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Early Development of Squamation in Relation to Color
Anomalies in Hatchery-reared Flounder,
Paralichthys olivaceus
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(Received May 27, 1980)

Color anomalies occur frequently in hatchery-reared young of the flouder Paralichthys
olivaceus. The anomalies usually accompany aberrations in other external characters as
described for natural populations of flatfishes.

In normally colored individuals, the squamation on the ocular side started along the
posteror half of the lateral line at 20.2mm in total length and was complete at 54.0 mm.
Squamation in individuals with anomalous coloration started on both ocular and blind
sides at 22.1mm in TL, and was completed at 51.8 mm. Though squamation started at
the same part of the body in both normal and anomalous fish, development of squamation
on both sides was more rapid in normal individuals than in anomalous ones. In normal
fish greater than 50 mm in TL, scales were larger and had more spines and ridges than in
anomalously colored individuals.
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Fig. 1. Classification of anomalous coloration in specimens of hatchery-reared Paralichthys olivaceus.
A: Normally colored individual of 26.0 mm in total length. B: Anomalously colored individual
(Type-1) of 26.l mm. Only the area from around the eyes to the top of the snout is colored.
C and D: Anomalously colored individuals (Type-II) of 37.1 mm, 37.6mm. A part of the
head and trunk is colored, together with the former area.

Fig. 2. Collecting positions of scales on the
ocular (A) and blind side (B).
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Fig. 3. General sequence of appearance and development of scales on the ocular (left) and blind

(right) side in Paralichthys olivaceus.

Scaly areas are stippled. A: Normally colored indivi-

duals. B: Anomalously colored individuals (Type-I). Numerals in figures indicate numbers of

scales above and below lateral line.
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Fig. 4. Change of coverage with scales.

open triangles are of anomalously colored ones (Type-II).

fused vertebrae.
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Fig. 5. Scales collected from various locations on juveniles with full squamation. Numerals in
figures are the collecting locations of scales shown in Fig. 2. Left side scales are of a normally
colored individual of 56.3 mm in total length. Right side scales are of an anomalously colored
individual (Type-I) of 56.9 mm.
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Table 1. Comparison of numerical characters of scales, collected from various positions on the
body as shown in Fig. 2, between normal (56.3mm in total length) and anomalously
colored (Type-I) (56.9 mm) fishes. Collecting location of scales are indicated by the number

as designated in Fig. 2.

Normal individuals

Collecting location

No. of

Abnormal individuals

Length of No. of Length of No. of No. of
scales (ym) ridges spines scales (pm) ridges spines

1 570 32 5 620 31 3

2 450 28 4 380 18 0

3 440 22 3 380 17 0

4 400 22 2 300 18 9

5 340 23 3 170 8 0

6 570 31 0 530 24 0

7 350 24 0 290 14 0

8 320 23 0 310 18 0

9 270 19 0 290 15 0
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