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42 T;IEA&JENGTH-WEIGHT RELATIONSHIP OF REDFISH

AS LANDED AT GLOUCESTER JUNE 15 TO JULY 17, 1942

METHODS OF MEASUREMENT

Lengths were measured on an accurate measuring board graduated in two
place logarithms‘of the length in decimeters. The board was graduated with
a maximum error in the graduations of not more than'l/loo of a centimeter
so essentially the only source of error would be the personal one bf the
way in which the fish is slid &gainst the end of the board.

Weights were taken on two spring balances graduated in two place logarithms
of the weight in 0.1 pounds. The smaller of the two balances with a ca-
pacity of 1.1 pouﬁds never indicated a deviation of more than 1% from the
true weight (in the range of weights used) in extensive tests conducted be-
fore every sample of fish was weighed. The bias of this scale which would
show up in an average was probably not more than 3%. The other seale which
was uséd for ail fish over 1.1 poundé had a capacity of 40 pounds and the
sector of the dial used was small (between 1 and 2 pounds). Careful checks
revealed no érror in weighing check weights of more than 2.5% in the range
used. However, it was found thaﬁ the observed weights of test weights were
distributed on both sides of the true value so it is considered likely that
any bias which'would-affect an average would not be greater than 1%. Thus
in examining the length-weight measurements taken for sourcee of variation,
any variation of less than 1% may possibly be caused by errors in measure-
ment and differences of more than 1% must be explained by reason of some

other source of wvariatiocn.




GATHERING THE DATA

Table 1 itemizes the source of the samples from which the length-weight
measurements were obtained. In all of these samples the fish were measured
and weighed "as landed" before washing, cleaning, or scaling.

The datalwere gaﬁhered primarily to establish the regression of weight
on length for the redfish and secondarilyvfo discover sources of variation
in'thé length-weight rélationship. To establiéh a representative length-
weight curve the samples were distributed among as many of the areas fished
as possible. Ideaily the size of the samples,should have been in proportion
to the catch from each area but the»fishing areas change from Week;to—Week
andvdata was not available on the expected distribution of the_caﬁch for the
period in which the samples were taken. The next best bet is to distribute
the samples equally among the areas. This wés done as far as possible but
only one sample of 50 fish was obtained from:each of four of the éreas which
were being lightly fished at the time (Table 1.). From six othér areas two
éamples each were obtaiﬁed. |

The actual length-weight measurements were taken during ten days'but
because of the necessity of selecting trips for sampling and the pressure of
other work the ten dajs were spread out over 33 days. The females during
this time lost much of their spawn, particularly those caught in the more
southern areas. The two sémples from the same area were taken an average
of 16'@ays apart. This was not planned but by using this informafion it is
possible to obtain an estimate of the change in weight over this period of

time.




§ Table 1.
The source of the samples for the length~-weight measurements on redfish.
(50 fish per sample). o e
i |  Area ) Dates the Samples’ Days between first'
o were landed. and second samples.
X z Channel 7/15
- Off Gloucester - 7/3 /13 10
| Jeffrey's Ledge 7/17
% - 0ff Portland 7/16
I ‘ Sequin .6/ 19 7/ 3 14
C Matinicus 6/16 7/13 27
% Mt. Desert 7/2 7/ : 12
| Platts 6/15 7/ 2 17
Cashes 7/16 |
‘ Cape Shore
| (0ff Shelbourne) 6/15 7/ 2 17
"




The samples were taken as nearly at random as was possible under the

conditions existing. Usually this meant picking about five to ten fish

from each 500 pound box unloaded until the required 50 were obtained. Hth
éver,‘some fish companies use 300 pound.ﬁheelbarrows and some a 150 pound
basket for weighing the fish inﬁtead of the 500,pound‘box. Ng,strict dis-
persion bf the sample was attempted”but not more than two fisﬁ were taken
per 100 pounds unloaded. Neither was any attempt made to spread the sample
systematically throughout the whole trip or any definite part of it. Taking
the few fish from each container resulted in spreading the sémple through
several thousand pounds of the boat's catch.

To avoid personal bias in selecting'the fish-they were piéked from the
éontainer in as objective a ﬁanner as;possible. The three, five, or eight
fish or whatever the number picked up were taken from.those-hearest a corner

or some other definite point. It is probably impossible to completely

avoid personal bias in picking up fish in this way but with care it may be

reduced to a mirdimum.

No restriction was placed on proportion of the sexes in the samples. A
significant preponderance (by the Chi2 test) of females were encountered.
Of the 800 fish measured L6l were females. The number in the samples of 50
varied from 18 to 39. (The sek wés easy to determine from the exterior for
the adult redfish at this time of year, and fairly easy in the case of the

immatures but if there was any doubt about the sex the specimen was opened

with a knife and the:determinatioh made from the gonads).
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ANALYSIS OF THE DATA

Covariance analysis was used to determine-the scurces of variation and
the significance of differences. %gblé'leresents the results of the analy-
sis for the differencestetween‘seies and among areas. 'The differences be-
tween.sexes is slight, the value of F being between the 5% and the 1% levels.
The difference among areas is highly significant being well beyond the O.l%‘
leﬁel;>vHowever,vthis differencé among areas is confounded with differences
in the time at which the samples were taken both in respecﬁ to calendar time
and fo the»periodﬁin the‘spgwning'cycle which is not the same at the same
date in the different areas représented. Hence a further examination is
necessary before it can be stated that the different areas produce redfish
with a different length-weight relationship.

The significance of the time factor was tested by a covariance analysis
of the difference between the first and second samples taken from the six
areas which were sampled twice (Table 3.). The difference is highly sig-
nificant when both.sexes are considered together or when the females are
considered sepafately but there is no difference in the males between the
first and second samples. Change in weight at this season of the year is
associated chiefly with thé females. - Furthermore it would seem appropriate
to tes£ the significance of the’differenceS'ambng areas by using the measure-
ments of the males only.

The covariance analysis of the difference among areas was repeated for

the males only. The F test reveals a difference well beyond the 1% level.

The analysis was also completed for the females only and as is now to be

expected an. even more significant difference was found among areas; well

beyond the 0.1% level (Table 4).
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TAELE 2,.--REDFISH LENGTH-WEIGHT COVARIANCE AWALYSIS OF THE DIFFERENCES BEIWEEN

SEXES AND AMONG AREAS

=

Sums of squares and products

Errors of estimate

Source Degrees )
‘ of of o 5 Sum of Degrees Mean
variation freedom Sx Sxy Sy squares of square
' freedom '
Total 799 ‘2.0966 6.2240  19.4636 . 9869 798 001237 (s = ,03417)
_ _ - (cz 8. 19%_?_
Areas 9 L1665 .B139  1,6uy (Zosy.x = $17.04%)
Sexes R | 6698  1,9344 5.5873
Error 189 1.2603 3.7757 12.2319 L9204 788  ,00117
Area + Error 798 1.4268 4.2896 13.8763 L9798 797 .001229
Difference fof |
test of areas 0594 9 ,00660
Sexes + Error 790 1.9301 5.7101 17.8192 .9262 789  .00117
Difference for
test of sexes . 0058 1 00hH8
F Test
Difference between Sexes F = ,0058/.00117 = 4.96* (5% = 3.85; 1% = 6,66)
Difference among areas F = .00660/.00117 5. ru**(5 2 1. sgh)l% = 2.43)
. i




TABLE 3,--REDFISH LENGTH-WEIGHT COVARIANCE ANALYSIS DIFFERENCE BETWEEN FIRST AND

i s o

SECOND SAMPLES .

Sums of squares and products Errors of estimate

D _
Sog;ce ef;ees 5 5 Sum of Degrees Mean
variation freedom Sx Sy Yy squares  of square
. _ freedom
" Both Sexes Tozether ' : :
‘Total 599 1.5749 L4.6972 14, 7u6h ©.7368 598  .00123
Sample 1 - .0006 ~.0007 .0009 ,
Error - 598 1.5743 4.6979 14,7455 7264 597 00122
. Di fference for 7
- Test of Sample ' L0104 1 .010Y4 **
- F = ,0104/.00122 = 8.52** (1% value 6.68)
Highly Sienificant Difference
Males Only
Total : 267 .3882 11,1686  3.7863 .2685 266
Semple 1 L0061  .017h4 L0493
Error 266 .3821 1,1512  3.7370 . .2686 - 265 .00101
Difference for :
Test of Sample -.0001 1 -
F=0 No Difference
Females Only
Total | 331 7349 2.2115  7.1202 L4652 330  .00141
Semple 1 .0007 -.0012 ,0021 —
Brror ' 330 .7342 2.2127 7.1181 RIVETS 329  .00137

Difference for
Test of Sample ‘ L0166 1 0156 **

F = 11,39** (0.1% value about 11,00)
Highly Sisnificant Difference




TABLE Y4, --REDFISH

LENGTH-WEIGHT COVARIANCE ANALYSIS OF THE DIFFERENCES AMONG AREAS

- vﬁpms of squares end products 'Efrors of estimate
§o1;£ce Deg;ees Sum of Degrees Mean
. 2 2 _ squares of square
variation freedom Sx Sxy Sy freedon
Males Only o
Total 338 . 4975 . 1.5056.  4,8763 .3199 33
Areas 9 LO436 1369 4540 .
Error 329 4539 1.3687 4. hop3 .2951 328 .00090
Difference for ’ | .
Testing Areas .0248 9 .00276
' ‘ F = .00276/,00090 = 3.07 (1% level - 2.148)
Females Only :
Total - 460 .9293 2.7840  9.,0000 - .6597 Lm9
Areas 9 .0969 .2889 L9174 -
Error 451 8324 2.4951 8.0826 .6036 4RO .001%4

Dif ference for
Testing Areas

.0561 9  .0062%

f = ,00623/.00134 = 4.65 (1% point = 2.46 0.1% point = app.3.25)




In summary it appears that there is a relatively large difference in
the length-weight relationship among areas and a lesser difference between
sexes but both relationships are confounded by a contimming loss of weight
by the females during the perlod of the sampling. Let us examine the mag-
B . ude of’these differences by means of the regression formulae row that

“thelr 51gn1f1cance has been determlned.__i,_

_? ' The Varlous‘regr9351on formmlee are prqsented in Table 5. From these
formulaelvalues of the weight have been calculated from assigned values of
 the length. ‘Several calpulatedlvalues are listed for the major regression
‘formulae and only the value nearest the mean for~theiindividual &rea re—
j gressions. Thisvsingle value is best foficomparisons‘among‘areas. Since
) j' very few redfish were less than ?AO-in length the calculated values of the -
l (:> weight for a length of .30 are subject to irregular and non-significant
variations caused by dlfferences 1n slope.
- Comparison of these calculated values of the welght for a glven length

should properly be made among the malesfonly for differences among areas.

PR S, -

It appears that the f;sh from Platts bank were significantly lighter 1n
welwht and those from.Off Gloucester, Sequln, Matlnlcus, Mt. Desert, and
~ Cape Shore ran much the same. Unfortunately 1nsu1f1c1ent.materlal was ob-=.
tained from the other four areas for a comparison of areas by the males
B ~alone. We may tentatively make a comparison aﬁongithese areas with both
sekeé»lumped together. This comparison indicates significantly lighter fish
from Cashes and significantlyvheavier'fish"from the Channel area.  Reference
to a chart of the area indicates the redfish from the periphery of theIGulf

of Maine from Gloucester to Cape Sable had much the same length-weight
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tained from the other four areas for a comparison of areas by the males
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sexes lumped together. This comparison indicates significantly lighter fish
from Cashes and significantly heavier fish from the Channel area.  Reference
to a chart of the area indicates the redfish from the periphery of the Gulf

of Maine from Gloucester to Cape Sable had much the same length-weight
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Table 5.
Do~ REDFISE LENGTH-#EIGHT
S REGRESSION FORMULA
i = ngf of length in decimeters ‘ _ Y = Log. of Weight in 0.1 pounds
g Source of ” Regression Y when X = 7
! Regression formla N Eof ¥T= .30 Jbo ks 50 .55

BothVSexés .
All measurements 800 2.96862X~ 44093 Llb97 L TU65 .89M9~ 1.0434% 1.1918

By Area .
Off Gloucester 100 2.7084 %-.3205 .8983)
Seguin - 100 3.1015 X-.ug67 .9090) ' u
Matinicus 100 ~ 2.8450 X-.3773 .9030)(L.S.D. (1% level)
Ut. Hesert 100 = 2.8467 X-.3852 \ L8958  =.0127)
Platts 100 3.1274 X-.5210 .8863) : :
Cape Shore 100 3.0405 X-.4719 .8963)
Cashes 50 2,7823 X-.3728 .8792%*)
Portland 50 2.9u6L X-.14386 .8873 )L.S.D (1% level)
S Channel 50 2.7795 X-.3400 .9108**) =,0183)
| Jeffries 50 2.9472 X-.4355 .8907 )
§ - By time of sampling ‘ :
: Sample 1 300 3.0836 X-.4876 . ©.9000
Sample 2 300 2.8598 X-.3926 .8943
Males Only . .
. Total 339 3.0263% X-.4630 Ao 7h75 .8988  1.0502
(:;Ey Area
Off Gloucester 4g 2.919% X-.4110 : .9027 )
: Sequin 39 3.0082 X-.4451 .9086 )
% Matini€us 50 2.9351 %-.4156 .9052 )L.S.D.(1% lewel)
g - Mt. .Desert 39 2.7012 X-.3222 .8933 ) =.0181)
f Platts L6 3.1079 %-.5152 ' .883h4**)
4 Cape Shore , 46 3,0336 X-.4665 .8986 )
| Cashes 18 Data .
§ _ Portland 22 ’
j : Channel ‘ 11 Inadequate
: Jeffries 20
f - By time of sampling '
. Sample 1 123 3,1059 X-.Ugug . .9028
Sample 2 145 2.9114 X-.L4131 .8970
Females Only ' o
Total 461 '2.9958 X-.U4562 JAhes  o7h2l L8919 1.0M17  1.1915
By Area '
Off Gloucester 52 2.7628 X-.3512 1.0302 )
Sequin ' 61 3.2384% X-.5555 1.0637%*)
Matinicus 50 2.7875 %-.3503 1.0434% )L.S.D.
4t. Desert 61 2.8896 X-.4063 1.0385 )1% level
Platts u 54 37,1004 X-,5061 1.0441 ) =.,0196)
; Cape Shore - s 3.0722 X-.L88T 1.0474 )
! ~ Cashes 72 ~ Data
: fq} Portland 28
) Channel 39 Inadequate
Jeffries . 30
Byshime °] ™M 100 31129 x-.5035 30k L7417 .8973 1.0530 1.2086
Sample 2 155 2.8793 x,.zoZo - 4Bgg 7kl .891% 1.0325 1.1796




relationship while those from Platts and Cashes banks in the center of the

Gulf of Maine were thinner and those from the South Channel area were heavier.
However, this comparison of the areas should be considered tentative until
data is obtained at some time other than the spaﬁnipg season.

Comparison of the differences among sexes. and among samples 1 and 2

' may be made by calculated values glven in Table 5, or perhaps more ea31ly

by the graphs (Flgures 1 and 2) The lumped data on sex.lndlcates that the‘».
females were very'sllghtly'(but 31gn1f1cantly) lighter than the males. This
similarity is probably accidental since the females decreased markedly in
weight between the first and second samples, whilerthg males stayed much the ae
same (Figure 2). /

For quick reference the length-weight curve in millimeters: and pounds.
is presented in Figure 3 and the calculated values of the weight for each
half centimeter length group are listed in Table 6. These data are most
nearly representative of the length-weight reTationship of the redfish from
the periphery of the Gulf of Maine'frdm;Glouceéter to Capé Sablerfor‘the‘
months of June and Julyf. The redfish from thé Central Gulf of Maine and the
South Channel area appear to be lighter and heaviér, respectively, énd no

data is available on the variation assoclated with different seasons. For

welghing'length—fr quency curves it is not likely that any great error-w1ll

be caused by using this curve for all areas and seasons_since even if the
fish do run lighter or heavier, the relationship among the weighing factors

will change but little. But for converting poundage to numbers, more repre-

gentative figures would be desirable.










~ Table 6.
Bedfish = Calculated Weights

s Based on measurements of 800 redfish as landed at Gloucester
between June 15 and July 17, 1942. Measurements were
distributed in random samples from ten fiching areas.

M

25 120124 065
6 15129 .o
T 130134 | 083
8 135-139 3 . .0%2
9 140-14d .103"
i 30 5149 -
| t 150-154 a6
2 155-159 138
O 3 o2k 152
b 165-169 166
5 | 170-17#. a8
6 175-179 - .197
[ 180-184 | .21k
| 8 © 185-189 | 2%
| 9 190-164 .251
o 195-199 27
o 200-204 | .292
2 205-209 b
3 202 337
b 215-219 .361
- 5 220224 387
~ 6 225-229 13




- G2 M | Pomds

T 230-234 Ll

8 235-239  Jeg

9 240-21k .99

50 2hs-2h9 531

1 soes , ,;563

2 255-259 B
3 260-264 632

" 265-269 668

:? " 5 270-274 | 707
B 6 275-2719 -T46
7 og0-284 786

O 8 285-289 «829

9 290-29% 872

60 295-299 918

1 300304 | .96k
2 305-3o§ | 1.01
3 310-314 1.06

[} NS5-319 111
1‘ 5 320-324 , 1.17
: 6 325-329 1.22
| 7 330-334 1.28
8 335-339 1.3k
9 WOk 1.39
L 70 M5-3u9 1.4
- o 1 350-35% 1.52

2
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~ O W F W PN

Mo
355-359
360~361
365-369
370-37%

- 375-319

380-384

1.58

1.65
1.72
1.79
1.86
1.9

16
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Agount of fillets of each size per 120 pounds.

"REZDFISHY (RCSETFTIS I

# 1

DISDPRIBUTIOL CF FILLEIT VEZIGHTS AS LalDED AT GLCUCESTZR

LURING ASRIL ATD MAY, 19k2
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REDFISH (ROSEFISH)

THE LENGTH-FILLET WEIGHT RELATIONSHIP, MAY, 1942
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The Iength-Welght Relationship of Redfish
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Custom House
New Badford, Mass.

June 16, 1947

¥r. Sldnsy C, Helao
Marine Biclogical laboratory
‘Woods Hole, Mass.
Dear ¥r. Hslao:

Redfish are landed almost entirely im Cloucester and if you
are interested in obtaining fresh specimens, I suggest you contact
Dre Alfred Perlmtter, Post Office Building, Gloucester, Mass, who
is our biologist thers. If you go up there, you should be abls to
obtain fish less than two days aut of the water from the fishing
vessels as they land, If you need them immedlately as they come
out of the water, you will have to go to sex to get them. Dr.
Perlmtter will advise you.

Very truly yours,

Willism 7. Rﬁyce,
Aquatic Biclogiste

¥rRimeo :
cc: Ir. Perlmtiter
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Lmount of fillets df each size per 100 pounds.

"REDFISE (RCSEZFISH

DISTRIBUTION CF FIILET WIIGHTS AS LAXDED AT GLCUCESTIER
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WEIGHING REDFISH FILLETS

GLOUCESTER, MAY 27, 13942

ARRIVED AT CAPE ANN FISH COMPANY AT 7 AM. FOUND THE GOVERNOR AL. SMITH
IN WITH A HAIL OF 383,000 REDFISH TAKEN JUST EAST OF CASHES. THE MEN AT THE
F1SH COMPANY WEREZ EXCEEDINGLY COOPERATIVE AMD SET UP BOXES IN A CORMER OF THE
CUTTING ROOM ON WHICH TO MEASURE THE FISH,  THIS PROVIDED [DEAL WORKING
CONDITIONS.,
SELECfION OF SPECIMEMS

IT WAS NECESSARY TO TAKE FISH (N THE CUTTING ROOM AFTER THEY HAD BEEN
THRCUGH THE ROTARY SCALING MACHING BECAUSE IF THEY WERE TAKEN AS THEY COME
FROM THE Z0AT THEY WOULD HAVE TO BE QASHED, SCALED, -AND CARRIED IMNTO THE
PLANT BEFORE FILLETING. AS 1T 1S, TAKING THEM iNSlDE THE PLANT FRM THE
CONVEYOR PROVIDED VERY CLEAN FISH ON WHICH 7O WORK AND THZ CUTTERS WERE AVAIL-
ABLE TO FILLET THE FISH WITHOUT LOSS OF TIME. THE F1SH HAD TO BE SELECTEC TOC
AVOID MUTILATED SPECIMEMS WHICH WERE COMMON' AFTER THE RIGORS OF THE SCAL ING
MACHINE. THE MUTILATICNS WHICH WERE AYOIDED WERE CRUSHED HEADS AND LACK oF
EYES. "OF COURSE WEIGHTS TAKEN UNDER THESE CONDITIONS ARE MOT COMPARABLE TO
THE WEIGHOUT FROM THE BOAT AND THE DIFFERENCES 3ETWEEN THE ROUND WEIGHT AND
THE CLEAN WEIGHT WILL HAVE TO BE DETERMINED LATER, - THE SPECIMENS WERE SELECTE
10 AT A TIME FROM THE CONVEYOR BELT IN AS NEARLY A RANDCM MANMER AS POSSISLE
AFTER DISCARDIMG THE MUT{LATED SPEZCIMENS.

MEASURING THE SPECIMEMS

LAID SUT IM ORDER ON THE TABLE. A CUTTER WAS ASKED TC FILLET THEM, THE FILLE
WERE WEIGHED AND THE SEX AMND CONDITIOM OF THE GOMNADS NOTED. UMDER THESE CoM-
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10 FISH IN ASOUT
ONE HALF HOUR, THIS TIME AMY PROBABLY 3E REDUCED AFTER PRACTICE,

CONDITION OF THE GCMADS

MO SHARP SEPARATION ZETWEEN THE TWO GROURPS, ALSC THE SMALLER FISH HAD RELATI-

VELY LARGE TESTES AND T SEEMS THAT THEY MUST HAVY

m

THIS CASE WERE ASOUT OME FOURTH IMCH IN DIAMETER. A SINGLE SMALL MALE WAS

D

EEMN MATURE., THE TESTES N




CLASSIFIED AS I1MMATURE BECAUSE THE GOMADS WERE ONLY ABOUT ONE SIXTEEZNTH INCH
- Iy DIAMETER. MORE WORK NEEDS TO BE CONE ON THE SI1ZE OF THE GONADS AMD THE
RELATICN OF WIDTH OF THE‘GZNAD TG THE LESGTH OF THE FISH BEFORE AND ACCURATE
* CLASSIFICATION OF MATURITY CAN BE MADE.
THE FEMALES WERE EASY TO CLASSIFY. THE OVARY IN THE MATURE FISH IS MUCH
EMLARGED AT THIS TIME OF YEAR., IMMATATURES POSSESSED AN OVARY ASOUT THREE
SIKTEENTHS INCH N DIAMETER, FIRM IM CONSISTEMNCY, COMTAINING PIN POINT SIZE
YELLOWISH OR ORANGE OVA. NO INTERGRADES WERE FéUND. CAUT!QN WAS EXERCISED
IM SEPARATING SPENT FISH FROM FISH CONTAIMNING OVA OR LARYA SINCE THE ROUGH
HANDLING MAY EXPRESS MEARLY ALL THE OVA OR LARVAEZ AND THE FISH MIGHT BE
CLASSIFIED AS SPEMT. IM EACH A CAREFUL SEARCH WAS MADE FOR DRA OR LARVAE

AMD SEVERAL SPEMT AFPEARIMG FISH WERE FOUMD TO CONTAIMN PRETEZYED OVA, ONLY WHEN

MO OVA OR LARVAE COULD BE FOUND WAS THE FISH CLASSIFID AS SPENT,. et
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The Effect of The Cull of Small Rosefish on Production

Length Frequencies | Catch Percentage by ieight of

ot , ' from which fillet | in 1941 rogefish fillets landed |
percentages were (Millions | Below' 1 to 1 1/3 ' 2 to!Over |
Aren calculated - of pounds)| 1 oz. 1 yﬁozg to 20z. 3 o0z« 3§ oz. |
Nova Scotia 475 measurements ' '
Area XXI from 3 trips 22 20.3 | 16.8 | 32.5 23.4 .1
- 7./ 1 .¢9.4 9z 0 ! soo, s

Northern Gulf
of Maine. Sub- |3820 measurements , _
‘areas XXII B, C,| from 32 trips 29 3.2 7.8 | 39.4 44.3 | 5.4

| D, F. ’ B Jo.y | 947 (/ee/

i

Southern Gulf
of Maine. Sub- |2001 measurements

areas XXII E, G,| from 21 trips 20 . 2.3 5.0 | 24.9 | 46.1|23.7|
H, J, M, N, O. » ' 7 ‘ J53 | 30,2 763 | /20
v éég%-me rements
Total and weigh- fromfggétrips. :
ed averages.  |Average weighed 140 5.6 8.5 | 36.2 41.4 | 8.3
according to 1941 : ,
catch. %,/ | $8.3 /.7 | lo0, 0

Basis of above information.

The length frequency material was gathered during April, May, and
June, 1942. The-psicentise—te woight of the rosefish fillets was cal-
culated from fillet weights on 240 rosefish from 4 different fishing
areas and filleted by 24 different cutters. |

The above table does not give any indication of the cull of fish '
at séa. No very accurate informatién on this is;gyailable but inter-
views-with boat captains indicate that an average Sf 1 to 3 percent of
théfcatqh is"discarded at sea. Sometimes in Nova Scotian waters as
much aslso or 40 percent of the catch may be culled. Apparently this

is rare since the’fishermen'can avoid the schools of small fish to

some extent




Measurements on 423 rosefish discerded at sea by three different
boats indicates that about 93 pecent of the fish so culled would have
produced fillets of less than one ounce. .Measurements of 939 rosefish

of Fhe
culled in two different plants indicates that abeout 12 percent usseﬁ

éﬁégz;égé%whaeh—would have produced flllets of over one ounce but the
average of the 1argest fish culled was of a size that would produce
fillets of Just about one ounce. - Essentially, then the cull 1imit
is very close to the size fish which will produce 2 one ounce fillet.
Some variation is, of course, to be expected; a few larger fish will
be discarded and a few smaller ones saved ; o

Because of‘the present,demand for rosefish fillets the cutting
piants at Gloucester'hare'abandoned the cull limit and the fisherman
is paid for all the fish he brings in regardless of size. The cull
was abandoned ebout ﬂay*ﬁﬁ% 1942.

Under the conditions existing before ﬁhe cuil waes abandoned
when fish yielding a fillet of less than one ounce were discarded,
raising the minimum size fillet to one and one third ounceS‘would
have decreased production by about 9 percent. Now with no cull,

it would necessitate a decrease in production of 14 percent to cull

aII,fish;yielding'fillets of less than one and one third ounces.




Redfish-Calculated Fillet Weights

Based on measurements of 240 redfish and 480 fillets from four different
fishing areas, Cashes, Off Gloucester, Cape Shore, and Matinicus, and
filleted by 24 different cutters at Gloucester, Massachusetts.

iiay 27 - June 2, 19423 '

N , Length of Fish - E%ﬁts
25 120-124 | 9.69 3
6 125-129 ,‘ : 10.9 R
7 130-134 o 12,2 o
g§  135-139 13.5 5
9 140-14k 15.0 .5
30 - 145-149 16.6 .6 .
1 150-154 = 13.2 .6
2 155-159 20.0 .71
3 160-16l4 | 21.9 I
4 165-169 | 23.9 .8
5 170-174 ' , 26;0 .9
-6 175-179 28.3 1.0
7 180-18% 30.6 1.1
8 185-189 | 33.1 1.2
- 9 190-19% o 35.8 1.3
40 195-199 38.5 1.k
1 - 200-204 hik 1.5
2 205-209 . uh. L | 1.6
3 210-214 V.5 L
4 215-219 | 50.9 1.8




Length of Fish

Cm./2
55
6

7
8

50

o0 o~ W, = W n

O

60

M,

220-22Y4 -

225-229
230~-234
235-239
aho-2hl
2up-2l9
250-254
255-259
260~-26L4

265-269

 270-27k

275-279

- 280-284

285-259
290-294
295-299
300-;304
305-309
310-314

315-319

Veight of
‘Both Fillets

Grams
54%.3
57.9
61.7
65.5
69.6
73.9

718.2

82,8

87.5

g2.4

97.5
103.

108,

L

- 120.

125.

132,

138,
145,

152.

Quaces
1.9
2.0
2.2
2.3
2.5
2.6
2.8
2.9
3.1
3.3
3.4
3.6
3.8
4.0
L2
L.h
L.7
k.9

5.1
5.4




Length of Fish : _ Teizht of
: . Both Fillets

v Cm./2 Ym, : Grams Ounces

. 65 320-324 159. 5.6
6 325-329 | 166. 5.9
7 330-334 173. 6.1
8 335339 181, 6.1
g | 3h0-3h 189, 6.7
70 us-349 195, 6.9
1 350-354 205. : 7.2
2 355-359 - 2l3. ' 7.5
3 360-364 222, 7.8
4 365-369 2317. 8.1
5 370-374 | 240. g.5
6 375-319 | 250. 8.8
7 280-38}4 | 259. 9.1




Weight of one fillet in ounces.

REDFISHE (ROSEFISH
THE LENGYS-FILLE? WEIGHT RELATIONSHIP, MAY, 1g%2
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Ifillefs frod four [diffefent fishing |areae] Cashgs, P ‘
! 0ff GJoucesfer, Cdpe Shyre, .aijd Matinicus] and ) ) // :
fillefed by |24 differeny cuttdrs at|6loucdster, _ - A
Messadhusetis. ‘ - ! : s, . /
. iy N //‘ / S . ’)/
27 ) L7 P
e L
7] / P
kd ; N T
/// V - A7 ‘
7 f’ - e
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,”, // I//// ' ;
— -7 - . - I bl Nindty five perdent off the fillet
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B g P, P 2l dotfed 1ines. -
el B "’4_’_‘-[—" iR
4 _d---r - ‘
T T | T 1 | T T T T ] T I | T | T T T T T
6 7 g 3 10 11 12 13 Sy 15 16

Length to fork of tail in Incheg.

comsenne

(4 stenderd measurement proposed for general use on redfish,)

5

LI EN B L B L
6 1

Length of fleshy part of body in Inghes.

1 _ Tt I rrr I UL l P l I ] I ot r
8 ‘9 10 - n o, w13 1y
(The measurement used by some buyers gt Gloucester in culling redfish,)
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The Iength-Weight Belstionship of Redflsh

_':} ij’f ( L ks /\T//;L_ 4—{;‘ "a;/(? /;;f—rﬂl?_/
-4 S AT
/f/7—f6;gla 1 itemizes the source of the samples from which the\K“\
/ \—-QMM};J""U
T / length-weight measurements were obtained. In all of these samples | . ‘iiﬂxg/ ,
o | 7EPTY

| the fish were measured and weighed"as landed” before: sleaning or J

\
w of s vssiansnd —Gop)

Lengths were measured on an accurate msasuring ‘board grad-

uated in two place logarithms of the length in ndecimeters. The

board was graduated with a maximum error in the graduations of
essentially

nof more than 1/100 of a;centhmeter-so/the only source of error

would be: the personal one of the way in which the £ish is.slid

against. the end of the board

Wbights were taken on two spring balances graduated in two

place~logarithms of the weightrinzﬁql pounds. The smaller of
the two balances with a capacity of l.1 pounds never indisated
{in the range of weights used)
a deviatdon of more than 1% from the true weight/in extensive
tests conducted before every sample of fish was weighed. The
bias of this scale whicﬁ would shoy uﬁ in an average was prob-
i ably not more than %%. The other scale which was used for all
fish over l.1 pounds had a capacity of 40 pounds and the sector
of the dial used was small(between 1 and 2 pounds). Careful
chécks revealed no error in we1ghing check weights of more than
2.5%»1n.the-range used. However, it was found that the observed
ﬁeights of tést weights were distributed on both sides of the true

value s¢ it is considered likely that any bias which would affect

an average would not be greater than 1%. Thus in examining the

':.‘ . . Pt
g length weight measurements taken for sources of varlation,;&hlz




variation 0£i&bss:§han‘1% may possiﬁly be caused by errors in
meagsurement and differences of more than 14 must be explained
by reason :f some otherrsource of vaiijjizifraj Pﬂ/%wju#& Mmlﬂﬁffa~ﬁﬁfxtum£-
GATHERING THE DATA

Thé data were gathered primarily to establish the regression
of weight on length for the redflsh and secondarily to discover
sources of variation in the length weight relatbOnship. ‘To
establish a representative length weight curve the samples were
distributed among as maﬁy of the areas rlhhedras possible.
Ideally the size of the saméles should have been in proportdon
to the catch from each area but the filhing areas change from
week to week and data was not available on the expected distribu-
tion of the catch for the period in which the samples were taken.
The next best bet is to distribute the samples equally among
the areas. This was done as far as possible but.only one sample
of 50 fish was obtéined from each of four of the areas which
were belng lightly fished at the time (Tablel. ). From six other
areas two samples each were obtained.

The actual length weight measurements were taken during
ten days but because of the necessity of selecting trips for
sampiing and the pressure of §ther work the ten days were spread
out over 33 days. The females during this time lost much of

portilonsy A c;bnﬁazLAﬁﬂ el

their spawn attimegrtiis—seemmelronra progsessedsdm southern

areas. The two samples from the same area were taken an average

of 16 days apart. This was not planned but by using this pamé—

W Al euven b

of—she—-dmta i$ 18 possible to obtain an estimate of the vabwe—of.

t/w/z /MA-(/L 1// 0:1/»@ ﬁm/@&wz/%@w .




Todde |
Pakde_ .- The source of the samples for the length-weight .

meaguremants on redfish. (50 fish per sampla.)

) Date the Samples Days between first
Area were Landed. and second samples.
Channel 7/15
0ff Gloucester  7/3 7/13 - 10

 Jeffrey's ledge  7/17

0ff Portland  7/16
Sequin 6/19 /3 14
Matinicus 6/16 = 7/13 22 )
Mt. Desert 7/2 7/14 12
Platts 6/15 7/2 17
Cashes 7/16
Cape Shore
{0f£f Shelbourme) 6/15 /2 17




The samples were taken as nearly at random as was possible
unddér the conditionsbexisting. Usually this meant picking about
five to ten fish from sach 500 pound box unloaded unt 11X the
required 50 were pbtained.' However, some,fish,cdmpanies use
300 pound wheelbarrows and some a 150 pound bgsket for weighing;
the f1sh instead of the 500 pound box. No etrict disjersion of

the sample was attempted but x:xgunxxxt not more than two fish

were taken per 100 pounds unloaded. Neither was any attempt

made to spread the sample systematically throughout the whole
trip or any definite part of it. Taking the few fish fram each ‘ Ce
container resulted in spreaﬁing‘the sample through several |
£housand pounds of the boats.catch.

To avdid per;onal bias in selecting the fish they were
picked from the cenxaineé in as Z® objective a manner as possible,
The'three, five,:o¥'eight fish of whatever the number picked
up were  taken from those nearest a sorner or some other definite
point. It is prcbablyvimpossible to completely avoid personal
?iaé in picking up fish in this ®ay but with dare it may be
redunced %0 a minimum.

No restriction was placed on proportion of the sexes in the

. (O th 0 Ht)
samples. :A_significant.preponderance\of fédmales were encountered,
0f the 800 %ish measured 461 were females. The number in the .
samples of 50 varled from 18 to 39. (The sex was easy to deter-
o Hlws Tojon, é'j/ ylare

mine from the exterior for the adult redfishfend faitly easy

in the case of the immatures but if there was any doubt .about

the sex the specimen was opened with a a knife and the determination

made from the gonads.)




ANALYSIS OF THE DATA

Oovarianee analysis was used to determine the sources of
variation and the significance of differences. Table‘z presents
the,results>of‘the analysis for the differences hetweenzsexes

and among areass The differences between sexes is slight, the

‘value of F being between the 5% and the 1% levels. The difference

among areas 1s highly significant being well beyong the O. 1% level.

However this difference among.areas is confounded with differences

in the time at which the samples were taken both in respect to

calender time and to the period in the spawning cycle which is not ane

the same at the same=dete in the different arsas represented.

 Hence a further examination i# necessary before it can be stated

that the different areas produce redfish with a different length-
weight relatioﬁship.

The significence of the time factor was tested by a covariance
analyeis of the difference between the first and second samples
taken from the six’arees which were sampled twice (Table 3e)e
The differsnce is highly significant when both sexes are con-
sidered together or when the females are considered separately
but there is no éiffereﬁce‘in the males between the first and
gecond samples. Change in weight at this season of the year is
associated ehiefly‘With the femaies@ Furthermore it would seem

appropriate to test the significance ef the differences among

areas by using the measurements of the males only.
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The eovarianee analysis of the difference among areas was
repeated for the males ohly. The‘F test reveals a difference
well beyond the 1% level. The analysis was also completed for
the femaies only and as is now to be expected and sven more
significant difference was found among arsas; well beyond the
0.1% leveli{Table 4).

In su;ﬁary it appears that‘there is a relatively largs
difference in the length weight relatbnship among areas and
a lesser difference between sexes bu£ both relationships are

continuing
econfounded by a/loss of weight by the females during the period of

the samplings Let us examine the magnitude of these differences

by means of the fegression formulae now that their significance

has been determined.

The various regression formulae are presented in Table 5.

From these formulae values of the weight have been calculated

from assigned values of the length. Several calculated values

are listed for the major regression formulae and only the value

nearest the mean for the individual area regressions. This single

. value is best for comparisons among areas. Sinece very feow redfish
were less than +40 in length the caleculated values of the weight
for a length of .30 are subject to 1rregulaf and non-significant

variations caused by differences in slope
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