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MORPHOLOGICAL STUDIES OF THE HYBRIDS OF
ARISTICHTHYS NOBILIS AND

HYPOPHTHALMICHTHYS MOLITRIX

Institute of Experimental Biology, Academia Sinica, Shanghai

Lin Zail-crUuKN anp Gao CHEN-YI

ABSTRACT

Tens of thousands of hybrids of A. nobilis () and H. molitrix (§) were
obtained by artificial fertilization in the autumn of 1958, and most of them
developed normally. A series of studies of external morphology, skeletal system,
alimentary tract, air-biadder, etc. of the hybrids (30~70 cm. in length) have
been made in comparison with the specimens of their parental strains of the
similar length and age. The results are summarized as follows,

1. The hybrids are silver gray in color provided with dark flecks over
both sides of the trunk. The ratio of the length of the head to the lehgth of
body is about 1:4., The length of snout, the width of mouth, the distance bhe-
tween two eyes, the size of the black and yellow chromatophores, etc. are all
of the intermediate types of the parents. The tip of the pectoral fin overlaps
the basal portion of the abdominal fin and the anterior end of the abdominal
keel lies between the pectoral and the abdominal fins (Figs. 1~6).

2. As in the case of A. nobilis and H. molitrix, the secondary sexunal cha-
racter of the hybrid (the serrature on the pectoral fins of the male fish) makes
its appearance before the maturation of the gonads and will then last thro-
ughout the life. However, the serrature in the hybrids is found finer in size and
closer in arrangement than that in H. molitrix (Text fig. 1).

3. The scales are all of the cycloid type. The number of radial canals of
the scale is always less than that of A. s#obilis and more than that of H, moli-
trixz (Figs. 7~9). There are 96~106 scales along the lateral line,

4. The skeleton of the hybrid is smaller and compacter than A. nobilis,
but larger and looser than H, molitrix (Figs. 10~15, 16~24). Some important
differences among the skeletal system of the hybrids and their parents are
listed in the table,

5. The size of the plait of the mucous membrane (Figs. 25~27) and the
length of the gill-raker plate (Figs. 28~30) of the hybrids are all of the inter-
mediate types. The number of rakers on a plate and the number of the
processes found on a single raker of the hybrid are approximately equal to those
of A. nobilis, but attain about half of those of H. smolidrix, The number of gill~
filaments in an arch is observed to be similar to that found in H. smelitrix (but
greater than that in 4. #obilis). The rakers of H. molitrix form a thick sifting
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A, nabilis Hybxid H. molitrix
supracacipilal bone shorter median longer
basioccipital bone smaller middle larger
gill arches | Jarger middle smaller
pharyngeal teeth,
size smaliet small larger
crown with granular g with {ine and irre- with feather-like »tripes
PLOCSSSCS : gular stripes
middle groove wanting E very inconapicuons clear
gill-takers, |
outer side of the nartow| smooth with a few processes with many processes
aill-rakers
nuter side of the broad| smooth with a few pores and with many pores and
gill-rakers procosses pProcessas
pectoral girdle larger stnall smaller
number of vertebrae 37(36~39) 28(37~38) 39(38~101)

apparatus and always connect with each other to make a net-like struciure; on
the contray, those of A. nebilis are not provided with sifting apparatus and
always separated from one another. Nevertheless, in the hybrid, the {erminal
portion of most of the rakers is separated and the basal 4/5 of them is provided
with processes to form an incomplete sifting device (Figs. 28a, 29a, 30a).

6. The hybrids live on planktons, especially minute animals. The average
length of thier alimentary tract is 5 times thier body length. It is quite similar
to that of A. mobilis, but shorter than that of H, smolitrix.

7. The air-bladder is suhdivided into two chambers. The anterior chamber
is shorter and wider than that of I, moliirix, but slenderer than that of 4. #o—
bilis. The posterior chamber, which is always small, is sometimes of the pater-
nal f{orm, sometimes of the maternal form and still sometimes of various tran-
sitiocnal forms (Text fig. 2},

It is evident that the hybrids thus obtained are true hybrids of the inter-
mediate form. The anatomical structure of the gill-rakers, the pharyngeal
bone, the pharyngeal teeth and the alimentary tract of the hybrids not only
reflect the intimate correlation between function and organization, but also
show the closc relationship im inheritance,
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