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In the present taxonomy the tunas and -bonitos are included with the mackerels
and cybilds in the family Scombridas., This is.a little astonishing in view of the
tendency toward more and more detailed classification, however, there are many in-
conveniences in the study of these fishes and for this reason detailed investiga-
tions have been naturally delayed.

The fishes at present assignsed to the Scombridae are for the most part widely
distributed and exist in great numbers, They grow fast, are gensrally large in
. aize, and their flesh is well-flavored. Consequently they are important economi-
cally. The species are particularly numerous in Japan, and about 25,000,000 kan
[1 kan = 8,27 1bs, ] with a value of 13,000,000 yen are taken each year, showing
that these are fishes which are worthy of a great deal of attention.

This study was started in 1912 and was carried on at the University and the
Fisheries Bureau. For aid in obtaining materisals and reports thanks are due to the
various prefectural fisheries research stations and to many of my friends, espe-
ciau&:agatngu ‘Akiyama, Seigd Adachi, Torakichi Imano, Shoshi Okada, Naotard Oda,
K5j1 » Ei80 Kono, Koichi Kamei, Rainosuke Kubo, Tokujirs Koshida, Hikosd Shimura, -
Hidesane Semo, Nisuke Takahashi, Y525 Nakajima, the late K5tar5 Masda, Kichitare
Yanada, and Y5jire Wakiya.

I also wish to express my thanks for the kindness of Dr. Rathburn, assistant
curator of the American Museum of Natural History, who sent me specimens of Atlantic
mackerels and bonitos, Dr. Jordan, who sent me mimeographed copies of papers, and
Mr. Goly, the assistant chief of the Netherlands East Indies Bureau of Agriculture,
who sent me specimens of mackerels and cybiids from the South Seas,

As a result of my studies I have found that there are two species of macxerel,
five species of cybiids, two species of Oriental bonito, five species of tuna, and
four species of bonito, a total of ten genera and 18 species, which occur in Japanese
waters, and that these may be suitably divided into three families, the Scombridae, .
Cybiidae, and Thunnidae. I have also found errors and omissions in past definitions
of the relationships betwesen these genera and species. The detailed results of my
study will be published in the Journal of the College of Agriculture. :

The oldest mention of these fishes‘in our national literature is in Ekken
Kaibara's Yamato Honzd (5th year of HSei, that is, 1708). He 1isted the gabe,
samrs, okisawara, mikoyo, shibi, andﬁ&efg- In ShStoku 2 (1712) RySan Terajima in
!(11' ¥akan Sangai Zue mentioned the saiikatego, % Rochil mﬁn

uIuve, meiika, mekuro, makuro, and eo forth. In se

Kuroda in his % recorded the gaba (kisaba, hirasabs), samera ( ey
oklgawgra, m:gm. ), shibi (kuroshibi, maguro, meilka, medalshibi,
%f%m.m<mmmmmMmAm.

In 1829 Cuvier in his Regpe Apimal established under "Les Scombres" the geners
ihvngus, Orcvmms, Auxls, Sards, Cybiym, Thyrsites, and Gempyles. This work

marked a great advance in taxonomy, and among the species from the Far East which it
recorded were the sawars, ushisawars, and tomboshibi(?). .From the time of Limnasus
until Cuvier these fishes had all been included haphazardly in the genus Scomber,
except that Lacepede had established the genus Sgomberomorus for one species of
£amra. There were, however, errors in his description, and since he placed all the -
other kinds of gawara in the same genus with the mackerel, it is believed that the
adoption of this new genus was not opportune.
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In Tempo 2 (1831) Shiisaku Takei in his mentioned the gabg, sawmra,
maguro (maguro, meiika, kihata, mebachi, » and katoyo (suijkatsuo,

Later Nobutoshi Okada in his Nippon Dbutsu Somokurcku, Tasaku Kitahara in Vol.
6 of the Syisan Chlsa Hokoky, Tsunenobu Fujits in Hippon Suiecan DSbutsugalm, and
Jordan, Tanaka, and Snider in Vol.33 of the Journal of the College of Science have
given indexes of these fishes, but they do not agree on many points, and since their

classifications are based mainly on the outward form of the fish, there are many
unsatisfactory points in the_ir definitions both of genera and of species.

Scombridac @!E’h)

The body is generally slender and flattened laterally. The dorsal surface of

. the head is somewhat flattened. The caudal peduncle is thick and is round in cross-
section with no keels at its center., The eye ordinarily has an adipose eyelid.

The corselet is not clearly defined, and the scales on the pectoral region are
cycloid just like those on the rest of the body. There are many scales on the
opercle, the posterior edge of which is more or less indented. The interopercular
bone is covered by the operculum so that it is almost invisible. The mouth is large
and the tongue is small. The teeth are small and there is a single row in each jaw,
Teeth are also seen sometimes on the vomer and the palatines. The fins are small
and weak, and the rays are articulated both transversely and longitudinally. The
first dorsal is slightly separated from the secnond dorsal. The skeleton is thin
and weak. There are from 31 to 33 vertebrae. The neural spine of the first verte-
bra 18 not separate from the centrum. The lasat vertebra is not fused to the hypural,
There are numerocus pyloric caeca; they all open directly into the intestine and do
not branch.

The fish of this family attain lengths of about one foot, and generally occur
abundantly along the coast and in bays, The genus Scomber shows that this family
is close to the Carangidae in that they have adipose eyelids, ssparate spines in
front of the anal fin, and an indentation in the posterior edge of the
On the other hand, through the gemus Grgmmatorcymms, the family is shown to be close
to the Cybiidae in lacking adipose eyelids and separate spines anterior to the anal
and in having flattened teeth.

There are three genera in this family, the interrelationships of which are
shom below,

Lateral line is single
Body spindle~-shaped, teeth present on vomer and palatines ... Gemus
Body flattened, no teeth on vomer and palatines, gill-rakers very long and

numerous ,,. Genus Rastrelliger
Lateral line double ..... Gemus Grammatorcynpus

Scowber japonicus (sabe)
D. 9~12, 12, 5. A.1, 12 0r 13, 5. Vert. 14 £ 17 Gill-rakers 13 £ 23

‘The body is slender and an air bladder is present. The back is blue-green with
many orooked black lines, The species likes warm water and is very widely dis-
R’irnt;d. It occurs in the Pacific and also, it is said, in the Atlantic, In Japan

8 found from the west coast of Hokkaidd on the north to the Isu Shichitd on the
south (the bones of this species have been recognised in the stomachs of fish taken
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in the Ogasawara Is,). It occurs as far south in the Pacific as Austrzlia. The
largest specimens are about 2 feet in length and weigh 400 momme (3 pounds 5 ouncs@,
but there are said to be some in the Japan Sea which weigh 6 pounds 10 ounces.

They first become sexually mature at a length of about 144 inches (a full three
years 0ld?), and their spawing season is in May and June. They grow rapidly and
appear to be over 7.2 inches long at the end of their first year. They feed on
various pelagic organisms and also eat small fish,

There are two varieties of thies species. Oma is called the hiragabs (flat
mackerel] and the other is called the marugaba (round mackerel] or
[sesame mackerel?]. The differences between these two are not marked and there are
specimens with all degrees of variation linking them.

The hirasaba has nine spines in the first dorsal and twelve in the anal besides
the separate ones, The body is flattened and ite breadth is about equal to the
length of the head. The markings on the back are long, crossing the lateral line,
and there are no spots visible below the lateral line. The caudal fin is yellow-
ish, These fish occur close to shore and do not form large schools, They are said
to swim at rather deep levels. They are well-flavored.

The maruysaba has eleven or twelve spinee in the first dorsal and thirteen in
the anal besides the separate spines. The body 1s slender and round in cross-sec-
tion, Its breadth is less than the head length. The markings of the back disappear
near the lateral line, and there is a single row of spots along the middle line of
the side of the body. Many gray spots are also visible on the belly. These fish
are generally found in large schools off shore and are said to swim near the sur-
face, Their flavor is not as good as that of the hirasaba.

In the Atlantic there is another species besides this one which has no air
bladder, Its flavor 18 sald to be better than that of this species,

Rastrelliger chrysozonys (agifyrakiya)
D. 10’ 12’ 6. A, 12. 50 Vert. 13 } 180

This 1s a fish about one foot in length which occurs around Amami Oshima, It
is distributed from India to the South Seas,

) Cybiidae (gawara-ka)

The body is generally slender and flattened laterally, The dorsal surface of
the head is somewhat rounded and convex. The caudal peduncle has a median keel
which 18 covered with scales, The corselet is fairly distinct, but its scales are
not of any special form, The part of the corselet which extends posteriorly follows
the upper edge of the pectoral fin and then runs ventral to the lateral line, The
scales are small and round, and are sometimes hidden under the skin, They are some-
times lacking except on the corselet. The lateral line is undulating and sowstimes
has small branches, The mouth is broad, the posterior edge of the maxillary is roumi,
the teeth are large, compressed, and curved. There are villiform teeth on the vomer
and palatines, however, the hakatsuo [Sards orientalis] and the igopaguro (Gmnoserds
puda’l have no vomerine teeth, The tongue is broad and large,

The fins are generally small, particularly the ventrals., The first dorsal is

low and long and its spines are weak. The articulated spines are only divided
longitudinally, only the ventrals being articulated transversely, The first dorcal
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is almost contimuous with the second, and its first spine is shorter and weaker
than the follawing ones.

Except in 'the gemus Sarda, the median keel of the caudal peduncle is covered
with fine scales, and the cross-section of the peduncle is roughly round.

The pyloric caeca are dendriform,

The skelston is rather coarse and the skull is long. There is no cartilege in
the dorsal pert of the skull, and the opening at the posterioventral end of the =
skull is small and opens horisontally. Scales are usually visible on the operele,
the dorsal edge of which is convex,

The mumber of vertebrae is very indeterminate, but most species have from 40

50, . The greatest number is found in the Wﬂcb has
and the fewsst in the isomaguro s Which has 38, The ra of
octoral and caudal vertebras has not been determined. The last vertebra is fused

the hypural., The first vertsbra is not fused to the crarium and its neurel spine
separate.

The flesh is almost colorless, but the upper layers of tissue along the median
part of the sides are slightly reddish. The flavor is generally excellent,

LeELS

The fishes of this family sometimes reach very large sises, MNost of them swim
near the surface in pelagic waters or close to the shore, and they are distributed
between temperate and tropical waters., They form schools of varying sises and feed
voraciously on sardines, anchovies, decapterids, Irachurys japonicus, and mackerel,
They sometimes leap out .of the water, and they are very clever at escaping through
the meshes of nets, They often damage fishing gear with their sharp teeth,

The color of the back varies between green and steel-blue, with a purplish
cast in some cases, and the belly is silvery white, Although there are some fish
which have longitudinal or transverse lines on the sides of the body, most of them
have dark spots. Rarely individuals are found which have no markings at all. The
first dorsal is ordinarily blackish,

This family approaches the broadbill swordfish in the genus
which has reticulated gill filaments and no gill-rakers, while the
s with its short thick body and scaleless keels, is closer to the
. e flattened sharp-toothed fishes of the genus Cybiug link the family

to the Scombridae through the genus Qrapmetorgymus.

This family has four genera, the relationships of which are shown below, ’
Body slender, teeth in both jaws compressed and sharp, teeth on vomer .
G411 filaments connected in reticulated form ... Gemus Acanthocybium et

Gill filaments not reticulated ... Genus
Body short and thick, teeth in both jaws compressed but rounded on both sides, no
teeth on vomer
No testh on the tongue, whole body covered with scales ... Gemus Sgrda
Teeth on tongue, no scalea except on the corselet ... Genus Gymnoserda

There are four species of the gemus Cybium in Japan (excluding Formoss), and
only a single species in each of the other genera. The following shows the
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relationships of the species of Cybium.

Many transverse stripes present ... Cybium multifasciatum (yokojimazawara)

Round spots present
Spots in seven or eight rows, no teeth on tongue ... g?ium' niphonium (sawara)
08d see

Spots in four or five rows, teeth on tongue, body br Cyblum Korsanum
(hirasawara) :

Spots large and Tew, In two rows, peotoral fin round eee Cybium chinense
(inusawara)

Acanthooybium sara (kemasusawara)

Called sawara in Miyazaki, Kagoshima, and the Ogasaware Is., okisaware in
Kanagawa, nsawara in Chiba, and Okamasu in Nagasaki.
Be 7. Do 28, Ae 11, 9, *Vert. X or 33 #£ 31 Gill-rakers 0.

- The body is ﬁslender and compressede It is ocovered with small scales which are
long and narrowe. An air bladder is present. The baok is indigo, and in young
speoimens there are about 30 dark transverse stripes. The fins are dusky. This
fish lives close to the surface in warm olear waters and does not form 'schoolse
Since it is voracious and easily takes the bait, many are ssught on trolling lines.
They grow to a length of 6 or 7 feet and a weight of about 83 pounds. Specimens
with fairly ripe ovaries have been seen in the middle of June so the spawning :
season is probably around July or August. - The flavor is exoellent, better tham that
of the oomon Cybium honim and in the Ogasawara Is, it is made into dried fish
sticks. The species s utod from Chiba, Xanagawa, Shimane, and n-guohi on
the north to the Ogaaanra Is., the Ryikys, and the Philippines.

Cybium multifuchttm nesp. (yokggrimuwara)

De 17, 15, 9« A. 14, 9. Vert. 20 / 24, Gillerskers 1 £ 2,

The body is slender and spindle-shaped, and is almost round in oross-section.
The greatest depth is in the vioinity of the origin of the second dorsal. The
teeth are short, trésngular, and compressed. There appear to0 be no teeth on the
vomer and palatines. The soales are small and wover the whole body. The lateral.
line forms a large bend below the first dorsale There is an air bladder and there
are four bends in the intestine. The baock is indigo, and there are about 60 étripes
on the sides. Ths fins are blacke A spsoimen of this rare species was obtained
through information supplied by the head of the Yamaguchi Prefecture Fisheries Fxw
poriment Station, The fish was taken in a yellowtail gillnet at Xawajiri in the
middle of December, 1918, The following is the report of the head of the thtion.
Mr. Yozo Nakajima, ooncerning this species.

Some of these fish are taken from October to January, but they are most abum=
dent in November. In Yamaguohl Prefecture ¢ are taken in the coastal waters of
Abu and Otsu counties, at Kawajiri, Kiwato, O , And Nitsushima (the two last-
named places are islands which 1lie off Hagimachi) in yellowtail pound nets amd
gillnets. They appear not to form large schools and there are never more than two
or three taken at a time. They are taken in depths of about 17 or 18 fathéms, but
we have heard of no oase of their having been taken in water of lesser depths.
They are taken only ocecasionally during the season mentioned above, and are never
caught in very great mmbers. They usually weigh about 40 or 50 pounds, and very
large or very small ones are never taken. The flesh is white, o:l].y, and firmer



than that of the common sgwara, It is very tasty end is prized by gourmets,

This species probably occurs in o:therv localities also, but we have had %0 ¥o=
ports of it yet nor has there been any mention of it in the literature. It i olese
to Acanthocvybium sarg in the shape of its teeth and the fewness of its gﬂ.].m

Cybium nichoniunm (samars)
Called sagoghi in Kyushu and Wakayama,
D. 19, 15, 9. A. 15-17, 8. Vert. 22 £ 28, Gill-rakers 3 £ 9 or 10.

The body 1s slender and compressed. The teeth are lanceolate, flat, and
curved inward; they are sharp on both sides. There are villiform teeth on the
vomer and palatines, The tongue is large and is without teeth., The scales are
small and cover the head and the whole body. The lateral line is undulating and
slopes gradually from the posterior part of the first dorsal to a point below the
sscond finlet whence it runs roughly along the median line of the body. There is
no air bladder. The back is dark indigo with a greenish lustre. There are mmerous
small spots arranged in seven or eight or more rows, The species is widely dis-
tributed and occurs in Japan, Korea, and Kwangtung. It is particularly abundant in
the wmaters off central Japan, diminishing in numbers to the northward and southward.
It lives in turbid coastal waters, stays near the bottom in the cold season, and
comes to the surface in warm weather, It attains a length of about 3 feet and a
wolght of about 12.4 pounds. Around May and June it comes into sounds and bays to
spawmn, The eggs are round and very large. The young fish are about 1.2 inches
long in June, about 3.6 inches long ia August, and grow to about one foot in length
by the following January. The juveniles have neither spots mor stripes., The fla-
vor 1s good and the ovaries are salted and dried to make a product called karasumi.

Crbium koreagym n. sp. (hirasawars)
D. 14, 18 = 21, 9. A, 13 - 21, 8, Vert. 20 # 26, Gill-rakers 3 £ 10.

The body is broad with the greatest depth at a line conmnecting the origins of
the second dorsal and the anal. The body appears to be almost maleless. Thers are
scales on the corselet, along the lateral line, and around the basss of the fins,
but they are hidden beneath the skin, The teeth resemble those of C. pinhenium, but
they are fewer and larger. There are tseth on the tongue. The laterql line is un-
dulating and follows in general the outline of the back. There is no air bladder;
the intestine 1s long and is bent in several places. There are spots forming three
or four longitudinal lines along the center of the sides of the body. The fins are

The specimen was collected by Mr. Y5jird Wakiya on the west coast of Kores
in 1913, The fish attains a length of about 3 feet and a weight of sbout 15 pounds,

Called in Kanagawa, ica in Akita, . 1 1a
anagn mmﬁﬁ:mn m u’morm. |

The body is compressed and the ho‘ul‘ hhrp and péintod. The teeth ressable

those of C. niphopiug. There are teeth on the tongue. The lateral line turns
sharply downward at the posterior end of the first dorsal and at & point anterior to
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the second dorsal it descends below the median line of the side of the body whenoe
it follows an undulating oourse to the keel. The scales are small and are found
all over the body. There is an air bladder. The pectorals are large and their
posterior edges are rounded. Large obscure spots are arranged in two rows along
the oenter of the sides of the body. The back is dark blue-greem and most of the
fins are black. The fish attaind a length of 7 or 8 feet and a weight of 165 to
250 poundse It is oily and the flavor is said to be inferior. It ranges north to
Chiba Prefecture on the Pacific coast and to Akita Prefecture in the Japan Sea,
while to the south it extends to the coasts of China and Formosa. It is takenm only
rarely. It feeds on sardines and oarangids. ‘ ‘

Sarda orientalis (sujikatsuo)

Called ha uo, kitsunekatsuo, shimakatsuo, and sabakatsuo in Nagasaki, tBzan
in Kanagawa, and h¥san 1n Chibe. '

D. 19, 15, 7 or 8. A 15, 5 or 6. Vert. 26 £ 20, Gill-rakers 4 / 9,

The body is short and thiok, becoming somewhat longer proportionately in old
fish, The teeth in both jaws are compressed, rounded on both edges, and bent inward.
They are uneven in sige. There is one row of teeth on the palatines, but none on
the vomer. The scales are very small, except for those on the corselet, which are
rather large. The lateral line is undulating, and runs from the neck at somewhat of
- & slant to the middle of the tail. There is no eir bladder. The back is grayish
indigo, and there are about six longitudinal stripes. Posterior to the second dor-
sal there are short markings lying in between these stripes. The dorsal fins are
black. The species likes warm waters and is particularly abundant sround Kyushu,
however, it is widely distributed and is seen in some numbers everywhere south of
Hokkaido on both the Pacific and Japan Sea coasts. It swims aear the surface in
rather turbid coastal waters and does not form large schools. The largest specimens
are around 3 feet longe In the T0kyd region fish with ripe ovaries are seen in the.
latter part of Jume, but in Kyushu it appears that they spawn in the spring. They
are said to grow very rapidly. Juveniles about 9.6 inches long have about eleven
oolorless transverse stripes which out aocross the stripes of the back leaving
eleven or twelve dark-colored transverse bands., They are voracious and easily take
artificial lures. The flesh is soft and of rather poor guality. They are taken
mixed in with carangids, mackerel, and skipjack. Sometimes they also come into nets
whioch are used along the shore.

Many iolithyologists consider this species to be identical with that found off
Chile in South America, but the Chilean species has vert. 22 / 22 and gill-rakers
9 £ 17 and is a completely different speaies.

Gymnosarda muda (is mﬂo)

D. 14, 13, 7. Ae 12, 6. Verts 19 /19, Gill-rakers 2 /10

The body is spindle-shaped and appears to be scaleless, however, there are
scales on thz oorlﬁot and 122.1-.1 line amd around the fins, but most of them are
hidden under the skin and cannot be seen. Both jaws have strong teeth which some-
what resemble those of the hagatsuo [8. orientalis]e There are no teeth on the
vomer, but villiform teeth oan be seen doveloping on the palatines and on the
tongues The lateral line roughly follaws the outline of the beck from its anterior 1
end to the last spine of the first dorsal whenos it runs obliguely to a point ventra
to the first finlet. The back is purplish-indigo and the fins are all black,
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however, the tips of the second dorsal and the anal are white. This fish ocours
along the coasts of tropioal and subtropical regions. It is found in the Ogasawara
Is., the Iszu Shichitd, and the Red Sea. It is not & mumerous species. The fish
are said to attain a longth of several feet and a weight of several tens of kan

[1 kan = 8.27 pounds]. It prefers to feed on decapterids, and the flesh is Tald to
be 80ft and inferior in quality.

. Family Thunnidae (-hibiﬁ)

The body is generally short and thick and very slender at both ends. The
dorsal surfeace of the head is flat, and the ocaudal peduncle is compressed dorsoven-
trally with a soaleless keel on each side. The corselet is well developed and is
covered by a membrane. The scales on this part of the body are much larger amd
thicker than the rest; there are many minute sceles anterior to the base of the
peotoral fin. Except in the genus Thunnus the posterior extension of the corselet
follows roughly along the lateral line, and except for the same genus there are no
soales aside from those on the corselet. The lateral line generally follews the
dorsal-‘outline of the body. The posterior end of the maxillary does not reach the
niddle of the eye, the teeth are small, conical in shape, and bend somewhat inmward.
It is uncertain whether or not there are teeth on any bones other than those of the
Jaws .

The fins are well developed, especially in the genus Thummuse. The first dorsal
is high and its spines are stronge The first spine is the Iongeste The rays of
the fins are also well developed and only those of the ventrals are articulated
transversely. The ocaudal is stiff and forked.

The pyloric ceeca are remarkably well developed and consist of a mass of fine
tubules at the tips of large dendriform tubes. The whole mass is ocovered with a
menmbrane and is pele yellowish in oolore It is very large. The skeleton is very
delioate, the dorsal surface of the skull is roughly triangular, and there is
ocartilage between the frontals, parietals, and occipitals. The posterior ventral
forsmen of the skull opens obliquely or vertically. The operculum is scaleless
and its dorsal edge is indented. The first vertebra is fused to the craniwm (ex-
oept in the genus Auxil), and there is little variation in the nmumber of vertebree,
which is 42 in the genus Katsuwonus and 39 in all the other genera. The haemal
spines of the posterior thoracloc vertebrae are long and their tips can be seen to
be attaoched to the ribs.

There are blood vessels of a special type which run along the surface of both
sides of the body from a point posterior to the pectoral fins, Groups of oapilla-
ries branch off from these blood vessels and enfold a leminar strip of tissue on
oach side of the spinal oolwm. The muscle fasocicles of the enfolded portion are
small and soft, snd the tissue is dark red in color because of the abundance of
oapillaries., This is what is commonly oalled the chiail. _

The fishes of this family sometimes attain tremendous sigzes, but aside from
the genus Thunnus most of them weigh about 8,27 lbse They are plentiful in the
open ses and are widely distributed in the temperate and tropical sones. They form
achools and feed on anchovies, sauries, sandlances, oarangids, flying fish, squid,
and planktonic orustaceans. The back is indigo in color and some of them have short
oblique stripes on the sides of the body, black spots or otripel on the belly, or
white spots and stripes on & gray background.



In the genus Thunnus this family approaches the Cybiidae. It has four geners,
the relationships of which are shown below.

First dorsal contimous with second dorsal, dorsal surface of skull closed with
oartilage with one peair of foramins
Whole body ocovered with scales, two subeutaneous lateral vessels on each side
of the body elose- together, teeth on both jaws and on the vomer, palatines,
and mesopterygoid, vert. 18 £ 21 ... Genus Thunnus (shibi-goku)
No scales except on corselet i
Two subcutaneous vessels on each side of the body, teeth only on the
Jaws, stripes on the belly, verte 20 £ 21 ... Genus Katsuwonus n.g.
uo-z0ku)
One suboutaneous vessel on each side, teeth in both jaws &and onm the
vamer and palatines, oblique or longitudinal markings on the back with
spots generally on the anterior pectoral region, verte 20 £ 19 e

Genus _E_u%% (ynito-soku)
First dorsal not continuous with second dorsal, no forsmen in dorsal surfaoce

of the skull, no scales except on the corselet, one subsutaneous vessel on each
side of the body, teeth in both jaws only, oblique markings on the back, vert.
20 £ 19 eeo Genus Auxis (mejika-zoku)

Genus Thunnus (shibi-zoku)

The first vertebra 1s very thin and is fused to the skulle. Its neural spine
is separate. There are lateral projections on several of the thoraocic vertebree.
The fins are well developed, particularly in meture fish. The lateral line makes
a peouliar curve above the pectoral fin. The back is dark indigo with a greenish
lustre posteriorly. The belly is gray with white spots and stripes. The fins are
sometimes yellowish. Most of these fishes are large-sized and form big schools.
They are timid.

Five species are found in Japenese waters. Their relationships are as showm
below.

The suboutanecus lateral vessels pass between the fifth and sixth vertebrse

Pectoral fin short not reaching second dorsal, no air bladder ... The

.orientalis (kuroshibi)
Pectoral fin very long reaching to ssoond or third dorsal finlet, an air
bladder is present ... Th. slalunga? (tomboshibi)

The subcutaneous lateral vessels pass between the seventh and eighth vertebrae
Caudal vein does not oconmnect directly with the Cuvierian duct, head and eye
are large «.s Th. mebachi n.sp. (mebachi)

Caudal vein commects directly wi right Cuvierian duct, there are groups
of ocapillaries below the spinal column

Pootorals long reaching to seoond dorsal ... Th. maoropterus (kibata)
Pectoral does not reach second doréal <.. The rarus n.sp. (& DAZR

Thunnus orientalis (kuroshibi)

Called gotoshibi in Miyaszaki.
De 12 = 15, 14, 8 or 9 Ae 13 = 15, 7 or 8. Gill rakers 12 / 24,

This species is distinguished by the shortmess of the pectoral and osaudal f ins,
the marked bend in the lateral line, the absence of an air bladder, and the dark



red color of the flesh., The anterior edge of the opercle is indented, and the
haemal arches of the thoracic vertebrae are very narrow and are bent markedly up-
ward and forward. There is a dense plexus of blood vessels on the surface of the
liver. On the back the color ranges from black to graylsh-indigo with an indigo or
greenish lustre posteriorly. The belly is grayish with white stripes and lines of
white spots alternating transversely. The first dorsal is gray and the second dorsal
is gray with & yellowish tip. The dorsal finlets are yellow while the anal finlets
and the anal fin are silvery white. The pectorals are black and the ventrals are

graye.

This species prefers ocomparatively oold waters. In the winter it appears in
the coastal waters of Wakaysma, Koohi, and Miyasald prefectures, but in the summer
it is sbundant off Iwate, Aomori, Akits, and Hokksido. It comes into depths of
about 10 fathomss It spawns in the sumer and in the autumn juvenile fish from 6
inches to one foot long are seen. These small fish are called kakinotane in Kana-
gawe Prefecture, yokows in western Honshi, and imoshibi in Miyazell Prefecture.
Young fish over one year old are ocalled meji. The species is widely distributed
and oocurs in both the Japan Sea and the Pacifio.

These fish grow to weights of over 579 pounds, and once in a while one is taken
which weighs 827 pounds. The flesh is firm and the flavor is excellent., It is the
most important of the Japanese species of the genus Thunnus.

Thunnus alslunga (tomboshibi)

Called binnaga and bincho in eastern Honshd and kantaro in Mie Prefeotures

D. 14, 14, 8. A. 14, 8, Gill-rakers 9 £ 18 or 19.

This species ocan be easily distinguished by its extraordinarily long pectorals.
The body is small and comparatively slender, but the tail is short. There is an
air bladder which is very thin-walled, and which has a round simple anterior tipe.
The haemal spines of the thorscio vertebrae are bent markedly forward and upward,.
There is a dense plexus of blood vessels on the surface of the liver which resembles
that of the kuroshibi [Th. orientalis]. The vertebral column is slender.

The coloration of the back ranges from blaock to grayish indigo with a greenish
lustre posteriorly. The belly is silvery. In juvenile speoimens there are ir-
regular stripes rumning longitudinally on the posterior part of the belly. The
edge of the first dorsal is dlaok, the pectorals are black, the seoond dorsal and
the ventrals are gray, and the anal is almost colorless. The dorsal finlets are
gray with a yellowish tinge, and the edges of the ventral finlets are graye

During the winter these fish are taken in the viocinity of Wakaysma Prefecture.
They gradually move northesstward and reach the waters off Iwate and Aomori around
July. They follow the kuroshibli and precede the skipjack. They swim in schools
and do not oome into shallow waters. The northern and southern limits of their dis-
tribution are not clearly known, and they have never been taken in the Japan Sea
and probably do not ocour there. Most of those which are taken weigh from 285 to 34
pounds and individuals over 50 pounds in weight are rarely taken., The flesh is
pale and soft and of inferior flavor for which reason there has been no particular
fishery for this species in the past.
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Thunnus mebachi n.sp. (mebachi)

Called mebachi or bachi in eastern Honshu, meppachi and darumashibi im Mie,
and hirashibl or mebuto In Miyaszaki. "

De 14 or 15, 13, 9. Ae. 13, 9 Gill-rakers 8 - 10 £ 18 or 19.

The body is broad and the head and eye are large while the tail is compars-
tively short and slender. The air bladder is large and its anterior tip is bifur-
cateds The haemal spines of the thoracic vertebrae are not markedly bent forward.
The foramen of the haemal arch is broad. The interopercular bonme is triangular and
long posteriorly. The pectorals are long, sometimes extending past the anus in
Juvenile specimens.

The coloration of the back ranges from black to grayish indigo, and the belly
is gray or silvery. The dorsal fins are gray with a yellow tinge, and the finlets
are yellowish with gray edges. The pectorals are black, sometimes with yellowish
tips., The ventrals are also gray with a yellowish caste The anal is white with a
yellowish tip, and the anal finlets are similar to the dorsal ones. Sometimes ome
sees. on juvenile specimens colorless stripes and rows of spots on a gray background
in the region of the anus, but these markings cannot be seen on mature.fish.

This species oocurs south of about 33‘!, preferring rather warm waters. It
is found in the Ryukyus and Formosa. It is also said %0 ocour in the Japan Ses,
but this is very doubtful. It swims at deeper levels than the other thumnids and
does not come in to shallow waters. The flesh is pale and soft and the flavor is
inferior, particularly in young fish.

Thurmus macropterus (kihats)

Called kinhire in Miyasaki, hashibi in Kyushu, itoshibi in Mie and Miyasaki,
hatsu and hompatsu in Ehime, and Erome or gesunaga in Shisuoka.

D. 13, 14, 9. A. 14 or 15, 8 or 9. Gill-rekers 9 f 2I.

Head and eye small, tail longe It is easily distinguished by the extremely
long second dorsal and anal, which are bright yellow. The air bladder is large
and its anterior edge is bifurcated. The foramen of the haemal arch is broad and
is enveloped by bundles of ocapillaries originating from the oaudal vein.

The coloration resembles that of the mebachi [Th. mebachi], but is brighter.
The tips of the second dorsal and the anal are white, and the belly resembles that
of Th. orientalis in having alternate white stripes and rows of white spots.

There are two varieties, one having the second dorsal and the anal developed
to a great length so that they reach to the oaudal, and the other lacking this de-
velopment. The former is oommonly called gesunaga in eastern Honshu and 9itoshibi
in western Honshu. ‘

This species prefers warm waters and is widely distributed. It occurs in the
Ryukyus and at Formosa, and is said to appsar in the South Pacific and the Imdian
Ocean. In Jepan it is most abundant in the summer and oocours also in the Japan Sea.
It ranges north to Akita Frefecture and cames in close to the shore in the summere

In the Kyushu region juveniles about 6 inches long are seen in the summer..
These are ocalled pinkiri in Miyazaki Prefecture. Fish about one foot long are taken
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nixed with skipjack, and in eastern Honshu they ere called kimei{.
The flesh is pink and firm, and the flavor is very fine,

Thunms rarns-n.ep. (keshinaga)
D. 13, 24, 9. A. 14, 8, Gill-rakers 6 / 17.

Head and eye small, snout short, teil long, body broad, There is no air blade-
der, The foramen of the haemal arch is broad and enveloped in bundles of capilla=
ries originating from the artaries and veins. The pectoral fins are short.

The belly is gray with slender white spots arranged in irregular rows,

Only one specimen of this species was obtained. It had been brought frem

- Nagasaki to the Nihombashi Fish Market. It was 2 shaky 4 sug [28.8 inches]) long
and weighed 1 kan 460 pogme [12.1 pounds], Its ovaries were enlarged, snd there
were two mackerel about 8.4 inches long in the stomach.

TWoen a drawing of this fish was shown to Mr. Heibei Kodama, a fish dealer, he
said that it is taken very rarely in large pound nets in Kyfishdi during the winter,
that it grows to a weight of about 25 pounds, and that it is called fongari by the
fish dealers, When the drawing was shom to Mr, Kodama's assistant, he gave the
same information. Probably this is a rare species with a restricted distribution,
and for this reason there has been no mention of it in the past literature,

From the general appearance and the structure of the fish there is no doudbt
that it ia a pew species, ‘

Katsuwonys n. g. (katmyo-zoku)

In the past the katsyo has been included in the genus Euthvnnus Mﬂhﬂ.
but an examination of its osteology, circulatory system, and so forth makes it ap-
pear proper to place it in a completely separate gems. Its position is between
the genus Thunpus and the genus Eythvmpus. There ars 20 thoracic vertebrse, the
same number as in Eythypnus, and 21 caudal vertebrae, the same mmber found in
Zhugous. The genus comprises only the one species of the skipjack [katsup].

Eatguwonup pelamve (kateuo)
D.12-17,11-14, 8, A 11-15 7. Vert. 20 # 21. Gill-rakers 19 / 39.

This species is easily recognised by the four or more longitudinal stripes on
the sides. The gill-rakers are fine and numerous, and their innsr sides have an
_undulating outline, The bundles of capillaries from the vein and artery ventral to
the spinal column are thick and are enclosed in a kind of cage formed bty the es-
pecially developed haemal spines, This part of the fish is commonly called the
kurochial (black bloody tissue). There is no air bladder..

This species prefers warm clear waters, and its distribution is world-wide,

It attains a length of over 3 feet and a weight of 49.6 pounds, It apparently
spawns in pelagic waters around August, ‘

.12.



Gemnus Buthynnus (ytio-soku)

This genus resembles Katsuwonus, but is a degenerate group. It ocoupies a
position between the genera Xatsuwonus and Auxis. The mouth is rather large and
the teeth are better developed than in Katsuwonus and Auxis. The inferior branches
of the subcutanecus latersl blood vessels have disappeared, and the oage formed dy
the haemal spines around the black bloody tissue is not as fim as in the skipjack.
There are two species in the Pacific and one in the Atlantic. Only the Atlantiec
speoies has been known hitherto.

Buthynnus yaito n.sp. (yaito)
Called yaitosuma in W Wakayama hare in Mie numbo sums, segatsuo, o.nd
ursmawarigatsuo in yuhn, and hi;'teﬁuo in liy;.sm -

D. 16 or 16, 12 or 13, 8. A. 13, 7. Vert. 20 £ 19, Gill-rakers 10 / 24.

In the past this species has been considered to be identical with that of the
Atlantioc, but it is distinguished fram Euth. thunnina by the presence of vomerine
teeth, by the oblique markings on the back, and by the absenocs of longitudinal
stripes above the lateral line.

The coloration of the back ranges from black to indigo with many irregularly-
shaped spots. The fins and finlets are dlack or gray, and there are several black
spots on the pectoral region. Individusls are seen which are over 2 feet long and
weigh about 8,27 pounds. These fish appear ocoasionally in our southern waters,
but they are not abundante. They have been found as far north as Chiba Prefecture,
but the northern limit of their distribution is not clearly known. No instence of
their occurrence in the Japan Sea has been reported. :

This species may be identical with that whioh Cantor ¢ollected at Pinan

[Penang?] in India and which he named us affinis, however, he did not mention
vomerine teeth and only desoribed the outward appearance of the fish so it is impos-

sible %o decide this point.
Gexmus Auxis (mejika-zoku).

This group is even mors degenerate than %M_, and acoordingly differs
widely from the other thunnids., The haemal spines of the thoracie vertebrae do not
form a haemal arch, the first vertebra is not fused to the cranium, and the first
and second dorsals are not continuous. There is no air bladder. It is a small
fish about one foot long, the snout is short, and the coloration is roughly the same
as that of E. lto, however, there are no spots below the pectoral fin. The
species occurs in both the Atlantioc and the Pacific.

There are two species in Japanese waters which are distinguished by differences
in the number of scales on the lateral line and in the breadth of the body, how-
ever, they are ocoasionally found mingled together and are both known by the same
nemes of mejika, d3dagatsuo, kogatsuo, and fukurai.

Auxis hiras n.sp. (hiramejiks)

Called hirsgatsuo, hirasoda, soma, and suma in Wakaysma, "oboso, subo, -and
shibuwa in Shizuo .m'm..

De 10 or 11, 12, 8+ Ae 13, T. Gill-rakers 9 £ 30.
' 13



The dorsal surfaces are greenish-indigo, the belly is silvery white, and there
are numerous irregularly-shaped spots arranged obliquely on the backe The median
part of the oorselet ends slightly posterior to the pectoral fin. Posterior to the
end of the corselet there are omly one or two rows of soales above and below the
lateral line. The breadth of the body is roughly equal to the length of the head.
The haemal arches of three or four of the caudal vertebrae are joined, thus retain-
ing traces of the cage which encloses the dark bloody tissue in the skipjack and

yeito.

Individuals which attain & weight of 3.3 pounds are ocoasionally seen, and
fish teken. early in August have been found to have ripened gonads.

- species is widely distributed and ranges fromHokkmidé in the north to .
Kyushu, It ocours also in the Japan Sea, and is found in the Ogasawaras and
Ryukyus and probably also in the South Seas.

The dark red muscle tissue is large and the flavor is inferior. The schools
come in close to the coast, and the fish are taken in the greatest mmbers in the
autum. : '

Auxis maru n.lﬁ. (marmeiika)

Called uszuwa in Shiguoks, tauo and magatsuo in Toyams, mandars, dainempo,
end nodoguro in Xanagews, mh%ﬂm. 8126 aubota.

De 9 or 10, 11 or 12, 8. A. 135, T Gillerakers 10 / 3.

The median portion of the corselet beocomes very narrow and ends posterior to
the anal fin. The breadth of the body is less than the length of the head. The
haemal arches of the caudal vertebrae do not join. These fish spawn in the swmer.
The range of distridution is about the same as that of Auxis hirs. This is an in-
ferior fish which has a maximum emount of dark red muscle tissue and which spoils
easily.

This is probably the same species as Auxis thazard of the South-Seas, however,
it is not known whether thazard corresponds to A. hira or to A. maru. Bleeker's
Auxis tapeinosoms may also be this species, but the Tigure and desoription of this
specles are very rough and unclear. Comsequently I have compelled to give these
fishes the new nsmes of hira and maru.
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