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On the Scale Characters of the Pacific Ocean Perch in the
Northeast Pacific Ocean-I.
Some Scale Characters, Their Variation by Body
Region and Formation of the Resting Zone

Shiro CHIKUNI

(Far Seas Fisheries Research Laboratory)

Synopsis

Some scale characters of the Pacific Ocean Perch, Sebastodes alutus GILBERT, and their
variations by sampling position of the fish body were studied for the two specimens caught in
the Gulf of Alaska in January 1967 (Table 1 and Fig. 1). While the time and the periodicity
of formation of resting zone on scale were investigated as well for the 1,956 specimens collected
in the Gulf of Alaska from January to December in 1966 in order to ascertain the adequacy
of usefulness of scale for age determination of the fish (Table 2 and Fig. 4).

The results obtained are as follows;

The scale is a ctenoid type, and many characters are recognized similarly on every scale
regardless of the sampling position of the fish body (Figs. 2, 5, and 6). Some characters are
considered to be the record of individual’s life, in particular the zone composed of closely grained
ridges is supposed to be the resting zone. The radii of the resting zone (Fig. 3) show some
characteristics related to the growth of individual fish (Figs. 7, 8, and 9). The cumulative
number of ridges of each scale also indicate the record of the growth of individual fish (Fig. 10).

The time of formation of the resting zone is judged to vary considerably with individuals
from the investigation of the marginal situation of scale (Table 3 and Fig. 11). It assumed
that the ealier one starts to form the resting zone in December and finish it in March, while
the later one forms the resting zone several months behind. Thus the period of formation is
of long duration, however the formation occurs once in a year.

In concequence that the resting zone on scale is regarded as the annual one, it is concluded
that the scale is available for age determination of S. g¢/utfus in the northeastern Pacific Ocean
and there is no need of strictly defining of sampling position so far as the age determination
is concerned.

These results are very much similar to those obtained for the Pacific Ocean Perch in the

Bering Sea reported in the previous papers.
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Fig. 1. Location of the sampling area for the study of scale characters
of the Pacific Ocean Perch. The data on the sample specimens are

shown in Table 1.
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Table 1. Data on the two specimens of the Pacific Ocean Perch used
in the study of scale characters. The specimens were caught by
the Yutaka-Maru, a stern trawler, in January 1967. The location

of the sampling area is shown in Fig. 1.

Specimen 0 Number of resting zone
No. Frok Iength Body weight 1 Sex ‘ found on the scile
286 mm 2808 S 7
I 308 455 ? 10
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Fig. 2. Positions of scale sampling for the study of scale characters.
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Table 2. Number of specimens used in the study of the formation of resting zone on scale

of the Pacific Ocean Perch. The location of the sampling area is shown in Fig. 4.

Name of Sampling date in month, 1966
Sex Total
vessel Jan, 'Feb, ’Mar, Apr, }May‘. Jun, . Jul, ‘ Aug. | Sep, ’Oct_ ’Nov_ }Dec,
Taishin | 3 35 15 — 48 46 45 52 41 20 29 — — 331
Maru Q 17 18 — 42 46 30 28 36 57 41 e — 315
No.12 |(T)| G| G| (=) | | 7| 6w | an| ol =) =) 616>
Taka- | 5 | 46| —| —| 40| 49| 46| 48| 37| —| —| 34| 81| 331
chiho | ¢ | 33| —| —| 36| 29| 36| 33| 47| —| —| 38| 35| o287
Maru |[(T)| (79| (=) (=) 76)| (78)| (82 8| 8L (=) (=) | 66| (618>
Ryuyo | 8| —| —| —| 45| 43| 3| 35| 50| 19| —| —| —| 227
g2 e — S 48 49 49 33 51 19 = — s 249
Maru om0y o (o) @3] o2 @ @6l aon| 6 (=) (=) ) wre
Kirishimal © o - o o - - - 50 44 - - _ 94
el —| —=| = —| —| —| —| 4] 42| —| —| — 83
Maru eyl (oo (=) (oo ) (o (o () | @8 (=) (=) (=) am
Yutaka | 0 — - - - - - - - — - s 41 41
Bl =] =| —=| =| =| =| =| =] =| =[ = =28 39
Maru eyl (o () (o ) () () (5 () () (- (=) | oy
Tota] | 8| 81| 15| —| 133| 13| 126| 135| 178 | 83| 29| 34| 31| 983
Q 50 18 == 126 124 115 94 175 118 41 38 74 973
(Tl 3D B3| (=) (259)] (262) (24D)] (229)] (353)| (201 (70| (72)| (105)| (1, 956)
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Total

1,956

Fig. 4. Location of the sampling area for the study of the formation

of resting zone on scale.

is shown in Table 2.

Number of specimens used in the study

Numbers on the chart indicate the number

of samples at each fishing block.
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Anterior portion

Fig. 5-1.

General features of the scale stripped off
from the position No. 5 of the specimen I.

c.p. : central plate

ju. @ juncture

Iy : i-th resting zone, which are composed
of closely grained ridges

b.1. : break or linking of ridges

m. a. : measuring axis of radius
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T3 General features of the scale stripped off
from the position No. 5 of the specimen II.
T2
c.p. : central plate
£, ju. : juncture
I; : i-th resting zone, which is composed
f. of closely grained ridges
b.1. : break or linking of ridges
m. a. : measuring axis of radius
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Fig. 6. Shape and size of the scales stripped off from 11
positions of the fish body. Encircled number indicates
the sampling position of scale which is shown in Fig. 2.
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Fig. 7. Relation between ordinal number of resting zone and radius of resting
zone on a scale. Encircled number indicates the sampling position of
scale, which is shown in Fig. 2.
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Fig. 8. Relative growth rate of radii of resting zone to the outermost one of
the same scale. Encircled numbers, the same as those shown in Fig. 7.

T, RBORECEROEARE TN ETN—AROERIC X CHEA L, RA—EERATEZOHEIZIZESE LY
(Fig. 9, L» L, SHECEEOMBRMERRELS TE (B, @) OrRkbRKED,
1, WEICE B8 HERORBREEAEUMCI#EEE L, RERBEAZVHREELZOILEEZRLTY



JERKEFEICBIT 5T 7 20 4 27 DltE—L 195
AR OO REEL & FREEALIC K 2R, pRRIET OIERRIE & 51

3 (Fig. 10)o A 0OBRGHE Qe EOMMmSiE) BR—EER TR IEOBIAICERL L BE—ETDH
50

Specimen I

Tist
n
:
\4
%,

at

mm
-
[N
“

in

Radius
-

Radius in mm at ri

Fig. 9. WALFORD's graph for the radius of resting zone at r;,, against r;.
Encircled numbers, the same as those shown in Fig. 7.
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Fig. 10. Relationship between the ordinal number of resting zone and the cumulative
number of ridges. Encircled numbers, the same as those shown in Fig. 7.
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Fig. 11. Monthly change of the proportion of individuals classified
with the marginal situation of their scale.

(O——— under formation of resting zone (closely grained
ridges remain at the margin of scale)
(OREEEEreS just after the formation of resting zone (the first

wide space of growth zone is observed at the
outside of the outermost resting zone)

@ —— in process of formation of growth zone (some

widely spaced ridges are observed at the margin
of scale)
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Appendix I. Data on the scale measurement.
1) Radius of resting zone (mm)
Specimen I
~——_ Position of scale
Sedinal sampling | 1 | 2 \ 3 | 4|5 |6 |7 |8 |9 |11
number of resting zok
1 0.38 | 0.44 | 0.41 | 0.40 | 0.50 | 0.43 | 0.34 0.47 1 0.37 | 0.48
2 1.17 | 1.37 | 1.41 | 1.30 | 1.58 | 1.43 | 1.04 1.36 | 1.15 | 1.48
3 1.74 | 1.97 | 1.94 | 1.90 | 2.29 | 2.14 | 1.57 2.02 | 1.61 | 2.15
4 2.16 | 2.54 | 2.55 | 2.39 | 2.89 | 2.75 | 1.94 Ll 2.54 | 12,03 | 2,72
5 2.46 | 2.98 | 2.92 | 2.80 | 3.41|3.16 | 2.18 | 5°®!®| 2.04 | 2.31 | 3.12
6 2.7013.28 13.36|3.06|3.92|3.56 | 2.38 3.27 | 2.55 3.51
7 2.98 [ 3.61 | 3.75|3.35|4.36 | 3.96 | 2.61 3.59|2.74(3.79
(R (3.10)((3. 77)[(4. 00)|(3. 53)|(4. 53)((4. 17D|(2. 73) (3.72)|(2.96)((3.97)
Specimen II
T Position of scale
Ordinal —ampling | 4\ 5 ) 3 ) 4| 5 | 6 | 7|8 |9 |01
number of resting zone -
1 0.46 | 0.65 | 0.46 0.78 | 0.74 0.77 1 0.60 | 0.63 | 0.73
2 1.01 | 1.47 | 0.98 1.56 | 1.57 1.58 | 1.30 | 1.24 | 1.48
3 1.68 | 2.29 | 1.66 2.56 | 2.48 2.5212.231.95(2.33
4 2.11{2.91|2.17| No | 3.09 |3.15| No [3.17|2.77|2.35| 2.79
5 2.26 | 3.19 | 2.43 |scale| 3.49 | 3.56 |scale| 3.46 | 3.06 | 2.67 | 3.12
6 2.44 1 3.50 | 2.65 3.78 | 3.83 3.7813.30|2.92 | 3.42
7 2.64 | 3.77 | 2.97 4.18 | 4.17 4.09 | 3.57 | 3.15 | 3.68
8 - 2.8313.99|3.22 4.55 | 4.51 4.37 1 3.84|3.34 | 3.89
9 2.97 | 4.14 | 3.37 4.72 | 4.69 4.55 | 4.06 | 3.47 | 4.01
10 3.09 | 4.24 | 3.53 4.90 | 4.90 4.75 | 4.32 | 3.59 | 4.16
@RD (3.16)|(4. 32)|(3. 65) (4.99((5. 0D (4.82)|(4.41)|(3. 64)|(4. 22)

(R) indicates the radius of scale
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2) Cumulative number of ridges.

Specimen I

~——__ Position of scale
Ordina;\""'\""'\rr?i‘f‘p\““g 1 | 2| 3| 4|5 |6 | 7|89 10|11
number of resting zone
1 12 13 11 14 15 11 12 16 12| 16
2 44 48 44 49 52 45 43 | No 49 45 54
3 72 79 74 78 85 76 71 | scale 81 69 83
4 92| 106 | 101 | 102 | 111 | 102 89 107 93 | 108
5 109 | 133 | 122 | 124 | 136 | 125| 104 129 | 111 | 130
6 124 | 158 | 147 | 141 | 169 | 152| 118 151 | 128 | 155
7 142 | 185 | 169 | 161 | 192 | 175 | 133 171 | 144 | 175
(R (148)| (1953 (181>] (171)] (201)| (185)] (140) (178)| (154)| (185)

Specimen II

e ,\lf’osition of scale ~ ‘

ol | hmenmd | g | 2 | 3| 4|5 |6 | 7|89 |11

number of resting zone - |
1 7| ee| s 23| 22 | 19| 18 23
2 4| s3| 37 51| 51 53| 47| 42| 52
3 74| 87| 68| No| 91| 85| No | 91| 88| 74| 89
s 98 | 118 | 93 [scale| 116 113 |scale| 121 | 116| 96 111
5 18| 138 110 137 | 135 140| 136 113 131
6 121 158 125 152 | 150 160 | 152| 120 | 150
7 135 | 176 | 148 174 | 17 180 | 170 144“ 167
8 150 | 191 | 168 196 | 194 200 | 188 | 159 | 180
9 160 | 204 | 180 211 | 207 217 | 206 | 170 | 192
10 169 | 214 | 191 226 | 222 233 | 225 | 180 | 205

(RO (175} (2200 (200 (232)] (229 (238)| (233)| (184> (209>




Appendix II. Monthly change of the individual numbers classified with the marginal situation of their scale.

Male

Month

Marginal situation Grade
in the Total
of scale class | Jan, | Feb, ‘ Mar, ‘ Apr, ‘ May ‘ Jun, ‘ Jul, ’Aug_ \ Sep. \ Oct, ‘ Nov, | Dec.
Closely grained ridges remain at for 5 0 1 0 0 0 2 8 4 i 1 17
the margin of scale - 7 il No i 15 2 1 0 0 0 0 3 46
= 4 3 | Sample 24 32 24 26 ol 0 0 0 0 114
e 2 3 19 22 15 15 157 1 0 0 0 94
(T (18) ) 6L (69 | 2] Co» (€] @ ey @] @7
The first wide space of growth
zone is observed at the outside + 0 0 29 29 30 19 36 10 3 0 0| (56
of the outermost resting zone
Some widely spaced ridges are
+ 34 3 38 38 53 69 102 45 20 16 13 | (43D
observed at the margin of scale
Many widely spaced ridges are ++ 19 3 3 2 2 5 20 24 2 11 13 104
observed at the margin of scale o+ 10 2 2 0 0 0 0 0 0 6 1 21
¢TI 29 (6)) (6)) 2) (€D B o] @D @ anl a4 «az5
Total number @D as (133)] (138 (1260 (135) (178> (83> (29| (34| (31| (983)
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Female
Marginal situation Grade Month
in the Total
of scale class | Jan, ’ Feb. ‘ Mar, ‘ Apr, ‘ May ] Jun, 1 Jul, ‘Aug_ ‘ Sep. 1 Oct, 4 Nov, ‘ Dec,
Closely grained ridges remain at o= 3 ! 0 j 0 Ol 0 ‘ 0 5 0 0 8 17
the margin of scale - 5 1 No 27 12 4 0 0 0 0 0 10 59
e 1 4 |Sample 26 27 25 11 3 0 0 0 2 99
S 0 4 14 16 14 17 13 0 0 0 0 78
T @ (€D) (68)] (55)] 43 (28 A6 (6)) €0) ] o (253
\
The first wide space of growth
zone is observed at the outside + 0 0 18 21 | 25 17 33 8 2 0 0| 20
of the outermost resting zone
Some widely spaced ridges are
+ 20 1 34 43 46 47 109 79 32 16 18 | (445
observed at the margin of scale
Many widely spaced ridges are i 12 5 2 5 1 2 1 26 7 20 28 125
observed at the margin of scale 4 9 3 4 0 0 0 0 0 0 2 8 26
(T QL €)) (6)[ (5 @B @ an; @6 (M| (@22)] @36 151
Total number GO a8 260 24 15 O] Q75 Q18] D (B8] (74| (973)
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