL TYpE 

1136 Yankee 
1136 Yankee 
1136 Yankee 
1136 Yankee 
1136 Yankee 
#36 Yankee 
1136 Yankee 
#36 Yankee 
#36 Yankee 
#41 Yankee 
#36 Yankee 
#41 Yankee 
1136 Yankee 
#41 Yankee 
#41 Yankee 
#36 Yankee 
#41 Yankee 
#36 Yankee 
#41 Yankee 
lt36 Yankee 
#36 Yankee 
#41 Yankee 
1141 Yankee 
#36 Yankee 
#36 Yankee 
#36 Yankee 
#41 Yankee 

#41 Yankee 



Table 2. Definition of Strata Sets. 

Inshore 

Q:t;;£;shore 

Deep Offshore 

So. New England 

1~S,45,46,52,55 

5,9 

6,7,8,10,11,12 

Mid.,-Atlantic 

6-20 

73,1 

2-4, 74-76 

Hatteras 

21-41 

61,65,69 

62-64, 66-68, 70-72 

South of Hatteras 

42-44; 50-64 

50,54,58 

51-53, 55-57, 59,60,77 



Figures 1-3. Strata definitions. Heavy line separates inshore and 
offshore strata. 
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Figure 11. Mean catch per tow (kg/tow) during spring 

Figure 12. Mean catch per tow (kg/tow) during spring 

Figure 13. Mean catch per tow (kg/tow) during spring 

Figure 14. Mean catch per tow (kg/tow) during summer 

Figure 15. Mean catch per tow (kg/tow) during summer 

Figure 16. Mean catch per tow (kg/tow) during summer 

Figure 17. Mean catch per tow (kg/tow) during autumn 

Figure 18. Mean catch per tow (kg/tow) during autumn 

Figure 19. Mean catch per tow (kg/tow) during autumn 

Figure 20. Mean catch per tow (kg/tow) during winter 

Figure 21. Mean catch per tow (kg/tow) during winter 

Figure 22. Mean catch per tow (kg/tow) during winter, 

Figure 23. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during spring 

Figure 24. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during spring 

Figure 25. Mean catch per tow in numbers of prerecruits (less than 30. cm in 
length) during spring. 

Figure 26. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during summer 

Figure 27. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during summer 

Figure 28. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during summer 

Figure 29. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length) during autumn 

Figure 30.. Mean catch per tow in numbers of prerecruits (less than 30 em in 
lengthl during autumn 

Figure 31. Mean catch per tow in numbers of prerecruits (less than 30 em in 
length} during autumn 

Figure 32. Mean catch per tow in numbers of prerecrl,lits (Jess than 30 cm in 
lengthl during winter 

Figure 33. Mean catch per tow in numbers of prerecruits (less than 30 cm in 
length1 during winter 

Figure 34. Mean catch per tow in numbers of prerecruits '(less than 30 em in 
length) during winter 
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Figure 42. Spring catch stratified by bottom temperature . . 
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Figure 43. Summer catch stratified by bottom temperature 
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Figure 44. Autumn catch stratified by bottom temperature. 
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Figure 45. Winter catch stratified by bottom temperature. 



5.00 

•• 50 

q.oo 

3.50 

o s.oa 
z 

III 
t­... 
:J 2.50 
IC 
u 
..... 
a::: 
I 

ILl 
a: Z.OO 
L 

l.50 

Loa 

0.50 

0.00 

. 
r-- r--

I--
-

Ir-. 

r--

-

r-- r--

i'-

1 
< < .< .L -~ . L 

TENr (el 

Figure 46. Spring ca.tch of prerecTuits stratified by temperature. 
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APPENDIX 1 

StJMM.A..RY OF SURVEY DATA FOR SUMMER FLOUNDER 
BY SEASON, STRATA, DEPTH AND TEMPERATURE 

Within each season, the mean catch per tow in kg (and standard 

deviation), mean catch per tow in number (and standard deviation), mean 

weight (kg) of fish captured, and mean number per tow of prerecruit 

fish (and standard deviation; prerecruit fish defined as less then 30 cm 

length) are given for each stratum 10 meter depth zone and 1°C temperature. 

Seasons are defined as follows: spring, March-May; summer, June-August; 

autumn, September-November; winter, December-February. The following 

codes are used in the data summaries: (1) depth strata i is from a 

depth of (i-l)' -10m to i'lOm; (2) for geographic strata (Figures 1-3), 

1-42 and 50-77 correspond to offshore strata; 101-189 correspond to inshore 

strata 1-89 north of Cape Hatteras; 250-264 correspond to inshore strata 

50-64 south of Cape Hatteras; (3) temperature strata j corresponds to 

temperature interval j-0.5 to j+O.50C. 
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APPENDIX 2 

LENGTH FREQUENCY HISTOGRAMS FOR STRATA SETS NORTH OF HATTERAS 

The strata sets for each season are labelled as follows: 

Inshore- Hatteras, Mid-Atlantic, and So. New England; Offshore­

Hatteras, Mid-Atlantic, and So. New England; and Deep Offshore­

Hatteras D, Mid-Atlantic D, and So. New England D. 



SUMMER FL~UNDER LI5TLENGTH HI5TDGRRM 
FOR INSH~RE SPRING CRUISES; YEARS 76-79 

STRATA SET 1 • HATTERAS 
25. 

20. 

:r 
~ 
l!) 
2'! 

15. UJ 
-J -a: 
en 
W 
c..:J 
a: ..... 
2'! 
UJ 10. w a:: 
UJ 
0.. 

s. 

o. '" iii lilt flllll 111111 III III III ~l11lll1ltnl HIUll" A, ," 'I' Iii lin 'I'.Ii 'Ii "I .... " Ii' i" hi hitl 
o. 10. 20. 30. "0. 50. 60. 70. 80. 90. 100. 

LENGTH (eM) 



SUMMER FL~UNDER LI5TLENGTH H15TQGRRM 
FOR INSHORE SUMMER CRUISES; ,ERRS 77-78 

STRATA SET 1 • HATTERAS 
25. 

20. 

::t: .... 
(,.!) 
z 

J 5. LU 
--J .... 
a: 
Vl 
L&J 
(,.!) 

cr 
t-
Z 
uJ 10. w a: 
LU 
Q.. 

5. 

o. t Ii Ii i Ii"/,,,II Itt 'tf lUll' flI III tIf 1111 UlIOHfJhlllJtr" , ... iii .. ,. hUh "I iii Ii i ill iii hi .. Ii , 

O. 10. 20. 30. LlO.. 50. 60. 70. eo. 90. 100. 

LENGTH (eMJ 



SUMMER FL~UNOER LISTLENGTH HIST~GRRM 
FOR ~FFSHORE AUTUMN CRUISES; YERRS 70-78 

5TRATA SET 1 • HATTERAS 
25 • 

. 20 •. 

::c 
to-
\.!) 
z: 

15. \.a..J 
-' .... 
a: 
Vl 
u.J 
\.!) 
a: 
I-
;z: 
u.J 10. u 
a: 
\.U 
a.. 

5. 

o. \' "Ii'" 'IJII' iI.",IIIIUlllltIlIlIlH flllil 1111111 IBlII ,,111 ..... It .... ,11 tip" """ , ....... ilt 
o. 10. 20. 30. 110. SO. 60. 10. eo. 90. 100. 

LENGTH (CM) 



SUMMER FL~UNOER LISTLENGTH HISTDGRRM 
FOR DFFSH~RE SPRING CRUISES; YEARS 70-79 

STRATA SET 1 • HATTERAS 
25. 

20. 

:r -(.!) 
::z: 

15. LLI 
-' -a: 
ttl 
u.J 
t!) 
a: -:z 
LLI 10. u 
ex: 
LLI 
a.. 

5. 

o. 'i" II i Ii i , .. iii." 11111111111 111111 IIltl' 11111 111111 AIIII.I"" Ii Ii 'I ,,"n"'I' ..... i "Ih' Ii"iit 
o • 1 0 • 20 • 30 • l,I 0 . 5 0 • 60 • 70 • B 0 • 90 • 1 00 • 

LENGTH (CH) 



SUMMER FLOUNDER 
FOR INSHDRE RUTUMN 

LISTLENGTH HIST~GRRM 
CRUISES; YERRS 74-78 

STRATA SET 1 • HATTERAS 
25. 

-

20. 

:x:: -~ :z 
15. UJ 

.-J 

to-
ex: 
Cf) 
UJ 
~ a: 
to-
.:z 
UJ 10. u 
ex: 
w 
0... 

5. 

• o. i"" ii' "I '" ,j II II III IIIIIIJ IIIIIIIII~~, ,",~", ," "I .... , .. "I "" '" hj 
O. 10. 20. 30. !J.O. 50. 60. 70. aD. 90. 100. 

LENGTH (eM) 



SUMMER FLDUNDER. LISTLENGTH HI5T~GRRM 
FOR INSHDRE SUMMER CRUISES; YERRS 77-78 

STRATA SET 2. HID-ATLANTIC 
25. 

20. 

::J:: 
t-
t!) 
:z: 

15. u..J 
....J 

t-
a: 
t.n 
tLI 
t.:3 
0: ..... 
Z 
u.J 10. u 
cx: 
/.1-1 
0.. 

5. 

o. , i " 'i ii' iii, 'i ii' i , , ii' i. , i 1111111111111' III 'II JTlII , "int II " r II r 'i i , , , i" i , " i' , 'i. " , , i ," " , if' I 
o. 10. 20. 30. ,",D. 50. 60. 70. eo. J 00. 

LENGTH (CM) 



SUMMER FL~UNDER LISTLENGTH HI5TaGARM 
FOR INSH~RE AUTUMN CRUISES; YEARS 7~-78 

STRATA SET 2. MID-ATLANTIC 
25. 

20. 

:::c -t.!) z 
15. LLJ 

....J 

".,... 

cr 
Vl w 
t.!) 

cr .-
Z 
LLJ 10. u 
a:: 
LLJ 
0.. 

5. 

o. 'Ii Ii j Iii j ji Ii"A nrtfll1l1l1t 111111111 111111111111111111"'11 FfH'h 'll iii ",n'l iii" " .. I Ii iii ""I 
O. 10. 20. 30. 1l0. 50. 60. 70. 80. 90. 100. 

LENGTH (eM) 



I 

SUMMER FL~UNOER LISTLENGTH HIST~GARM 
FDR OFFSHORE SPRING CRUISES; YERRS 70-79 

STRATA SET 2. MID-ATLANTIC 
25. 

-
20. -

:r .... 
C) 
;z 

15. u.J -
-I 

I-
a: 
Vl 
u.J 
C) 

0: 
t-
Z 
u.J 10. w -
a: 
L&.J 
D-

5. -

o. " '" 'I ·'1 '" " 

O. 10. 20. 30. '"'D. sri. GO. 70. BO. gO. 100. 

LENGTH leM) 



SUMMER FLOUNDER LISTLENGTH HI5T~GRRM 
FOR ~FFSHDRE RUTUMN CRUISES; YERRS 70-78 

STRATA SET 2. MID-ATLANTIC 
25. 

20. 

::r:: 
l-
e..!) 

:z: 15. UJ 
-1 

I-
a: 
Vl 
UJ 
l.!) 
a: -:z 
UJ lO. w 
a:: 
UJ 
0... 

5. 

o • t ' i • , i • Ii, ii, I , , , ii, " i , i , I ,1111 U II , II " II , IIIIII f II , III HI, , , I , " i , 'i' i .11 rl 'i " •• , i r. i , I ' r i , , i , • , f 
o. 10. 20. 30. liO. SO. GO. 70. eo. 90. 100. 

LENGTH (CHI 

-; , 



I 

SUMMER FL~UNDER LISTLENGTH HIST~GAAM 
FOR INSH~RE RUTUMN CRUISES; YERRS 74-78 

STRATA SET 3. so. NEW ENGLAND 
25. 

20. -

• :z:: -t.!) ;;z: 
15. u.J 

...J -a: 
In 
u.J 
t.!) 
cr -:z 
u.J 10. w 
ex: 
u.J 
Q.. 

5. 

o. i, '" "" 'I' '" '" "1 ".II, ,n~mllllllllillm Im~ ~~n ,.wI'" '" ,,11 ...... "'I" , ...... I 
o. 10. 20. 30. llO. 50. 60. 70. eo.. 90. 100. 

LENGTH (CM. 



SUMMER FLOUNDER LISTLENGTH HI5T~GRRM 
FDR DFFSHDRE RUTUMN CRUISES; YEARS 70-78 

STRATA SET 3. 50. NEW ENGLAND 
25. 

20. 

:I:: 
t-
l!) 

::z: 
15. u.J 

-I 

t-
o: 
«') 
LI.J 
l!) 

0: 
t-
::z: 
LI.J 10. w 
ex: 
LLJ 
a... 

5. 

o. 
O. 10. 20. 30. !,l0. SO. GO. 70. 80. 90. I~O. 

LENG TH (e HI 



SUMMER FLOUNDER LI5TLENGTH HI5TDGRRM 
FaR ~FFSHDRE SPRING CRUISES; YEARS 70-79 

STRATA SET Y. HATTERAS 0 
25. 

20. 

:x: .-
C) 
z 

15. lJ.J 
...J 

.-
a: 
en 
UJ 
C) 
a: 
t-
z 
\.&J 10. u a: 
W 
0-

5. 

o. 'lill i" "I" "", "''', rlilil 111111 1111111 11111111111 Hli RfhlH1I""lImU ,'"'' ..... , tII"""f 
o. 10. 20. 30. lJO. SO. 60. 10. eo. 90. 100. 

LENGTH (CMJ 



SUMMER FL~UNOER LISTLENGTH HIST~GRRM 
FOR ~FFSHDRE SPRING CRUISES; YERRS 70-79 

STRATA SET s. MID-ATLANTIC 0 
25. 

20. 

::r 
l-
'-=' ::z: 

15. w 
....I 

t-
o:: 
en 
uJ 
'-=' a: 
I-
::z: 
w 10. u 
a: w 
CL 

s. 

o . 't i ,. iii iii iii i • iii i ill •• 1,.,' I11II11 J 11I11111111111 Ii 11m III r1 til ,11111 m", iii i it •• '" I"l, II til f 
D. 10. 20. 30. "'0. 50. 60. 70. BO. 90. 100. 

LENGTH (CM) 



SUMMER FLOUNDER LISTLENGTH HISTOGRRM 
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