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Observations on the digestive organ development and a feeding experiment
on the planktonic larvae of the Ark Shell Scaphaca globosa ursus

Satoshi Ohashi

A histological study on the digestive organ development, and a feeding experiment to evaluate
the dietary value of the two planktonic algae, Chaetoceros calcitrans (small-type) and Paviova
lutheri, were conducted on the planktonic larvae of the Ark Shell Scaphaca globosa ursus. The ali-
mentary canal and the stomach were formed in early D-larval stage, during which the evagination of di-
gestive diverticulum cells commenced. Many body cells were found containing two types of granules
thought to be egg yolks, and these were thought to be used as nutrients during this stage of development.

During the mid D-larval stage when larvae start feeding, the formation of phyloric caecum,
and the storage of lipid granules in cells of the stomach wall were observed. However, yolk gran-
ules were still present in body cells. In the late D-larval stage, yolk granules disappeared while
lipid granules increased.

In the umboral stage of larvae, the digestive diverticulum formed on the upper stomach.
Based on this, growth increased until the settlement stage.

C. calcitrans (small-type) supported growth until the umboral stage, but growth became
stagnant thereafter. In the case of P. [utheri, a wide deviation in growth was observed during the
D-larval stage, but larval growth became normal thereafter. Results show that the planktonic
larva of the Ark Shell changed its method of nutrient uptake three times during the D-larval
stage and this can be attributed to the development of the digestive organ.

Neither C. calcitrans (small-type) nor P. lutheri fully supported growth of larvae, suggesting
the need to investigate for a more suitable diet for a stable seedling production.
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Fig. 1 Average shell length of larvae reared in 2002
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Fig. 2 Diagrams and light micrographs of early D-
larvae.
A ; lday after hatching,
B ; 2 days after hatching. The square section
shows digestive diverticulum.
m . mouth, d.d : digestive diverticulum, st . stomach,
y . yolk, an : anus
Stained with toluidine blue, Scale bar=10,m

Fig. 4 A diagram and a light micrograph of mid D-
larva, 4 days after hatching. Red pigments show
lipid granules.

m : mouth, d.d : digestive diverticulum, st : stomach,

styl.s : style sac, y . yolk, an : anus
Stained with toluidine blue, Scale bar=10, m

Fig. 3 Transmission electron micrographs of early

Fig. 5 A transmission electron micrograph

D-larvae. : :
A ; Localization of yolk granules of mid D-larva, 4days after hatcing.
B ; The yolk granules during cell division d.d : digestive diverticulum, st :stomach,

. styl.s : style sac, y : yolk
l.g : large granules, s.g . small granules,

n : nucleus in cell division Scale bar =104 m

Scale bar=1 pm
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Fig. 6 Comparison of stomach wall cell between
early and mid D-larvae, based on transmission
electron micrographs.
A ; an Early D-larva
B ;a Mid D-larva (Arrows show lipid accu-
mulation.)
n :nucleus, * : Indicates inner side of stom-
ach, Scale bar=2 xm
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Fig. 7 Diagrams and light micrographs of early (A)
and late (B) unboral larvae, a full-grown larva
(C). Red pigments show lipid granules.

m : mouth, d.d : digestive diverticulum, st : stomach,

ad ! adductor, an : anus
Stained with toluidine blue, Scale bar=40, m
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Table 1. Changes in frequency (%) of three larval stages on each feeding conditions

" . Days
Feeding conditions larval stage 1 3 5 7 9 11 3 15 17 9 77

Mid D-larval 100 100 100 93.8 16.7 0 6.7 6.7 16.7 3.3 3.4

Chaetceros. calcitrans (small type) Late D—larval 0 0 0 6.2 83.3 100 93.3 93.3 83.3 96.7 96.6
Umboral 0 0 0 0 0 0 0 0 0 0 0
Mid D-larval 100 100 100 96.6 60 70 36.7 12.9 38.7 14.5 173

Paviova. lutheri Late D—larval 0 0 0 3.4 40 30 63.7 83.9 54.8 65.5 65.5
Umboral 0 0 0 0 0 0 0 3.2 6.5 20 17.2
Mid D-larval 100 100 100 100 100 100 100 100 100 100

non-feeding Late D-larval 1] 0 0 0 0 0 0 0 0 0
Umboral 0 0 0 0 0 0 0 0 0 4]
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