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Age and Growth of the Goldeye IIiodon alosoides
(Rafinesque) of Lake Texoma, Oklahoma!
lIAYO MARTIN,:l Oklahoma Game and FIs" Department. Chickasha

Limited investigations have been previously made on the growth of the
goldeye in northern United States and Canada. Bajkov (1) aged an un­
known number of goldeye in Manitoba. Van Oosten and Deason (24) aged
10 goldeye from lower Red Lake, Minnesota. Eddy and Carlander (7)
aged 625 goldeye from Red Lake, Minnesota. No previous study on the
age and growth of the goldeye in Oklahoma or elsewhere tn the southwest
has been published.

MATERIALS AND METHODS

0111 nets were used in collecting most of the goldeye used in this study,
although some were caught by angling, and one young-of-year fish was
Collected with a 25-foot, 1/4·inch bar-mesh bag seine. Fyke nets were used

. 1 PorUoaa of a theala aubmlued In pa~l fulfillment of the requirements for Kuter of
lk!;nre cIe«ree at the Unlv8l'l1lty of Oklahoma under the direction of Drs. Carl D. B""
:\ A. O. Weese. Appreciation la expressed to Mr. Kermit Z. Sneed for aid In _*8 aDd powth
th . nU!lluea. The Unl,el'llity of OJdabOlll4. the OklAhoma Game. anel rtJh Department. anel
n:;"ardJ~' Army Corps of Znllneen pronded funda and equipment for the collection, and
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durina' tbe lll.9 field work, but no goldeye were taken by this method.
Apt and growtb calculatioll8 were made for 7. of the 89 goldeye collected In
1'.8, and for 817 of the 970 collected In 1949. Collectloll8 were made at
..ven widely separated .tatlone on the lake In 1948 and at eight .tations
In 194•.

Gill nete Included: "experimental net.... 126 x 6 feet. divided Into
ttve 26·foot lengtbe of 3/4-, 1-, 1 1/... 1 1/2-, and z..lnch bar 'mesh; and nets
%10 J: 8 feet. of I·, 11/2-, 2-. and 21/2-lnch bar mesh respectively. Generally,
nete were eet In the evening and were lifted the following morning.

In 1948, .tandard length. were taken In Inches to the nearest 1/16 incb.
Welghte were recorded in grams, using a spring platform-balance, with a
capacity of 500 grams and caUbrated in one gram Intenals. In 1949 both
etandard· and total·lengths were taken to the nellrest millimeter on a
standard fleh measuring board according to the suggestions of Carlander and
Smith (4). The 88me type of balance was used in 1949 as was used In 1948.

Most of the fish collected In 1948 were not sexed. However, before tbe
1949 collections were made It was learned that goldeye could be sexed ex­
ternally by the shape of the anal fin. This eexual dimorphism was men­
tioned by Jordon and Thompson (16) and Hints (13) although the dU·
fMence was not Illustrated In eitber paper. In tbe female the lower edge
of the anal fin Is slightly concave or almost straight; In the male there fa
a large lobe at the front of this fin, giVing the anterior lower edge a convexly
curved contour (Figure 1).
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FIGURII 1. m",orpACa"" 01 tAe AMI Fi" i" 'be Mole lI"d Ffllflllle Gol4ellt.

Jlolu are ,AOtDIt 0It 1M "gAt, 1fllflolu 0It the left.
SCale eamples were taken from below the lateral line Just posterior

to the tip or tbe pectoral fln wben the latter wu compressed qalnet the
alde of the body. TheBe were placed In envelopes on wblcb pertinent data
1nlre recorded.

In the laboratory an attempt ".. first made to monnt the seal. lD
cl7cerln ....UD, followloc a formula ad-roeated by Van Ooeten (23).
H01nlnr, this method prom to be impractical. bceauee proper rna-
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tePials were not available. Thereafter, 'scalea to be read were soaked
in water, cleaned with a small brush of camel's hair, and temporarily
mounted in water between two microscope s1ldea. Examination of the
samples was made at a magnification of x43.0 on a micro-projector simllar
to that described by Van Oosten, Deason, and Jobes (25) and pictured by
Lagler (17).

Conversion factors based on 996 fish were determined by the use of a
method described by Beckman (2). They were as follows: standard.length
to total-Iength-1.226; total-length to standard-length-.8158. The' 1948
nsh samples were converted from standard-length to total·length.

GILL NET SELECTIVITY

The primary concern in collecting a· sample ot tish tor an age and
growth study Is to get a random sample of the actual population; that is,
to get numbers of each length and age in the proportion In which they
occur in the population. The use of gill nets bas resulted in many ideas
concerning their Influence on age and growth data. HUe (12) gives an
adequate review 'of the previous literature on the subject. He concluded
that "The action of a net of specified mesh depends first upon the range
of length and abundance of fish within the population, and second upon
the morphological characteristics that determine in what manner the flah
Is held captive."

The selectivity ot the gill nets in taking the larger and older fish
Is apparent (Table I). No young-of-year fish were captured, even with
3/4-inch mesh, and relatively small numbers of age-groups I, II, and III
were caught.

TABLE I
f,ength Frequencies 01 Lake Texoma aolde1/e Taken b1/ Dil1erent am Net

Mesh Sizes for 19-48 and 1919.

NET SIZE IN INCHES

STANI>ARD' Exp. 1 Exp.2 Exp.3 EXP.4 EXP.5
I.ENGTH 3/4 1 11/4 11/2 2 1 11/2 2 21/2 TOTAL

130-139 1 1
140-149 1 1
150·159 1 1
160-169
170·179 1 1 2
180·189 3 12 3 18
190-199 6 1 7 4 17
200-209 7 9 13 1 30
210-219 7 2 21 1 31
220-229 3 4 12 3 1 23
230-239 1 4 5 1 3 29 43
240-249 4 7 13 9 63 4 100
250-259 10 12 1 16 106 5 160
260-269 1 2 2 _7 1 6 161 1 181
2;0-279 1 4 6 1 4 164 4 184
280-289 2 12 1 4 98 3 1 121
290-299 2 33 1 21
300·309 5 2 7
~lo-319 1 1
~20-329

:~30·339 1 1

TOTALs 3 34 45 57 6 96 683 26 1 948
:\\-QAOI;

l.KNOTH 181 214 238 261 232 264 262 280
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Prtchard (18) used six different stzes of mesh to catch Lake Ontario
.chuba and on the baste of his study conclUded, "The ditference of 1/4 of an
tnch in the stze of mesh may mean to a ftsherman either a profitable or
'stan-ation' industry." Prtchard's conclusion would also hold true tor Lake
Texoma goldeye where a 1 l/2-inch mesh net took 740 out of the 948 fish
taken on which data were reCorded (Table I). A 1/2-inch increase in the
size of the bar mesh resulted in a decrease to only 30 fish captured.

The mode of the lengthll of the tlsh caught in meshes up through 1 l/Z
Inches Increases as the mesh size Increases (Table I). This indicates, to a
certain extent at least, a more random sample than it the modes bad not
changed. Evidence that the larger fish were adequately sampled is shown
by the overlap in the modes of fish taken by the 1 1/2- and 2-inch mesh nets;
alllo, the number of fish captured in the larger mesh decreased abruptly.

SEX RATIO

Out of 889 goldeye collected In 1949, 641 (72.1 per cent) were temales,
while only 248 (27.9 per cent) were males. In every age-group in which
enougb fish were cbecked to draw conclusions there was a lack of balance
between the sexes (Table II).

Geiser (10, 11) cited many references indicating that the mortality
of male animals is unusually high when there are adverse environmental
conditions. The steadlly Increasing percentage of females in age-group
III, IV, and V (Table II) supports this hypothesis.

TABLE II
8e:e Ratlo Wlthln Each Age-group 01 Lake Texoma Goldelle Oollected In 1949.

. - ---_.-:.=:-:=:-"-::----==.-:..-==-==:::::-==-=::.

NUMBER NUMBER PERCENT PERCENT
AOE-GROUP OFFEMALE8 OF MALF.8 OFFEMALE8 OF MALES

I 4 0 100 0
II 117 19 86 14
III 148 95 61 39
IV 292 99 75 25
V 47 11 81 19
VI 2 0 100 0

BODY LENOTU-SCAU: LENOTH RELATION8I1IP A~D THE CALCULATION OF GROWTH

Different authorities have used various methods for measurement of
the radius and diameter of scales. Van Oosten (23) found the anterio­
posterior diameter measurement to give a more accurate expression of the
relationship between scale length and body length tor tbe lake herring
than the radius measurement. Spoor (21) working witb the white sucker
(Oat08tomu8 commersonli) found the dorso-ventral diameter of the scale to
be the most satisfactory measurement. Jenkins (14) found the dorso-Iateral
radius of the scale ot the river carpsucker to be most accurate. Everhart (9)
estabUshed that the anterior measurement was better than the lateral one
for smallmouth black bass.

In view of these differences In the findings of various fishery biologists
the writer took both· anterior and dorso-Iateral measurements trom the
focus to the margin of the scale. The anterior measurements were
made along a central anterior radius. The dorso-Iateral measurements w<>re
made from the focus perpendicular to the central anterior radius.

In spite of the wavy anterior margin of the scale (Figure 3) the
anterior measurement proved to be more accurate than the dorso-Iateral
measurement. The anterior measurementa gave a higher coefficient of
correlation than did the lateral ones (.74 for the former as compated with
.86 tor the latter).



ACADEMY OF SCIENCE FOR 1953

The data were grouped in ten-millimeter Intervals of total fish length
and ten-millimeter intervals of total seale length (X f3.0). The calculated
meaDS were plotted on a graph (Fig. 2). When the data are thus grouped
lWO regression lines may be drawn.
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f'lGURE 2. Body Length-scale Length Relationship 01 954 Lake Texoma
Goldeye Collected in 191,8 and 1949. Dots Represent the Mean
Body Length Corresponding to Each Ten-mtllimeter Interval 01
Beale Length.

Wilson (27) indicated that there has been 80me disagreement among
fishery investigators as to whlchregreBSlon should be used. Winsor (28)
stated, "Our general principle, it appears, should be ... (to) anange the
eXr>eriment 80 that the desired regression can be determined directly.
That Is, the variable trom which prediction Is to be made should be taken
88 the independent variable."

Since the calculation of fish length (II) from known scale length
~:\ I fs desired, it is the regreBBion of 11 on z which 8houl~ be used in the
,·terminatlon of the intercept "Ca) and the slope of the regreufon Uue (b)

&.." shown in Figure 2. "
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Correlation tabla were made by a method described by Wllson (27),
for both anterior and lateral ecale measurements for use In computing the
bodT leDgth-eeale length relationship and the coefftelent of correlation.
The rqresslon equation 'II = a+ bz was used In fitting the regression Une
to the data. where ¥=total-Iength; a = a con8tant; b = a con8tant;
:e = seale radius. The calculated value of the Intercept for the anterior
measurement of the scale radlu8 was (a) = 114.3 and the slope was (b) ::::
0.786.

Weese (26) found that the intercept value for white bass Increased with
ace whfle the coefficient expressing the slope of the 'regression line de­
creased. Thll II probably true of the goldeye too, since 82 per cent of the
1949 goldeye were In ace.groups III, IV, and V. Weese (26) also found
that the coefficient of correlation decreased as the white bass became
older.

DETUJlINATION or AOE

A review of the literature did not reveal that any previous Investigator
had prelented evidence substantiating the validity of the seale method for
determining the age of goldeye. In order to establish that the annuli
were true year marks, the data were cheeked In several ways. First, the
modes of the length-frequency distribution correspond with the modal
lengths of age-groups, especially for the younger age.groups (Table III).

TABLE III
Length Frequendes at Each Age.group 0/ Lake Texoma Goldelle

(Sexes Combined) Collected in 1948 and 1949.

TEN-XX.
INTERVALS
orTOTALo
LElfGTH

160·169
170-179
180·189
19()'199
200-209
210-219
220-229
230·239
246-249
260-269
266-269
270·279
280·289
290-299
306-309
310·319
320.329
330.339
340-349
36()'369
3S0-3S9
370-379

ToTAL .AND
GILAND TOTAL

I

1
2

1

II

1
19
13

8
27
22
25
17

7
4
3
1
1

U8

AOE-GROUP

III IV V VI

1 1
1
3

12 3
57 3
85 21 2
49 39 3
40 80 4
16· 143 10

3 98 23
2 38 16 1

7 8
111

No. OF
FISH

1
2

1
1

19
13
8

27
24
26
20
22
64

111
92

125
169
124

67
15

3

924

PER
CENT

.108

.216

.108

.108
2.056
1.406

.865
2.92!
2.697
2.813
2.164
2.38
6.9%6

12.0l!
9.956

13.525
18.29
13.419

6.16S
1.623

.324

There Ie no overlap between age-gJ'Oupe I and II. and 'Uttle overll~
between ace-croupe II and III, ",hUe age-groupa III and IV have dlttereD
mod.. Second; a eomparison of the ealculated lengths at the end of yar iolJ i
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years of life with empirical lengths at the time of capture shows that the
former concur with the latter (Table VIII).

Calculated lengths do not exactly agree with empirical lengths (Table
S) since most ot the fish were taken during the growing season; there­
fore, the empirical lengths fall between two calculated lengths. Thus, the
average calculated length to the third annulus of fish in age-group III
exceeds the actual measured length of flsh in age-group II. Likewise. the
calculated lengths of age-groups IV and V at the fourth and fifth annuli
exceed the empirical lengths of fish in age-groups III and IV.

The third point substantiating the scale method for the aging of the
goldeye is that the calculated growth histories of flsh collected in 1948·
and 1949 are in close agreement (Table IV), 8S well as averages of empirical
total-length. It should be remembered that a standard conversion factor
was used for converting 1948 standard-lengths to total-lengths. This
probably explains the shorter lengths of the older 1948 fish in age-groups
IV and V since their average empirical weight was greater than that of the
1949 fish.

TABLE IV
C'ompartsons of Averages Of Empirical Total-lengths and Averages 01 Oal·
(',dated Total-lengths lor 1948 and 19.f9 Oollection, 01 Lake Texoma Goldelle

AVERAOES O}o" EMPIRICAL TOTAIo-LENGTHS
OF FISH OF VARIOUS AGE-GROUP8

AT TIME OF CAPTURE

GRAND WEIGHTED AVERAGES OF CAL'
C'lJLATED TOTAL-LENOTIIB AT ENDS OF

VABIOUS YEARS OF LIFE

YEAR OF CAPTURE YEAR OF
LIPS

YEAR OF CAPTURE

AOE-<lROl1P 1948 1949 1948 1949

I 6.9 (4)· 1 7.6 (74) 7.6 (817)
II 11.0 (8) 9.8 (140) 2 8.9 (74)' 8.8 (813)
III 12.2 (23) 12.0 (224) 3 10.9 (66) 11.2 (673)
IV 12.8 (36) 13.1 (387) 4 12.2 (23) 12.6 (449)
V 13.4 (7) 13.6 ('60) 5 12.9 (7) 13.2 (62)
VI 14.3 (2) 6 14.2 (2)

------------._-----
TOTALS (74) (817) (74) (817)
=-'.-=:.= ...-:::-:::='::.:-._-:::-::==:::::::-===:.=:_7"~ •. -.-==-::::"•.':._'_;'_-'~~::-:-:- . ...:-;::

·numbers of fish in parentheses.

Annuli on goldeye scales (Figure 3) can be recognized by the criteria
that they usually cut over circuli (though this is sometimes extremely
slight or even missing, especially at the first annulus), and by a dif·
ference in the distance between circuit immediately before and after the
year-mark. Sometimes an annulus can be recognized by erosion or
absorption of a strip of scale in the area where the annulus occurs. Acces~

Bory checks, or false annuli, were found consistently between the year-marks
on the seales of larger fish. .In some cases these checks made age deter·
minations difficult and some scale samples were discarded. Fortunately,
most of these checks, ~ere prominent In the anterior field only.

RATE OF GROWTH

To calculate individual growth histories a direct proportion nomograph
was used similar to that described by Carlander and SIQJth... (3). The- data
.....ere averaged to find the average growth for each .year of life (Tabl. V
and' VI). Growth historieS were also calculated for '"the sexes separately
,j Table VII, Figure .). That calculated lengths wer~''slfghtly tf$eeurate
I~ indi~t~ by the fact that the coetfici~Dt of correlatfC?11 WatJ sOmewhat low.
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FIGURE J. Go1delle Scale From an Age-group-I Pish.

TABLE V.

Average Calcwlated Total-lengths and Increments of Average Total·length for
Eaell Age-growp of Goldelle (Sexes Combined) Collected in Lake Tezoma. 1948.

;'-.:'-=:=-=:-, -::.::;:':":-="~=":':-'~-"-",=-="":='::::"-

AVERAGE AVERAGt:
EMPIRICAL EMPIRICAL An:. CAr.CUI.ATED TOTAL-LENGTHS

AGE- NUMIlD TOTAL·LENGTII WEIGHT (MM.) AT END Ot' YEAR OF LIFE.
GROUP 01' FI8H

MM. IN. OM8. OS. 1 2 3 4 5

II 8 279 11.0 206 7.3 192 238
III 23 810 12.2 258 9.1 191 227 279
IV 36 826 U.8 290 10.2 194 225 277 309
V 7 340 13.4 367 12.9 198 228 274 307 337

Gun WEIGHTED AVbAO£TOTAL-LMGTH (MM.) 193 227 277 309 337
G&AKD WIUGHTED Av&aAGB TOTAL-J:&1'OTB (IN.) .7.6 8.9 10.9 12.2 11.9
."CU»UT8 or Av&aAGB TOTAL-LBNGTH (MM.) 1~3 34 50 32 18
Jl'«lUJIBIn'8 OJ' Av&aAGB TOTAL-LMGTB (IN.) 7:6 1.3 2.0 1.3 .7
JIl41JJVAUIn' 81'Al'DAaD-LBNOTB (MM.) 167 186 226 262 264

'l"orAL RUM" OJ' naB 74 74 74 66 43 7
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The mean total-length of 1032 goldeye captured In 1948 and 19<&9 was
313 millimeters or 12.3 Inches. The mean weight for these fish was 1'1'1
grams (9.8 ounces). Bajkov (1) working in the prairie provinces of Canada,
stated. "The average weight of the goldeye of the prairie lakes varies be­
tween one-halt and three-quarter pounds." This Indicates that the Lake
Texoma goldeye do not differ greatly in weight trom the goldeye in that
region.

The largest fish (14.7 inches, total-length; 19.8 ounces) was a female
(rom the 1949 collection belonging to age-group VI. The largest male goldeye
captured at Lake Texoma was 13.9 inches in total-length and weighed 15.0
ounces. The largest femille fish from Texoma was much smaller than the.
goldeye captured in the North Platte River, Wyoming (Simon, 19). This
fish was 18 inches long and weighed 43 ounces. A large Iowa specimen was
18.0 Inches long but weighed only 33 ounces (Carlander. 5).

TABLE VI
J.verage Calculated Total-lengths and Increments o! Average Total-length for
f;ach Age-groupo! GOldelle (Sexes Combined) Collected in Lake Texoma, 19W.

AVERAGE AVERAGE
EMPIRICAl, EMPIRICAl. An;. CALCUI.ATIW TOTAL-Y.Jo:NGTH8

AOE- NUMBER TQTAL-LENGTH WEIGHT (MM.) AT ENIl OF YEAR OF LIFE..
IIKot·P OF FISH ---------------

}ur. IN. GMS. OZ. 2 3 4 6 6

I
II
III
IV
V

VI

4
140
224
387

60
2

175
249
306
334
344
364

6.9
9.8

12.0
13.1
13.5
14.3

38
148
268
313
349
470

1.3
5.2
9.1

11.0
12.3
16.6

146
171
192
198
197
198

209
226
227
227
229

287
283
279
280

320
316
312

336
343 360

GRAND WEIGHTED AVERAGE TOTAL-LENGTH (MM.)
GRAND WEIGHTED AVERAGE TOTAL-LENGTH (IN.)
IXCREME~TS OF AVERAGE TOTAuLENGTH (MM.)
ISCREMEXTS OF AVERAGE TOTA.ULENGTH (IN.)
C.\(.Ct'LATED AVERAGE INCREMENTS (MM.)
EQUIVALENT CALCULATED STANDARD-LENGTH

(MM.)

191
7.6
191
7,6
191
156

224
8.8
33

1.3
33

183

284
11.2

60
2.4
57

232

319
12.6

33
1.3
37

260

336
13.2

17
.7
20

274

360
14.2

24
.9
17

294

TOT.\f. N{;MBER of FISH 817 817 813 673 449 62 2

The growth of goldeye at Lake Texoma is similar to that of other
sPecies of fish at that Lake and other new impoundments (Table V and VI).
The growth rate has declined as the lake has aged and the number of fish
Increased. The fish In older age-groups exhibit greater amounts of growth
during the first two years of Ufe than do younger fish, apparently a reversal
or Lee's phenomenon. These data are In agreement with the findings of Sneed
and Thompson (20), Stroud (22), Eschmeyer and Jones (8), and other.
Who have observed that the growth of various species In newly created
Impoundments is extremely good Immediately after Impoundment. There
is eVidence that an Increase In population Is partially responsible for a
slower growth rate of fish. Johnson (16) reviewed the literature regarding
the effects of crowding upon fish and other aquatic animals and 8ugke.teet
that the 810w growth of black and white crappie In Greenwood Lake, IncUana,
may have been the result of the accumulation of metabolic wastes and -of
P5:--chological effects.
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The annual growth Increment .for 1949, obtained by comparing the
mean lengths of each age-group, was respectively 7.5, 1.3, 2.4, 1.3, 0.7, and
0.9 Inches. There was. a tende'ncy for the increment to decrease with In.
creaelng age, although there were alternately good and poor growing years.

.One poulble explanation of this may be that slow growth In alternate years
I. correlated with spawning slnee It Is reported that goldeye do not spawn
every year after maturity (13). Clemens (6), working with Lake Erie
burbot· found that mature burbot had slower growth rates than immature
onN.
..eo

o 1 • • •
YEAR' OF LIFE

FIGURE -f. Wrig1ated Average CalClllated Total·lengths 01 826 Goldeyt.
Solid Line Represents the Females. Broken Line represents
the Males, 19~8 and 1949 C~nectwftS, ' .

The tew goldeye sexed in 1948, togetller with those sexed In 1949.
were combined to Increase the size of the samplQ. There is a dlffer8lltiaJ
I1'Owth rate In length for the two sexes {Table: vn;.F1gure 4); .The females
a,"raced lonpr in.empir1cal length tor .every: age-group.In calculated
length the females averaged .longer at the end ot their.:1hlrdn4r ot lite
and thereafter (Figure "). .
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TABLE VII
Average Total·length at Capture 01 Male and Female Lake Tezoma

Go1delle and the DIfference in Length of the Sezer.

MEAN
TOTAL-LENGTH

NUMBER OF FISH AT CAPTURE LENGTH LENGTH
DIFFERENCE DIFFERENCE

AGE- MALES FEMALES MALES FEMALES
OF THE OF THE

GROUP SEXES IN MM. SEXES IN INCHES

II 18 117 232 251 19 0.7
III 87 127 302 308 6 0.2
IV 106 309 326 336 10 0.4
V 12 47 340 345 5 0.2

The growth in length of Lake Texoma goldeye is compared with the
growth in other waters in Tables VIII and IX. It should be remembered
that the Lake Texoma fish were grouped in ten-mlllimeter intervals accord­
ing to scale lengths, then body lengths were calculated. Others have grouped
their fish by body lengths to calculated growth. Lake Texoma goldeye
grew much more rapidly the first year of life than goldeye in the northern
lakes which have been studied (Tables VIII and IX). After the first year,
the northern fish had greater increments ot growth for every year (with
one exception) so that they gradually overtook the Lake Texoma goldeye in
length. The goldeye from Manitoba exhibited the same pattern of
alternately good and poor growing years as shown for Lake Texoma fish
(Table VIII).

TABLE VIII
Comparison 01 the Growth Rate 01 Lake Texoma Goldelle Collected in 1949

with that 01 Goldeye in Other Water8 .
.. . -=-..:::... - . .:....:::::-=.. .;;..:...:~--

AVE. CALCULATED STANDARD'LENGTH
BODY OF WATER WORKER NUMBER (M30I.) AT END OF YEAR OF LIFE

OFFISH
3 5 6 71 2 4

LAKE TEXOMA (1949) MARTIN· 817 156 183 232 260 274 294
RED LAKE, MINN. EDDY AND 626

(1942) CABLANDER 60 137 202 237 268 291
MA:VITOBA (1930)
(VARIOUS LAKES) BAJKOV 100 150 206 230 290 330 346

-Total·lengths were converted to standard·lengths.

TABLE IX
Compari80n 01 the Growth Rate 01 Lake Texoma Goldeye Collected in 1949

Wlth That 01 Goldeye in Lower Rea Lake, Minne80ta.
--o,,=-=-----c----=-==~_=-c....---,--====_=============

AVE. CALCULATED TOTAL-LENGTH
BODY OF WATER WORKER NU:MBEB (IN.) AT END OF YEAR OF LIn

OFFISH
2 3 4 6 61

L., K2 ThOMA (1949) MARTIN 817 7.6 8.8 11.2 12.6 13.2 14.2
LoWER RED LAKE VAN OoSTEN 10 3.1 7.9 11.0 12.4 13.6 14.4

(1939) AND DEASON- ~.:.-

LENGTH-WEIGHT RELATIONSHIP

f The equation log (weight) = -4.64392 + 2.89078 log (length) wu
gound to apply for calculating weights. (Table X presents the data for

!l6 flab In botb years' collections.)
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The bulk of the ffell of potential commercial value. ('.e., length intervals
where more thaD 100 ffeh were taken with gill nete) have average total·
:a.u.tha between 11.8 tnchee and 13.8 Inches and average empirical weight!
between 8.6 ounces and 12.6 ouncee (Table X).

TABLE X
Lengl1l.-iDrig1Jt Be16ttomMp 01 996 Lake Tezoma Golde1le (8ezeB Oombtned)

Oollected In 1948 and 1949.

TOTAL- STANDARD- EIIPIBICAL CALCULATED CALCULATr.o
LJ:lfGTH LElfGTH WEIGHT WEIGHT WEIGHT

(mOBR) (1111.) (oz.) (oz.) (GRUIS

6.9 139 1.4 1.6 45
7.0 146 1.6 1.8 51
8.6 173 3.1 3.0 84
8.6 184 3.4 3.5 100
9.3 195 4.3 4.2 119
9.8 204 6.3 4.8 135

10.4 213 6.1 5.4 153
10.7 223 6.9 6.2 175
11.4 235 7.9 7.2 204
11.8 245 8.6 8.1 230
12.2 264 9.2 9.0 255
12.8 263 10.3 9.9 282
13.2 274 11.3 11.2 318
13.6 283 12.6 12.3 360
13.9 293 13.2 13.7 387
14.3 303 14.4 15.0 426
14.7 316 19.8 16.8 476
14.3 330 13.0 19.0 638
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