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Studies on the flying-fishes of the Amakusa Islands. 

Part 1. Faunal discussion with the life·historical notes"" 

HIRCSHI T SUKAHARA 

The present paper is a descriptive list of the flying-fishes collected 
off the western coast of the Amakusa h51ands, Kyushu Province, Japan. 
Severa l species of the flying-fish have considerable importance economi­
ca lly to the fishery i9 this region. This fishery operates mainlys by the 
gill net during the summer. During my recent studies on the economical 
fishes of the Amakusa Islands , J bega n to be interested in the habits 
and the life histories of flying-fishes and attempted to survey the flying­
fish fau na in this region. Imai (1955) recorded nineteen species in the 
larval stage off the southern waters of Kyushu Province, but in Amakusa 
region a knowledge about the fly ing·fish fauna was not sufficient. It 
wi ll be a pleasure to me if the present study can add something to 
til : kn(')lvledge of geographica l distribution and the life histories of these 
flyi ng-fish es. 

This report includes thirteen species; five adu lt forms of the genera 
Parexocoetus, (ypselurus and Prognichthys, and thirteen immature forms 
of the genera Oxyporhamphus, Parexocoetus, Exocoetus, Cypselurlls, 
ProgtZ;chlhys and Hirundichlhys collected by myself in 1955. 

The adult form was taken by the g ill net and the young, juvenile 
and larval forms were captured mainly by a dip net with the aid of 
a flo od light at night. J found these methods were useful especially 
for collecting the flying-fishes in the various stages. Besides, collection 
of the juvenile was made by a dip net from their favorite hiding 

1) Contribution from the Fisheries Laboratory. Facu lty of Agriculture, Kyushu 
Unive rsity. 

2) Contribution from the Amakusa Marine Biolosical Laboratory, Faculty of 
Science, Krus hu Universitr. No. 99, 



166 

places in the floating sea-weeds. The work has been carried out in 
the Amakusa Marine Biological Laboratory, Faculty of Science, Kyushu 
University. The Amakusa Islands are situated in the warmer temperate 
region, and the western coast of the outer main island opens to the 
East China Sea. The southern tropical fishes are brought up by Tsu­
shima Warm Current, so that these fish fauna are rich. 

Here, I wish to express my sincere thanks to Prof. Keitaro Uchida 
and Prof. Hiroaki Aikawa, Laboratory of Fisheries, Kyushu University, 
for their guidance. I also extend my thanks to Assist. Prof. Sadahiko 
Imai, Faculty of Fisheries, Kagoshima University for many valuable 
suggestions, and to Assist. Tsukasa Shiokawa and the other staff of the 
Amakusa Marine Biological Laboratory for their assistance in collections 
and technical procedures. 

1. 

2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

The list of species described is as follows; 

Scientific Name 
OxyjJorhamphus micropterus micropterus 

(Cuvier et Valenciennes) 
Parexocoetus mento menta (Valenciennes) 
Parexocoetus brachypterus brachypterus 

(Richardson) 
Exocoetus monocirrhus (Richardson) 
Cypselurus heterurus d-'jderleini (Steindacher) 
Gypselur"s katoptron (Bleeker) 
Gypselurus oPisthopus hiraii Abe 
Cypselurus naresii (Gunther) 
Gypselurus starksi Abe 
Cypselurus poecilopterus (Cuvier et Valenciennes) 
Prognichthys agoo (Temminck et Schlegel) 
Prognichthys seali Abe 
Hirundichthys oxycephalus (Bleeker) 

Common Name 

Sayori-tobiuo 

Basho-tobiuo 

Tsumari-tobiuo 

Hagoromo-tobiuo 
Tsukushi-tobiuo 
Sannoji -damashi 
Hoso-tobi 
Uchida-tobiuo 
Ariake-tobiuo 
Aya-tobiuo 
Tobiuo 
Daruma-tobiuo 
Hosoao-tobi 

Oxyporhamphu8 micrlJpterus micropterus (Cuvier et Valenciennes) 

The specimens from this district are all immature forms and I 
have nine specimens, ranging from 50 mm. up to 80 mm. in fork length. 
These specimens were taken in July and August. 

The body of the juvenile is elongated, compressed and the lower 
jaw produced as those in the halfbeaks, Hemiramphidae, and th~ lower 
lobe of caudal fin is more prolonged than the upper. The pectoral 
and ventral fins are sh'Jrt (Figs. 1, 2). 

The ray counts are: Dorsal 14, Anal 14, Pectoral 12. Ventral 6. 
The coloration of the bcdy in life is bright silvery and the part 

of trunk is bright bluish. They were attracted to a flood light at 
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Fig. 1. Juvenile of Oxyporhamphus micropterus micropterus. xl 

Fig. 2. Dorsal view of juvenile. xl 

night and captured by a dip net when they lay motionless close to the 
water surface. They occasionally made short, sporadic flights, similar 
to that of Hemirhamphidae. 

ParexocoeiU8 menlo menlo (Valenciennes) 

Maturing adults were collected in the period from May to October 
and the spawned-out were observed in this region and my material 
shows the series of developmental stages. This species is the smallest 
in size in adult among the flying-fishes taken from this region, the 
largest being 130 mm. in the female and 123 mm. in the male in fork 
length, so far as I have examined. They feed entirely on plankt'onic 
organisms, mostly copepods. 

The shape of the body in adult stage is rather long and compressed; 
Fig. 3 shows the general appearance of the species. The dorsal fin 
is remarkably high and the pectoral fins are oblong and of moderate 
length. The ventral fins are rather short and situated somewhat far 
forward on the body. 

Fig. 3. Adult of Parex(}coetus mento mento. Fork length 12 cm. 
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The . ray counts are: Dorsal 9- 10, Anal 11-12, Pectoral 12, 
Ventral 6. 

The coloration of the body in life is dark bluish above and silvery 
white below and all faint yellowish. The dorsal fin is quite black 
exc luding the base. The upper part of the pectoral is faint grayish 
and the ventral fins are hyaline. 

The spawning season occurs from May to September and the peak 
is in June and July. The eggs were stripped and inseminated with the 
milt from the male. The embryonic development was observed and the 
hatched larvae were re~red in the aquarium. The egg is spherical, 
1.75-- 1.78 mm. in diameters, with about 20 long entangling tendrils 
distributed over the whole surface (Fig. 4). The ·yolk is tra nsparent 
a nd the oil-g lobule absent. 

Fig. 4. Eggs of PaYexQco~ t'llS tl/Mto mento. x ca. 10 

The number of eggs in t he ovary is presumed to be from about 
1,000 to 2,000. The spawning seems to take place at once from the 
sunset to the next morning. It requires about 10 days at 21'-'--2f{C. water 
temperature to hatch out. The hatching-out takes place in several 
hours after the sunset. The newly hatched larvae were 45---5.2 mm. 
in total length. In the larval stages the body is a little more robust 
and the fin rays have definitely developed, except the pectoral fins. 
The coloration of the 9_ody is dark br:ownish above and bright yellow 
brown ish below. . The ventrq) fins are dark greenish. Immature forms 
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from 10 mm. up to 48 mm. in fork length were captured numerously 
by a dip net under a night light. The juvenile appeared from early 
July to late October (Fig. 5). 

Fig. 5, Eggs, larvae and juveniles 
of Parexocol?itls menlo mento. x ca. 2 

Fig. 6. Dorsal v iew ;of prolonged lower 
jaw. x 20 

In the juvenile stages, the elevation of dorsa l fl n increases and 
the dorsal fin is wholly black, except near the base. The ventral fins 
are large and almost brownish. The characteristics of pigmentation are 
the three TOWS of melanophores which are situated a long the dorsa l, 
anal bases and the lateral portion of posterior body. The barbel of 
the lower jaw is absent, but the lower jaw produced a little as in the 
saury, Scombresocidae (Fig. 6). These small fishes spread out the four 
"wings" and could leap into the air for a distance of a foot. In the 
specimens longer than 25 mm. in fork length, the shape of body agrees 
with the adult form and is dark bluish above and silvery white below 
(Figs. 7, 8). 

Fig. 7. Young of Parexocoetus mento mento. x 2 

The growth is so rapid that the fishes almost become matured in 
one year. They spawned at the end of their first yea r and most of 
them seem to die after spawning. Maturity is reached at the size of 
<lbout 98 mID, in fork length iq the mal~ and 119 mID, in the female, 
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The young s hows a tendency to Icave this region in winter migrating 
towards t he south~rn waters. 

F ig. 8. Dorsal view of young. x2 

Pllrexocoetus brachypierns braehllpterll8 (Richardson) 

The specimens are all small in size, and ranges from 25 to 60 
mm. in fork length are taken in July. Imai (1955) has recorded the 
capture of aoults off the s:1uthern region of Kyu~hu , but T could not 
collect the adults in Ama kusa region . 

Fig. 9. Ju ven ile of ParexOcoBtus brachypterus 
brachypterlls. x 1 

'The body of a juvenile i!; ra ther Jong and compressed. The mid · 
most ray of the dorsal fin is greatly prolonged, thus gi vi ng a remark­
ably hig h s h3. pe to the fin. The pectoral fins are rather short. The 
ventra l flns are relatively long, although those of the adult rather 
short (Figs. 9, 10). During earlier stages, the lower jaw has a pair of 
short, black barbel (Fig. 11). 

Fig, 10, D:)rsal v iew of j uve n ile, x l 

Fig, 11. Dorsal view of barbel 
of lower j:nv, >,10 
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The ray counts are: Dorsal 13, Anal 13, Pectoral 12, Ventral 6. 

The coloration of the body is dark above and silvery white below 
and a dark band of pigment across the eye extends to the middle part 
of the caudal peduncle. The dorsal fin is quite black and the anal 
fin is black, except in the proximal part, which is hyaline. The pec­
toral and ventral fins are grayish. 

Two juvenile forms of Parexocoetus, P. bJ'flchypterus brachypterus 
and P. mento menlo, were found in this region and in the same season. 
During the juvenile stage, this species is darker in the color of body 
and higher in dorsal fin than P. mento mento and has a pair of barbel 
under the lower jaw, but the latter is absent. 

Exocoeiu8 monocirrhlls (Richardson) 

The present material is all juvenile, with a maximum fork length 
of 58 mm. which was taken in July and August, and adults were not 
collected. They were captured by a dip net when they lay motionless 
under a night light with the pectoral fins spread out and the barbel 
of lower jaw prolonged anteriorly. 

The bedy of a juvenile is short and high, and the head is 
elevated steeply behind the eyes. The pectoral fins are very long and 
the ventral fins are short and anteriorly situated (Figs. 12, 13). An 

Fig. 12. Juvenile of Exocoetus monocirrhu5. xl 

Fig. 13. Dorsal view of juvenile. xl 
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unpaired barbel of the lower jaw is rather long and slightly expanded 
laterally with the tip being roundish and quite black (Fig. 14). 

Fig. 11. Dorsal view of barbel of lower jaw. x 5 

The ray counts are: Dorsal 13, Anal 13, Pectoral 15, Ventral 6. 
'rhe coloration of the body in life is brownish blue above and 

silvery white below, with three obscure vertical black bars on the 
sides. The pectoral fills are faint grayish with a black vertical band 
on the middle part, a black line runs along the posterior margin with 
black parts on the base (Fig. 12). The ventral fins are hyaline. The 
dorsal fin is nearly transparent, with an obscure black bar. 
these small fishes would glide in the air for a distance of 
feet before striking the water again under a night light. 

Cypselllrus heteru'rU8 -doderleini (Steindachner) 

Sometimes 
at least 10 

This is the larger form and is of economical importance among 
the fiying-fishes in this region. I have a large series of developmental 
stages. 

The body of the adult is rather slender and the belly is angular 
along the ventral edge; Fig. 15 shows the general appearance of the 
species. The pectoral fins are long and reach past rear of dorsal base. 
The tip of the ventral fins reaches the base of the 9th anal fin·ray. 
The origin of the anal nn is far behind that of the dorsal fin. 

Fig. 15_ Adult of Cypselurus heterurus doderleini. Fork length 28 em. 

The iray counts are: 
Ventral 6. The number of 

Dorsal 12 -14, Ana!l9-·1l. Pectoral 15·17, 
vertebrae (induding the urostyIe) is 47- -49_ 
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The coloration of the body in li fe is dark bluis h above and silvery 
white below. The pectoral nns are faint greyish violet \vith the ex­
ception of the central part, margin and lower part being lighter. The 
dorsal, anal and ventral fins are greyish. They feed entirely on plank­
tonic organisms, mostly copepods. The adu lt in this region is in 
spawning cond ition and the spawning takes place in May, June and 
Jul y. The number of eggs carried by an adult female varied from 
about 8,500 to 10,000, The eggs were st ri pped and inseminated with 
milt from the male. The embryonic development was observed and 
the hatched larvae were reared in the aquarium, fed ','I" ith the nau plii 
of the brine s hrim p. 

T he eggs are spher ical , on the average 1.86 mm . in diameter, 
hav ing ab;)ut 50 Lmg tendrils attached uniformly over t he whole surface 
(Fig. 16). The h atching·out takes place in a bout 14 days at 20" ·22"C. 
water te mperature and in several hours after the sunset. The newly 
ha tch~d la r vae were ab:mt 6.3 mm. in tota l length and swa m in the 
water s lIrf(lce and darted ahout very ac ti vely in the aqua rium. In the 

Fig. 16. Eggs of Cypselllrt!s heI 21"1!I"I!S cfOlterleini. >.: ca. 5 

larval stages, t h(-~ sl1ape of the body is a li ttl e f()bust, and with the 
most striking vari,ltion in color pattern, as all white, cream yellow, 
"' ) ra ng,~ yeliow, brown and dark brown. The pectoral and ventral fins 
are r~latively large and the color is red brownish. In 25 days it 
;)tta ins ab:->:.tt 14 mm. in total length and the cauda l Un had begun to 
d ifferenciate, lower lobe b~coming longer. At this stage any disturbance 
in the wat :!r of the aquarium would cause these· small fish to jump out 
of the wate~ and glide for a shor~ dista nce in the air. 

Immature forms, frotn 14 to lio min. in for k length were captured 
nume:ously by a d ip net under a night lig ht. They swam sluggis hly 
about near the lig ht, so th<lt they were very easi ly ca ptured by a dip 
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net. In the juvenile stages, the body 
is slender and the coloration is bright 
orange yellow and has five vertical 
black bands on the sides. 

These bands are continuous with 
the black parts of the dorsal and anal 
fins (Figs. 17, 18, 19). The juvenile 
larger than 15 mrn. in fork length has 
a yellow paired barbel with the outer 
black flap, which is retained in the 
young fish, 110 mm. in fork length 
(Fig. 20). 

In the young fish longer than 
150 mm. in fork length, the shape and 
the color of the body nearly agree 
with the adult, although the middle 
part of the pectora I fin is pale (Fig. 
21). These young fishes are of great 
importance in the western waters of 
Kyushu during October and November, 

Fig. 17. Eggs, larvae and juveniles of and they migrate to the southern 

Cypselums heterurus d(derleini. xra. 2 waters in winter. 

Firr. 1R., Juvenile of Cypselurus heterurus d(hlerl.dni. xl 

FiJ. 19. Dorsal view of ju venile. x] 
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Growth is very rapid and in one month it attains about 20 mm., 
in three months about 80 rnm. and in one full year 250- 300 mm. in 
fork length. Most fishes become matured and spawn at the end of the 
fi rst year. 

Fig. 20. Dors a l v ie w of ba rbe l o f lowe r 
jaw. x 5 

Fig. 21. Do rsa l v iew of young. Fork 
ie n[,th 18 c;r. 

Cypselurus li.ainpi J"OIl (Rleeker) 

Those at hand are 6 s pCCim2 I1S rangi ng from 35 to 110 mm. in 
fork length, but the adult was not collected. These speci mens were 

Fig. 22. Juvenile of Cypselmlls katop'ron. x ] _5 

Fig. 23. Dor~al vie w of j ll veoile. x l.~ 
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taken in July. They were attracted to a night light with the pectoral 
and ventral fins spread out and a paired barbel was held forward and 
slightly downward. The body of the juvenile is rather robust and the 
pectoral and ventral fins are large (Figs. 22, 23). 

The ray counts are: Dorsal 14, Anal 10, Pectoral 15, Ventral 6. 
In the juvenile. the coloration of the body in life is silvery yellow, 

with three obscure vertical black bands on the sides. These three 

Fig. 24. ' _Dorsal view of barbel 'of lower jaw. x 5 

Fig. 2S. Young: of CYPs21urlls lwtuptron. xl 

Fig. ::6. Vorsal view of young. xl 

bands are continuous with the black parts of the dorsal and anal fins. 
The pectoral fins have a yellow part at its midmost part. During 
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earlier stages the lower jaw has a pair of triangular yellow barbel 
with the margin black (Fig. 24). In the stages longer than 75 mm. in 
fork length, the shape of body is slender and the coloration is black 
bluish above and silvery white belmv with the barbel being lost (Figs. 
25, 26). 

Cypsf!lllrus OlJisthopu8 hiraii Abe 

This species is the most important economically among the flying­
fishes in this region and I have a large series of material indicating 
the life history. The adult form is medium sized among the flying­
fishes and the body is rather slender; Fig. 27 shows the general appear­
ance of the species. The pectoral fins are long and the tip reaches at 
the middle of dorsal base. 

Fig. 27. Adult of Cypselurus oPisthopus hiraii. Fork length 22 em. 

The ray counts are: Dorsal 11--11, Anal 9 --10, Pectoral 14-15, 
Ventral 6. The number of vertebrae (inc1uding urostyle) is 45-46. 

The coloration of the body is dark bluish above and silvery white 
below. The pectoral fins are greyish violet, except the lower part is 
transparent. The dorsal, anal and ventral fins are greyish. The adults 
that appeared in this region are in spawning condition and the spawning 
takes place in May, June and July. The number of the eggs carried 
out hy an adult female varied from about 4,000 to 7,000. 

Fig. 28. Eggs of Cypselurus oPisihopus hiraii. x ca, 5 
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The eggs are spherical on average 1.47 mm. in diameter and have 
about 50 long tendrils attached unifo~mly over the whole surface (Fig. 
28). 

The eggs were stripped and inseminated wit h the milt from the 
male and the development was observed and the hatched larvae were 
reared in the aquarium, fed with the nauplii of the brine shri mp. The 
hatch-out takes place in about 14 days at 20"- 22(lC. water temperature 
a nd in several hours after the s unset. The newly hatched larvae were 
a bou t 4.7 m m. in total length. 

Abe (1955) considered that the natural hybrids between the present 
species and CypseluYns Iwterurus doderleini seem to occur infreq uently, 
from the two points that the spawning season of both species agrees 
a nd intermed ia te forms sometimes occur in nature. I experime nted on 
t he hybr ids between the present species and C. izeterurllS doderleilli or C. 
starksi. The crossing was easily done on the mature egg and sperm, 
and the embryonic development was apparently normal, but the all 
hatched larvae died in the postlarval st,age. I have not seen the inter­
mediate form in nature during my studies. 

F ig. 29. Eggs, la rvae and juveniles 

of Cypselttrus OPiStllOPUS hirait'o 
x ca. 2 

In the larva l stage, the body 
is ra ther slender and revea ls the 
temporary variation of color f rom 
nearly white to dark brown . The 
pectoral and ventral fins are reo 
lat ively large and brownis h. They 
swa m close to the surface of water 
with the pectoral and ventral fi ns 
widely spread and darted about very 
actively by the rapid movement of 
the caudal peduncle (Fig. 29). In 
3 days, attaining about 7 mm. in 
total length, they show a te ndency 
to attach to the sea-weeds (Fig. 30). 
By the sudden disturbance in water, 
one-month old larva, about 20 mm. 
in fork length, lea ped out beyund 
the fence of the aquari um of which 
15 cm. high above the water. 

The juvenile forms, from 20 to 
105 mm. in fork length were captured 
numerously by a di p net under a 
night light. In the juven ile s tages, 

the body is slender and the coloration is dark brownish above and blac k 
below. The juvenile longer than 12 mm. in fork length, it has a black 
rounded barbel (Fig. 31). 
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Fig. 30. Larvae attached to the sea-weed in aqua rium. xl 

In adva nced stages, the col oration of the body is dark bluish above, 
silvery on side with a longitudina l black band, and black below. The 
pectora l fins are black, except t he lower 
transpare nt part. The ve ntral fins are 
black (Figs. 32, 33). The young, longer 
t han 100 mm. in fork length, lacks the 
barbel on the lower jaw and the shape 
of the body and. the coloration agree with 
the adult form. dark bluish above, silvery 
white below. 

Fig. 31. Dorsal view of barbel 
Fig. 32. Juvenile of Cyp.<;eiuyu.'i opi.<; thopu.<; hiraU. x 1 o f lowe r jaw. x 12 

FiB" 33. p orsal v jew of juvenile. xl 

._-_.---
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month it attains about 20 mm., in three months 80 mm. and in one 
full year 200-240 mm. in fork length and the most of them seem to 
mature and spawn. These four or five month old fishes are important 
economically in the western waters of Kyushu during October and 
November, and then they show a tendency to leave there for the 
southern waters in winter. 

ClIPselums naresii (Gunther) 

The present materials are all juvenile with a maximum fork length 
of 73 mm. and were taken in July, and the adult was not collected. 
The general appearance in juvenile is similar to the juvenile of C. 
oPisthopus hiraii, but is distinguished by the number of vertebrae and 
the barbel of lower jaw. The body of the juvenile is rather slender 
(Figs. 34, 35). The pectoral fins are large and the tip reached to the 
base of lower rudimentary caudal fin-ray. 

Fig. 34. Juvenile of Cypse!urus nar"sU. x 1.2 

Fig. 35. Dorsal view of juvenile. xl 

The ray counts are: 
The number of vertebrae 

Dorsal 12, Anal la, Pectoral 
(including urostyle) is 42. 

15, Ventral 6. 

The coloration of the body is dark bluish above, silvery white 
below and has a longitudinal black band on the side. The pectoral 
fins are black except the lower transparent part. The ventral fins are 
black. The lower jaw has a considerable Ions- black barbel like a ribbon 
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(Fig. 36). They were attrac ted to a lig ht at nig ht with the pectoral 
and ve ntra l fins spread out a nd t he barbe! of lower jaw protruded 
anteriorly. 

Fig. 36. Dorsal vi ew of barbel of lower jaw. x5 

Cypselur1l8 81(1 rksi A be 

The prese nt species is of econo mical impor ta nce am ~mg the ft ying­
fishes in this reg ion. I have a la rge series of ma terials indicating the 
life history. 

The adu lt was captured from June to Aug ust. The adult form is 
ra ther robu~t a nd medium in size 3El1ng the flying-fishes with t he 
s nout ra t her bl unt; Fig. '),7 shows t he genera l a ppeara nce. The pec tora l 
fins are long a nd broad. and the tip reaches the poster ior end of t he 
dorsa I base. 

Fig. 37. Adult of Cypselums $. tarksi. Fork length 20 C Ill. 

The ray counts are: Dorsa l 12- 14, Anal 8 9, Pectoral 15-- 16. 
Ventral 6. The number of ver tebrae (including urosty le) is 43 44. 

The colorat ion of the body is dark bluish above and silvery whi te 
below. T he pectoral fi ns are bluish blac k and the lower par t is trans­
parent. The dorsa l, anal and ventra l fi ns are g reyis h. 

The spawn ing season co mmences i l1 early July and ends in A ugust , 
and the s pawning act ~,eems to ta ke place at once a ft er ' the sunset 
till the next morning. The number of the eggs carried by one fema l~ 
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varied from about 4,000 to 8,000. The eggs were stripped and inseminated 
with milt from the male and the embryoni~ development were observed. 
The hatched larvae were relred in the aquarium, fed with the nauplii 
of brine shrimp. 

Fig. 38. Eggs of Cypselurusstarksl. x ca. 7 

The egg is spherical, on average 1.66 mm. in diameter 
5') long tendrils scattered over the whole surface (Fig. 38). 

with about 
The hatch-

Fig. 39. Eggs, larvae and juveniles 
of Cypselurtls starksi. x ca. 2 

out takes place in about 6 days at 
26') 28°C. water temperature and in 
several hours after the sunset. 

In the larval stages the body is 
robust and the coloration varies 
considerably among the reared speci­
mens and shows temporary change 
from yellow to dark red-brown in 
color pattern. The pectoral fins are 

:: greyish with the basal part slightly 
brownish and the ventral fin is al­
most dark except the marginal part. 
The prolarva is very heavily pig­
mented (Fig. 39). Tn one month, it 
attained about 17 mm. in fork length 
and began to jump out of the water 
in the aquarium by a sudden dis­
turbance. 

Immature forms, from 23-98 
mm. in fork length, were captured 
numerously by a dip net under a 
night light. In the juvenile stages, 
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the body is robust and in coloration the majority of them appear to 
be rather profusely dotted with black, although they are quite brownish. 
The fins are all well developed and the pectoral and ventral fins are 
dark bluish and the lower lobe of the caudal fin is elongated (Figs. 40, 

Fig. 40. Juvenile of Cypselurus siarksi. xl 

41). These juveniles lack the barbel of the lower jaw. In the young 
fish longer than 150 mm. in fork length, the body is very robust and 
the color agrees with the adult, but the ventral fins are black. 

Fig. 41. Dorsal view of juvenile. xl 

The advanced young, 120- -150 mm. in fork length, are economically 
important together with C. oPisthopus hiraii and C. heterurus Joderleini 
in the western waters of Kyushu during October and November. These 
young fishes probably migrate to the southern waters in winter. The 
growth is very rapid and in a month attains 18 mm., in three months 
80 mm., in one full year 180-220 mm. in fork length and the most 
fishes seem to mature and spawn. 

Cgpselurus poecilopterus (Cuvier et Valenciennes) 

The present materials are two juvenile specimens being 60, 70 mm. 
in fork length, captured in August and September. The adult form 
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was not collected. The spawning ground seems to be far southern 
waters from this region. 

Fig. 42. Juvenile of Cypselurus poecilopterus. xl 

In the juvenile, the body is very robust and the belly is angular 
along the ventral edge and the caudal peduncle is high (Figs. 42, 43). 
The eyes are large. The tip of pectoral fin reaches a little beyond 

Fig. 43. Dorsal view of juvenile. xl 

the base of last dorsalfin~Tay. The ventral fins are large and the tip 
reaches to the base of the anteriormost rudimentary fin-ray of the lower 
lobe of caudal fin. 

The ray counts are: Dorsal 12, Anal 8, Pectoral 15, Ventral 6. 
The coloration of the body in life is brownish black. The color 

of pectoral and ventral fins are dark brownish with brownish black 
spots. The dorsal and anal fins are dark brownish. The barbel of the 
lower jaw is absent. 

Prognichthys agno (Temminck et Schlegel) 

This species is economically important in Japan, but not abundant 
in this region. The adult appeared in September and the juvenile was 
captured in July. 

The adult form is rather slender and the largest in size in this 
region; Fig. 44 shows the general appearance. The pectoral fins are 
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long and the tip reaches a little beyond the base of dorsal fin. The tip 
of the ventral fin reaches the end of the last anal fi n-ray. The origin 
of the anal fill is vertically below from the second to fo urth of dorsal ray. 

Fig. 44. Adu lt o f P rognichthy':> agoo. Fo rk le ngth 33 em. 

The Tay counts are: Dorsal 10 12. Anal 11. Pectora l 17. Ventral 
G. The number of vertebrae (including urosty le) is 46 48. 

The coloration of the body is black bluis h above and s ilvery white 
be low. The pectoral fins are blue g rey ish and the lower part is lighter. 
The dorsal and ventral fins are grey and the anal fin is transparent. 

In the juvenile. the shape of body is slender (Figs. 45. 16). The 
coloration is brownish blue above and silvery white below. Small 

Fig. 45. Juve nil e of Pro#1Iichthys ogoo. x l 

Fig. 46. iJorsal VIew uJ juv,,;ulic. X ,I.. 

melanophores are scattered over the body with five obEcure black bars 
on the belly. The shape of pectoral fin is peculiar and is faint blackish 
with a quite black line along the margin a nd the upper part [ is 
lighter. The ventral fins a re broad and the color is faint black, the 
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basal part paler. The lower jaw has a paired yellow barbel with black 
margin (Fig. 47). 

Fig. 47. -=-Dorsal view of barbel of lower jaw. x5 

Prognichthys seaU Abe 

The present material is one juvenile specimen, 75 mm. in fork 
length, captured in July. Adult form was not collected. The body is 
very robust and the snout is short and the eyes are large (Figs. 48, 49). 
The posterior tip of pectoral fin reaches the base of last dorsal fin-n_y. 
Th~ tip of ventral fin reaches the origin of lower caudal fin-ray. 

Fig. 48. Juvenile of Prognichthys seali. xl 

FiS- 49. Dorsal view of juvenile. xl 
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The ray counts are: Dorsal 10, Ana l 9, Pectora l 19, Ventral 6. 
T he coloration of the body is bluish black above a nd silvery below. 

The pectoral fin is black with the pos tero·dorsal margin hyaline. The 
ventral fin is all black. The barbel of the lower jaw is absent. 

Hirundichthys oxycephaul. (Bleeker) 

T he present m:lterial is of post-la rv ae, juveni les and young, ranging 
from 12 mm. up to 130 mm. in fork length. I mmat ure forms are abound 
in this region in July, August and September, but the adult was not 
collected. 

In the specimen measured 130 mm. in fork length, the sha pe of body 
is s lender a nd s imilar to Cypselu yus OpiSt/IOPUS Iziraii . but differs from 
the latter in the position of the insertion of a na l fin (Fig. 50). In the 
present species the anal fin is inserted nea rly under the inserti .:>n of 
dorsal fi n. The pectoral fins are long and reaches beyond the base of 
last dorsa l finray. The t ip of ventral fin reac hes almost to the end 
of the anal base. 

Fig. 50. Young of Ilirundichthy.~ oxycephoills. Fork length 13 em. 

The ray counts are: Dorsal 1O-'1l , Ana l 11- 12, Pectoral 15 16, 
Ve ntral 6. The number of vertebrae (inc lud ing uros tyle) is 45- 47. 

The coloration uf the body is dark bluish a bove and s ilvery whi ::e 

Fig. 51 Dorsal view of larvae and juve nile o f Hirmrdichthys oXVC2plwlus. x l 

" 
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below. The pectoral fins are greyish purple, lower part transparent. 
The ventral fins are mostly transparent, the dorsal side being dark. 
The dorsal and anal fins are mostly transparent. 

In the larval stages, the body is slender and the color is white 
with the melanophores scattered over the body. The pectoral and 
ventral fins are roundish with the rpargin black (Fig. 51). In the 
advanced form, the appearance of pectoral and ventral fins are shown 
in Figs. 52, 53. The pectorals have two black cross-bands which extend 
from the upper part to lower, and the basal part and the outer margin 
are black. 

Fig. 52. Juvenile of Hirundichthys oxycephalus. x 1 

Fig. 53. Dorsal view of juvenile. x 1" 

In the young fish the ventral fins are relatively long, having a 
broad black cross-band, and the basal part and the outer margin black. 
The dorsal fin has a black patch in the central part. The anal fin is 
clear. The barbel of the lower jaw is absent. They were attracted to 
a flood light at night and were swimming close to the surface and 
skipping or sailing through the air for some distance. Young specimens 
are economically important off the western coast of Kyushu, being 
caught in October and November together with the young of Cypselurus 
species. 
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