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Morphological Study on the Retina of Japanese
Mackerel Pneumatophorus japonicus (HouTTUYN)

Gunzo KAWAMURA*

Abstract

The retina of japanese mackerel was studied morphologically and also was compared with
the retina of spotted mackerel, and the following results were obtained.

1. All retinal elements found in spotted mackerel were observed in japanese mackerel.

2. Cone density is lower and minimum separable angle calcurated is duller in japanese mack-
erel than in spotted mackerel.

3. The region of high cone density lies around the ventro-temporal region. In this region,
relative density of the single cone to the twin cone is lower in japanese mackerel than in spotted

mackerel.
4. Depending on the difference in the number of each retinal element, the difference of the
behaviour between japanese mackerel and spotted mackerel is discussed.
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Fig. 1. Cone density distribution shown by isodensity lines. D, dorsal; N, nasal;
T, temporal; V, ventral. :
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Table 1. Minimum separable angle calculated from the number of cones in 0.1 mm
square at the region of highest cone density and focal distance of lens in two fishes.

Region of Number Focal Minimum
Fish species Fish highest of cones distance separable
length cone in 0.1 mm of lens angle
(mm) density square (mm) (minute)
341 S5a 183 10.30° 6.2
342 6 211 10.60 5.4
Spotted mackerel 362 4 187 11.63 5.4
368 3 160 11.76 5.8
387 6 196 11.59 5.3
393 5 198 12.27 5.6
346 4 158 11.93 5.9
352 5 131 11.82 6.4
Japanese mackerel 352 7 157 11.44 6.0
359 4 132 11.09 6.7
364 6 160 11.30 6.0
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Fig. 2. Regional variation of single-twin cone ratio. B, bottom; D, dorsal;
D-T, dorso-temporal; ‘N, nasal; V, ventral; T, temporal: The figures )
* dccompanied with each line show the fish length in mm. . - ’
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Table 2. Density of retinal elements. Cone, sum of twin and single cones; A and
B, sum of amacrine and bipolar cells (i.e. cells in the inner nucleal layer); He,
external horizontal cells; Hm, intermediate horizontal cells; Hi, internal hori-
zontal cells; G, ganglion cells. Upper figures of each row, number of the ele-
ments found in the length of 230 g of the cross section (7 z#). Lower figures of
each row, relative density of elements to the cone density.

Ret‘inal Retinal elements

regions Cone A and B He Hm Hi G

1 30 126 9 4 2 11
1 4.79 .30 .13 .06 .36

2 29 155 11 4 2 14
1 5.34 37 .13 .06 .48

3 26 213 10 4 2 15
1 8.19 .38 A5 .07 .57

4 35 204 11 4 2 16
1 5.83 31 11 .05 45

5 34 198 11 4 2 15
1 5.82 .32 11 .05 44

6 32 179 11 3 2 11
1 5.59 .34 .09 .06 34

7 29 176 11 4 2 10
1 6.06 37 .13 .06 .34

8 27 130 10 4 2 9
1 4.81 37 14 .07 .33

9 25 118 8 4 2 9
1 4.72 .32 .16 .08 .36

10 25 130 10 4 2 11
1 5.20 40 .16 .08 44

11 25 103 9 4 2 8
1 4.12 .36 .16 .08 .32

12 25 102 9 3 1 8
1 4.08 .36 12 .04 .32

13 23 119 9 4 1 12
1 5.19 .39 .04 .04 .52
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Explanation of Plate

Plate I. Photomicrographs of the retina of japanese mackerel. Maver’s H. E. Staining
Method.

1. Tangential sections of visual cell layer showing the cone mosaic in various regions.
D, dorsal; B, bottom; N, nasal; Temporal; V, ventral.

2. Tangential sections of ganglion cell layer showing the lager ganglion cells (2A)
lieing slightly outer than the smaller ganglion cells (2B).

3. Cross section showing the retinal elements, Tc, twin cone; Sc, singlecone; He,
external horizontal cell; Hm, intermediate horizontal cell; Hi, internal horizontal
cell; As, sterate amacrine cell; G, ganglion cell.



149

1 F 52

i
Ex

JUAS = = s ORI DHLEE

$308

@ ey

O0.1mm




