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Studies on the Structure and Function of the Digestive System

in Teleost Larvae—I.

Development of the Digestive

System During Prelarval Stage

Masaru Tanaka
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Table 1.

Data and records of the materials studied:

June 15, 1969

the types of eggs are designated

by FD (freshwater demersal), MD (marine demersal), MP (marine pelagic) and

MO (marine ovoviviparous).

|
Species OI;YCF’geg Date Locality coll ggﬁgﬁoi fOfe ggs TE:onf1 I(’\;é?;tr‘ e
Salmo gairdnerii i FD Jan. 1967 | Samegai Artificial fertilization 10-12
Plecoglossus altivelis FD | Oct. 1966 | Fukuchiyama n 14-16
Hypomesus olidus FD Mar. 1967 | Lake Suwa » 16-18
Carassius auratus ‘ FD ! Jul. 1967 | Laboratory Spawning in tank 28-30
Gnathopogon caerulescens | FD | Apr. 1966 | Lake Biwa | Artificial fertilization 17-21
Oryzias latipes | FD ' Aug. 1968 @ Laboratory Spawning in tank 25-28
Hemiramphus sajori MP | May 1967 l Maizuru Bay Artificial fertilization 18-20
Lateolabrax japonicus MP Jan. 1967 | Tai, Maizuru ” 16-18
Tridentiger obscurus FD | Aug. 1966 ‘ Isazu River i Natural spawning 26-28
Tridentiger trigonocephalus MP May 1967 | Laboratory Spawning in tank 22-25
Rhinogobius similis FD | Aug. 1966 | Isazu River | Natural spawning 24-25
Pagrus major MP ‘ May 1966 l Hakata 1. ‘ Artificial fertilization 17-19
Acanthopagrus schlegelii MP May 1968 | Laboratory ; ” 18-20
Navodon modestus MD | May 1966 | Hakata I. I ” 19-21
Fugu rubripes MD | May 1966 E ” | ” 17-19
Fugu niphobles MD | Jun. 1967 | Laboratory | Spawning in tank 22-23
Sebastiscus marmoratus MO | May 1966 : Hakata I. Birth in tank 16-17
A soleid species MP | Jun. 1966 | ” Natural spawning 19-21
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Species

Total length (mm)

[Time ratio and Tl ratio

2

S. gairdnerii
P. altivelis
"H. olidus

C. auratus

5 6 7 8 1 0|01 02 03 04 05 06 07
o6 7 8 12 20 S

& @
| A @

34(1)

G. caerulescencens —3(3)

0. latipes 10 11(1)

H. sajori
L. japonicus
T. obscurus
A. schlegelii
P. major
N. modestus

unknown(1)
3 8(5)

58(3)

10 15(5)
78(1)
unknown

F. rubripes
F. niphobles
S. marmoratus

1415(1)

A® (5 Ac:pelagic egg
@, A:demersal egg

Fig. 1. Growth in terms of time and length of prelarvae in 15 species of teleosts. Solid
bars indicate the total length of the larva at the time of hatching, and blank bars
the growth gained during prelarval stage; figures show the days of hatching elasped
after fertilization of eggs, and those in parentheses the duration of prelarval stage in
day or days. Time ratio (duration of prelarval stage in that of total larval develop-
ment) is indicated by circles, solid or hollowed. Total length ratio (increase of body
length during prelarval stage against total length attained at the end of prelarval

stage) by triangles, solid or hollowed.
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Fig. 2. Photomicrograph of newly hatched larvae of 5 species of teleosts; the total length

of larvae is given in Fig. I.

A. Longitudinal section of Carassius auratus. x39:

B. Cross section of Hemiramphus sajori. x71: C. The same of Pagrus major. x 106:
D. Lateolabrax japonicus. x104: E. Fugu niphobles. x114. Symbols are: bd, bile

duct; g, gall bladder: I, liver; m, mouth;

subdermal space; vy, yolk.

og, oil globule; p, pancreas; ss,
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June_15, 196%

Fig. 3, Lateral view of newly hatched larvae of 10 species of teleosts. See Fig. 1 for
the total length of larvae. A. Salmo gaidnerii: B. Hypomesus olidus: C. Carassius
auratus; D. Hemiramphus sajori: E. Lateolabrax japonicus: F. Tridentiger trigo-
nocephalus: G. Pagrus major: H. Fugu rubripes: 1. Sebastiscus marmoratus (an
ovoviviparous fish): J. a soleid species.
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Summary A comparison in developmental
process of larval digestive system was made in 18
species of teleosts. Based on the morphological
features of digestive system, teleost larvae may be
roughly divided into two main groups. In newly
hatched larvae belonging to the first group, digestive
organ is scarcely formulated; in those of the second
group, digestive organs have differentiated in a
certain extent at this stage, for example, mouth
opened, liver and pancreas differentiated, and so on.
The former is observed commonly in the larvae
derived from pelagic eggs, and the latter represented
by those came out from demersal eggs. But there
is a considerable variation in the degree of differ-
entiation of the system at the time of hatching
among the larvae from demersal eggs, and these
characteristics are believed to have developed closely
connected to the spawning habit of the species as
well as to the behaviour of the newly hatched
larvae. No marked specific difference is found as
to the sequence of formation of the organs, and
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the system has developed to a certain level at the
end of prelarval stage. Most of the larvae show the
process of development as follows; differentiation
of gill opening—liver—mouth; anus—pancreas; gall
bladder—gill arch—oesophagus; stomach; intestine
—sphinctor of posterior intestine—pancreatic duct;
bile duct. Some prelarvae hatched out from de-
mersal eggs have oral teeth, pharyngeal teeth, taste
buds and goblet cells, but lacked the gastric gland

and pyloric caeca. Trout and probably salmon are
exceptional. It is generalized that the digestive
system in prelarval stage may be regarded as the
most simplified among these of adult fish.
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