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Length-Weight Relation of the Summer Flounder

Paralichthvs dentatus (Linnaeus)

By

FRED E. LUX and L. R. PORTER, Jr.^ Fishery Biologists (Research)

Bureau of Commercial Fisheries Biological Laboratory
Woods Hole, Mass,

ABSTRACT

Length- weight equations of the form W = c L*" in which W is weight, L is length,
and c and b are constants are given for summer flounder for each calendar quarter.
Weight for a given length varied seasonally. Males were slightly heavier than females
of the san-ie length.

INTRODUCTION

Infornnation on the length- weight relation of
fish is needed in studies of condition, growth,
and sexual maturity, and in investigations of

exploited species to obtain weight yields by size
and age groups from length- and age-frequency
samples of the catch. The summer flounder,
or fluke, is important to otter-trawl fishermen
and anglers in New England and Middle At-
lantic States (Bigelow and Schroeder, 1953).
The only previously published information on
its length- weight relation was based on meas-
urements of 118 fish from Chesapeake Bay
(Hildebrand and Schroeder, 1928). The present
report gives estimated length- weight relations
by calendar quarter for fish from catches by
New England otter trawlers.
Summer flounder are most abundant in the

Middle Atlantic Bight, the area between Cape
Cod and Cape Hatteras, and are found close
inshore in bays and sounds during late spring
to fall and on offshore grounds between the 40-

and 85-fm. (fathom) contours in the winter and
early spring. Tagging studies have shown that
a seasonal inshore-offshore migration occurs
and that fish from inshore and offshore grounds
are of the same general population (Poole,
1962).
Summer flounder spawn during the fall

migration from inshore to offshore grounds.
At that time, they are not concentrated and
few New England vessels fish for them; as
a result no gravid fish were available for
inclusion in this study.

The New England catch is from the northern
part of the Bight (fig. 1), inshore from Block
Island to Nantucket Sound in the summer and
offshore from Huds/sn Canyon to Veatch Canyon

in the winter. The fish for this study were
caught on these grounds.

METHODS

Length- weight equations were computed
from lengths and weights of 2,051 fish caught
in 1956-62. Of these, 1,705 were obtained
from commercial landings and 346 were from
the catch of a research vessel. Most months
were represented (table 1),

Table 1. — Number of summer flounder obtained
from commercial landings, by month

Month
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Figure 1.—Chart of the northern part of the Middle Atlantic Bight.
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relative frequency in catches to improve their

representation in the samples. Examination
of the length- weight data by size category
indicated that no apparent bias resulted from
this selection.

Opportunities for sampling the commercial
catch depended on the level of fishing effort

for sumnner flounder and on landings of this

species at certain piers in the fishing ports
where sampling could be done. Because
sampling was about proportional to landings,
we believe it fair to assume that the estimated
length- weight equations adequately represent
the length- weight relation of fish in the New
England catch in each season.

Length, weight, and sex were determined for
346 summer flounder in a single catch by a

research vessel in June 1961 at Menemsha
Bight, Mass. Because the measurements were
made in the laboratory, it is likely that they
were more accurate than those from com-
mercial san^ples, which were made under less
ideal conditions on the fish-unloading piers.

Total lengths of all fish were measured to

the nearest millimeter. Weights in grams
were obtained with adjustable spring balances

of three capacities in order to read all weights
to the nearest unit less than 0.5 percent of

the fish weight. We checked the balances oc-
casionally with standard weights and adjusted
them as necessary. Their weighing error was
about 1 percent.

The equation

W = c L''

in which W = weight, L = length, and c and b

are constants was assumed to express the

relation of length to weight. The least squares
regression of the logarithmic transformation

Y = a + bX

in which Y = log W, a = log c, and X =

log L was used for estimating values of c

and b.

Logarithms of lengths and weights were
rounded to 3 decimal places. Each fish was
treated as 1 point. Regression statistics for

all of the data are given in appendix table 1

.

Notation for regression analysis follows
Snedecor (1956).



SEASONAL VARIATIONS AND
SEX DIFFERENCES

The regression equations, based on com-
mercial and research^vessel samples, for

estimating log weight (Y) from log length (X)

in each calendar quarter are given in table Z.

The regression constants varied slightly from
quarter to quarter. The constants for the

research vessel and commercial catches in the

second quarter also differed.

The standard deviation from regression,
Sy X. (table 2) was similar in all quarters.
The last column of table 2 gives values of Sy

at mean X. Sy is the standard deviation of

Y estimated from a single X observation, and
it is needed for computing confidence limits

for Y.
Table 3 gives by calendar quarter the calcu-

lated weights for each centimeter of length, and
the length-frequency distributions of fish used
to obtain the regression equations. The equation

for the pooled commercial and research-
vessel samples was used for the second quarter.

A length- weight table for 118 summer
flounder from Chesapeake Bay collected in

both summer and winter (Hildebrand and
Schroeder, 1928) agreed closely with data of

the second and third quarters in the present
study (table 3),

We used analysis of covariance to examine
possible differences between length- weight
relations of male s and females for the

research- vessel catch of 346 summer flounder.

The slopes of the curves were the same
(F = 0.07), but the elevations (logarithm of

adjusted mean weight) differed significantly

(F = 9.39). We concluded, therefore, that in

this sample, which consisted largely of fish

less than 45 cm. (centimeters) long, males
were slightly heavier for a given length than

were fen-iales. Further study is needed to es-

tablish whether the difference between sexes
holds for all sizes and seasons.

Table 2. —Regression equations for estimating log weight (Y) from log length (X) of summer

flounder, values of the constant (c), standard deviations from regression (Sy.x), and standard

deviations at mean X for Y estimated from a single X observation (S ), by calendar quarter for

catches of 1956-62

Months



Table 3. --Length frequencies of summer flounder used in calculating length-weight equations
and calculated weights in grams (g.) at each centimeter (cm.) length, by calendaT quarter

Length January-March April-June July-September October-December

Cm. Nc.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

^0.

"41.

<i2.

^3.
4"4.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

67.

68.

69.
70.

71.

72.
73.
74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

No.

3



Appendix table 1.—Data required for calculation of the length-weight regressions for

summer flounder, by calendar quarter

Months
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Created in 1849, the Department of the Interior—a depart-

ment of conservation—Is concerned with the management,
conservation, and development of the Nation's water, fish,

wildlife, mineral, forest, and park and recreational re-

sources. It also has major responsibilities for Indian and
Territorial affairs.

As the Nation's principal conservation agency, the De-
partment works to assure that nonrenewable resources are

developed and used wisely, that park and recreational re-

sources are conserved for the future, and that renewable

resources make their full contribution to the progress, pros-

perity, and security of the United States—now and in the

future.
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