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Effects of Freezing on the Morphometric Characteristics of Skipjack Tuna*

Chien-hsiung WaNG and Rong-tszong YANG*#

(Received January 14, 1972)

In order to eliminate the possible differences among the specimens measured under
different conditions, viz., fresh, frozen and thawed, a series of experimeﬂts on the effect of
freezing on the morphometric characteristics of skipjack tuna were carried out. Measurements
on the fork length (F.L.) and six other morphometric characters, i.e., head length (EH.L.),
snout to the insertion of the pectoral fin (S. P.), snout to the insertion of the first dorsal fin
(S.1.), snout to the insertion of the second dorsal fin (S.IL), snout to the insertion of the -
ventral fin (S5.V.) and snout to the insertion of the anal fin (S. A.), were made under the
three different conditions. The results of statistical tests reveal that (1) the character S.IL
shows the greatest differnce caused by the effect of freezing and the character S.V. shows
the ' smallest; (2)-there is no significant difference among the three different conditions for
individual character; and (3) in case of morphometric study, therefore, con51derat10n on the
effect of freezing could be neglegible.
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Table 1. Summation of measurements of 52 specimens, by characters, under (1) frozen,

(2) thawed and (3) fresh conditions respectively. (Unit: in mm)
" Sample F.L. H.L. S. P. S. L

number total mean total mean total mean total mean
1 21884  420.85 6409 123.25 6581 126.56 7316 140.69
2 21880  420.77 6487 124.75 6618 127.37 7409 142.48
3 21905 421.25 6513 125.25 6692 128.69 7439 143.06
1-2 4 0.08 78 1.50 37 0.71 93 1.79
in 2, — 0.02 — 1.22 — 0.56 — 1.27
1-3 21 0.40 104 2.00 111 2.13 123 2.37
in 9 — 0.10 — 1.62 — 1.69 - 1.68
2-3 25 0.48 26 0.50 74 1.42 30 0.58
in 2, L — 0.11 — 0.40 —_ 1.12 — 0.41

Sample S. 1L S. V. S. A,
number total mean total mean total mean
1 13298 255.73 6990 134.42 14364 276.23
2 13524 260.08 7032 135.23 14596 280.69
3 . 13629 262.10 7115 136.83 14635 281.43
1-2 226 4.35 42 0.81 234 4.46
in 9 — 1.70 — 0.60 — 1.62
1-3 331 6.37 125 2.40 270 5.19
in % — 2.49 — 1.79 — 1.88
2-3 105 2.02 83 1.60 38 0.73

in 9 — 0.78 — 1.18 = 0.26
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Table 2. Regression statistics of various characters on F. L.

Sample M.F.L. M.H.L. B A R V' Vyz C.V.
) 420.85  123.25  0.31414  — 8.99521  0.99712  2.77471  2.2513
) 420.77  124.75  0.31966  — 9.75462  0.99705  2.90145  2.3258
3): 421,25  125.25 . 0.32504  —~11.67142° 0.99838  2.16610.  1.7294

Sample. M.F.L. M.S.P. B A R ary C.V.
e} 420.85  126.56  0.32163  — 8.79960  0.99503  3.73970  2.9549
@ 420.77  127.27  0.32333  — 8.77748  0.99411  4,15928  3.2681
3 421.25  128.69  0.33071  --10.62002  0.99733° 2.83359  2.2018

Sample M.F.L. M.S.L B A R V Vs C.V.
h) 420.85  140.69  0.34520  — 4.58359. 0.99632  3.45115  2.4530
) 420.77  142.48  0.35394  — 6.44468  0.99478  4.28384  3.0066
3) 421.25  143.06  0.36189  — 9.38667  0.99704  3.26313  2.2810

Sample M.F.L. M.S.1L B A R V' Vya C.V.
¢! 420.85  255.73  0.63943  —13.37234  0.99884  3.57733  1.3989
) 420,77  260.08  0.64016  — 9.28346  0.99860  3.99772  1.5371
3 421.25.  262.10  0.65171  —12.43758  0.99849 . 4.18639  1.5973

Sample M.F.L. M.,S.V. B A R V' Vy.a C.V.
DX 420.85° 134.42. 0.33984  — 8.59610  0.99284  4.75200  3.5351
@ 420.77 - 135.23  0.34574  —10.02469  .0.99209  5.16290  3.8178
3 421.25 136.83. 0.34832  — 9.90305  0.99437  4.33928  3.1714

Sample M.F.L, M.S.A. B A R V' Vys  C.V.
¢} 420.85  276.23  0.67542  — 8.01541  0.99840  4.45094  1.6113
@ 420.77  280.69  0.68685  — 8.31353  0.99836  4.64482  1.6548
3) 421.25 281.42 0.68712  — 8.02497  0.99799  5.09596  1.8108
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Fig. 1. The relationships of various characacters on fork -length of skipjack tuna
sample under three different conditions, i. e.

“1” frozen, . “2” thawed, *3” fresh.

Table 3. Actual average difference between the regression lines under different conditions.
(unit in mm)

“Sample H.L. S. P. S. 1. S. 1I. S.V. S.A.

1 6409.89  6580.97  7316.01 13304.94  6979.12  14364.09
2 6486.92  6618.03  7409.08  13523.96  7043.51  14595.97
3 6513.09  6691.96  7439.09  13625.95  7114.99  14634.06
2—1 4+ 77.03 4+ 37.06  + 93.07 4£219.02  + 64.39 +231.88
2—-1)/N 4+ 148  + 071+ 1.79 + 421+ 1.24  + 4.46
3—1 4103.20  +110.99  +123.08 +321.01  +135.87 +269.97
GB-1)/N + 1.98 4+ 2,13+ 2.37 + 6.17  + 2.6l + 5.19
3-2 +26.17  + 73.93  + 30.01 +101.99  + 71.48 + 38.09
(3=-2)/N + 050 + 1.42 + 0.58 + 1.96 + 1.37 + 0.73

1: frozen, 2: thawed, 3: fresh, - N=352.
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o Tabie 4. Covariance analysis for various
characters between different
conditions.

Frozen
H. L. * ok
S.P.
S.IL * *
DS | #e o
S. V.
SA "] Thowes
THL e e e |
S.P. o *E
S. 1. Hk Rk g
S, II. ® *k #* *
S.V. * *
' Fresh
S A, ol ok '
F. Fy F, | F, Fy F,

F,: test for regression lines
Fy: test for regression coefficients
Fg: test for adjusted means
** gsignificant at 19, level
*  significant at 595 level
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Table 5. Test for the difference in mean values between different conditions.
Sample F.L. H.L. S. P. S. L S. 1. S. V. S, A.
1 &2 0.003 0.208 0.097 0.072 0.298 0.103 0.288
1&3 0.018 0.276 0.288 0.295 0.435 0.307 0.336
2&3 0.021 0.068 0.190

0.070 0.137 0.200 0.047

Table 6. Conversion factors for various characters between different conditions.

F.L. H.L. S.P. S. L S. I S. V. S. A,
A 1.0010 1.0162° 1.0168 1.0169 1.0249 1.0179 1.0188
B 1.0011 1. 0040 1.0112 1.0041 1.0078 1.0118 1.0026
C 0.9998 1.0122 1.0056 1.0127 1.0170 1.0060 1.0162

frozen x A =fresh thawedx B =fresh frozenx C =thawed
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