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Recent Increase in the Occurrence of the Deal-Fish

in Adjacent Waters to Japan

By

SABURO NISHIMURA

Abstract

A marked increase was observed in recent years, i. e, since about 1954, for the
occurrence of the deal-fish, Trackipterus ishikawai JCROAN & SNYDER, from the Japanese
waters as compared with that during the early half of the present century. Taking
as valid the view that the deal-fish may be an inhabitant of the Central VWater mass
in the western North Pacific, it was consid=red that the increase in occurrence of this
mesopelagic species would suggest a recent flourishing of inflow of that water mass
into the surrounding seas of Japan. The occurrence or yieid pattern in severcl
mesopelagic fishes other than the dealfish was also shown to be in favour of this
supposition. Leastly, it was suggested that the presumed fluctuation in streagth of the
Central Water mass might in some way or other be associated with the recent cli-
matic chang= that ozcurred on a world-wide cr, at least, semispheric scale.
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HE deal-fish, Trechipterus ishikawai JORDAN & SNYDER (Trachipteridaz;

Allotriognathi), is a mid-water pe'agic fish distributed in the surrounding
seas of Japan. It has been regarded as one of the rarest species. Since it
was first described by JORDAN & SNYDER (1901), its cccurrence was reported
from not more than eleven localities in Japancse waters throughout the follow-
ing 50 vears (Fig. 1).

Since about 1954, however, the occurrence of the deal-fish has been recorded
with increasing frequency, and since 1658 in particular, the number of reported
specimens has greatly augmented——According to MATSUBARA (1955) and
Dr. AKIRA OCHIAI of the Department of Fisheries, Kyoto University, Maizuru
(perscnal communication dated March 21, 1960), a specimen was caughkt at
Maizuru, Kyoto Prefecture, on March 10, 1954. MOPI (1€56 and perscnal com-
munication dated March 27, 1960) reported two specimens being collected res-
pectively at Kasumi, Hyogo Prefecture, on May 30, 1¢55, and at Hamada,
Shimane Prefecture (date unknown). KURODA (1957) recorded a specimen
about two meters long taken off Numazu, Shizuoka Prefecture, on August 7,
956, and cited a message from Dr. TOKIHARU ABE of the Tokai Regional
Fisheries Research Laboratory, Tokyo, mentioning that the latter had another
specimen of about the same size, the sampling date and locality of which, how-
ever, was not specified, deposited in a refrigerated state in a cold-storage cham-
ber. The data of the occurrence records of the deal-fish since 1258, so far as



known to me, are included in Table 1.

Deal-fish catches in adjacent waters to Japan, 1958-1961,

Sources

HoNDA (1960)
7

"

NISHIMURA (1960a)
7

Hokuriku-Chunichi
Shimbun (dated Jan. 10,

NISHIMURA & MIZUSAWA
(in press)

7
V4

Y. OcawA (personal co-
mm. dated June 29, 1961)

NISHIMURA & MIZUSAWA
(in press)

Hokkaido Fish. Exper.
Stat. (1961)

Y. OcAawA (ibid.)

The Hokkoku Shimbun
(dated Apr. 17, 1961)

NISHIMURA & MIZUSAWA
(in press)

NHK Broadcast

NISHIMURA & MIZUSAWA
(in press)

’”

R. OKUNO (personal co-
mm. dated June 24, 1961)

7

Table 1.
B T - Body
Date Locality length
m
Dec. 28, 1958 Anamizu-machi, Ishika- —
wa Pref.
Feb. 3, 1959 Off Fukuura, Ishikawa 1.5
Pref.
Feb. 5. 1959 Nonoe, Suzu-shi, Ishika- —
wa Pref.
Feb. 6, 1959 Off the mouth of ligawa 1.7 ”
River, Suzu-shi, Ishikawa
Pref.
Feb. 2, 1960 Near Tobishima Isl, Ya- 1.5
magata Pref.
Feb. 18, 1960 Aoyama, Niigata-shi, Nii- 1.8
gata Pref.
Early Jan, Off the mouth of Boso- 1.7 The
1961 gawa River, Fukuda-
machi, Shizuoka Pref. 1961)
Jan. 30, 1961 Né-machi, Niigata Pref. 1.58
Feb. 21, 1961 Kajiyashiki, Itoigawa- 1,77
shi, Niigata Pref.
Mar. 11, 1961 Teradomari-machi, Nii- 1 65
gata Pref.
Mar. 11, 1961 Kasumi, Hyogo Pref. 1.57
Mar. 18, 1961 Matsugasaki, Sado Isl, 1,51
Niigata Pref.
Mar. 18, 1961 20 miles NNE off Hajiki- —,—
zaki, Sado Isl, Niigata
Pref. (Two specimens)
March, 1961 Tsuiyama, Hyogo Pref. —
Apr. 14, 1961 Ogi, Uchiura-machi, Ishi- 1,52
kawa Pref.
Apr. 30, 1961 Off Urahama, Maki-ma- 1,45
chi, Niigata Pref.

April, 1961 Chiba Pref. —
May. 23, 1961 Off Kominato,Sakata-shi, 1 5
Yamagata Pref.

Late May, Yotsuyahama, Ogata- 1.2
1961 machi, Niigata Pref.
June 5, 1961 Iwaya, Awajishima Isl, 0, 70
Hyogo Pref.
June 24, 1961 Komagabayashi, Kobe- 0 87
shi, Hyogo Pref.
Jul. 11, 1961 Kada-machi, Wakayama- 0, 90

shi, Wakayama Pref.

C. ARAGA (personal co-
mm. to R. OKUNO)

Identified by the
photograph

In addition, according to Mr. SHUMPEI KOJIMA of the Shimane Prefectural
Fisheries Experimental Station, Hamada (personal communication dated March
1, 1260), nearly ten specimens of the deal-fish were brought to him for identi-
fication from localities near Hamada during the period from 1948 to 1960, and



further Dr. A."OCHIAI informed me (personal communication dated March 21,
1960) that he had a chance to observe a specimen caught off either Akita Pre-
fecture or Aomori Prefecture towards the end of the preceding year (1959).
Excepting the two specimens, i. e., the one deposited by Dr. T. ABE and
‘the other examined by Dr. A. OCHIAI, all the catch records of this taeniosome
fish during the period from about 1950 through 1961 are put on the map (Fig. 2).
Comparing with Figure 1, it is evident that the incidence of occurrence of
the deal-fish has markedly increased in recent years, which is distinct in parti-
«cular for the Japan Sea, and that the northern limit of occurrence in this mar-
ginal sea has greatly been shifted to a higher latitude. Although the increase
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Fig. 1. Locations of the occurrence Fig. 2. Locations of the occurrence of
of the deal-fish in adjacent waters to the deal-fish in adjacent waters to
Japan during the period from about Japan during the period from about
1900 to about 1950. 1950 to 1961.

in occurrence records may be attributed in part to an increased number of
interested observers in recent years, it seems more likely that greater part of
the increase would really be due to a strengthened migration of the fish to
-adjacent waters of Japan and particularly into the Japan Sea.

Elsewhere I have discussed (NISHIMURA, in press) that the oar-fish, Rega-
lecus russellii (SHAW), akin to the deal-fish, would be a member of the animal
community in the mesopelagic zone as defined by BRUUN (1955), or, in
terminologies of physical oceanography, would inhabit the Central Water mass
in the ocean. The Central Water is considered to be formed through the winter
‘thermohaline convection in latitudes 30°N to 40°N and longitudes 150°E to
160° E, whence it gradually spreads over the entire western North Pacific basin
(SVERDRUP et al. 1942), and, according to MIYAZAKI & ABE (1960), part of
it penetrates into the Japan Sea. By the way, it has long been stated that the
distribution of the oar-fish in the depths of the sea is the same as that of the
.deal-fish (GUNTHER 1887). The similarity in their time and space distribution
.of occurrence is quite remarkable (GOODE & BEAN 1895). This seems also
to hold true for Regalecus russellii and Trachi pterus ishikawai in Japanese waters
(NISHIMURA 1960b). It is therefore reasonably inferred that the deal-fish



would likewise be an inhabitant of the mesopelagic zone where the Central
Water mass is prevailing. General resemblance in morphology as well as
taxonomic affinity between the two species render further supports to this view.
Taking the aforementioned presumption as valid, it is hypothesized that the
recent increase in occurrence, and therefore in magnitude of the migrating
population to Japanese waters as suggested above, of the deal-fish would indicate
a possible flourishing of inflow of the Central Water mass into the surrounding
seas of Japan, and particularly into the Japan Sea, in recent years. It should
be here remarked that the specimens hitherto caught in Japanese waters are all
of considerable body size (see Table 1), not a single individual of larvae or
early-stage young definitely identified with this species having been recorded+.
This would suggest the spawning area of this taeniosome fish being situated
some distance far off the Japanese main islands (possibly in an cceanic region),
and the produced pcpulation being transported gradually year after year over
the distance by the Central Water mass which spreads from its formation area
to the entire western North Pacific southward of the Subarctic convergence.
The fact that part of this water mass flows into the East China Sea bathing
the marginal areas of its continental shelf, and furthermore penetrates through
the Korean Straits into the Japan Sea as the subsurface warm current was
alrcady pointed out by FUKASE (1861) and MIYAZAKI & ABE (1950). Owing
to this subsurface current, the fish would be able ultimately to reach the west
coasts of Kyushu as well as the Japan Sea coasts of Honsku. 1Tt is as yet
undetermined, however, whether the increased appearance of the deal-fish was
caused simply by an increase in transport of the Central Water mass, or by a
raised survival rate during the early stages of ontogenesis aftained under the
ameliorated condition, or by both.

The supposition that there may have taken place a reinforcement in the
strength of the Central Water mass is also borne out by another observation.
The deep-sea smelt, Glossanodon semifasciatus (KISHINOUYE), likewise considered
as a member of the mesopelagic community, is said, according to MATSUBARA
(1955) and TOMIYAMA & ABE (1988), to be distributed in the seas south of
Toyama Bay on the Japan Sea side and south of Sagami Bay on the Pacific

* There are, however, some reports which mention occurrence of the eggs or larvae
presumably pertaining te the family Trachipteridae or the suborder Trachipterina
in adjacent waters to Japan. Thus, HATTORI e al. (1957) obtained a singlz larva
of the Trachipterina at a location about 90 miles south of Shionomisaki Promontory
in a survey made in May 1955. In the same survey, the authors caught by surface
towing a considerable number of an unidentified yet notable pelagic egg. This egg
(Type A without oil-globule by the authors’ tentative nmomination), 2.10-2.75 mm in
diameter, lacking in cil-globule and faintly salmon-pink in coloration, was caught
by hundred, sixtics and fifties at locaticns more than 50 miles off the Enshu-nada.
It is highly probable that the egg is of the Trachipteridae (vid. EERENBAUM 1905-
1909s MURRAY & HIORT 19123 ORTON 19553 MITO 1961), and it is a noteworthy fact
that the abundant occurrence of the egg is almost confined within the so-called
“coid water area” off the Enshu-nada (HATTORI et al. 1957). Prior to this, SENTA
(1955) reportzd an occurrence of a single pelagic egg from thes southern East China
Sea in February 1955, which he considered possibly belonging to the Trachipteridae.
Also, MITO (1961) obtained some eggs which were supposed to be Trachiplerus sp.
during the season from June to January, next year, from surrounding seas of
Kyushu, and succeeded in rearing them up to the prolarval stage. Quite regret-
table, however, we cannot determine where the center of spawning of these taenio-
some fishes is located in the western North Pacific on the basis of these scanty
data.



side; but, since the early 1950’s its yield on the Japan Sea side has been re-
markably increased, with a northward expansion of the distribution area (Fig.
3). It seems rather reasonable to consider that tae yield of the deep-sea smelt
reflects, though not precisely, its abundance in the sea and that the increase in
abundance thus presumed may have been brought out, possibly in this case,
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Fig. 3. Change in commercial landing of
the deep-sea smelt in the southern (1) and the
northern (2) region of the Japan Sea. The
data prior to 1953 are somewhat incomplete.

through a raised level of survival in early life history as well as an expansion
of the spawning area. This is inferred from the results of egg and larvae
surveys in the field and may be understood as the consequences of the supposed
reinforcement in inflow of the Central Water mass in the Japan Sea. The
yield of the same species in the northeastern region of Honshu, i. e., north of
Ibaragi Prefecture, also shows a considerable increase in recent years. Addi-
tionally, similar situations are found for the louvar, Luvarus impzrialis RAFI-
NESQUE, and the centrophid fish, Mupus japonicus (DODERLEIN), both of them
no doubt with a mesopelagic habit. The former, a rare species, has recently
been reported of its occurrence with increasing frequency from the seas adjacent
to the Izu-Shichito Isls. and the Sanriku District (ANON. 1261), and the latter
has shown, as TOMIYAMA & ABE (1958) states, a rapid growth in commercial
«catch on the Pacific side of the central Honshu in recent years. In the Japan
Sea, also, there are facts that suggest the cccurrence of this stromateoid fish
having very recently been increased——1I unexpectedly remarked that a consi-
derable amount of young individuals of this species (ABE 1955) were caught by
set nets at Sado Island in the early summer of 1961, and moreover, about
mid-day on June 30, 1961, Mr. TETSUO OGATA of the Japan Sea Regional
Fisheries Research Laboratory observed on board a shoal of the centrophid
fish swimming around the research vessel at latitude 38°59.5’N and longitude



135°03’E, and succeeded to catch by angling some specimens for study. The:
eight specimens thus obtained ranged from 240 mm to 347 mm in total length.
The position lay just in the main stream of the Tsushima Current or in the
polar frontal zone. It is of special interest to note that this normally meso-
pelagic species occurs at surface in the polar frontal zone where the Central
Water mass carried by the warm current is raised to a much lesser depth and
laterally mixed with the Subarctic surface water along the iscpycnic surfacer.
As stated so far, there are several indications that suggest a recent growth
in the strength of the Central Water mass flowing in adjacent seas of Japan.
How this strengthening was brought out may doubtlessly be a complex process
presenting a difficult problem to solve, and needless to say, discussing upon this
point is out of the scope of the present articie. There may be, however,
hardly any doubts for supposing the possibility that it is in some way or other
associated with the climatic changes that are remarked to have occurred on a
world-wide scale, with a particular distinctness for the northern Hemisphere,
during the recent several decades (AHLMANN 1949; LYSGAARD 1949; ARA-
KAWA 1955; VON REGEL 1957; efc). In this connection, it seems especially
important to refer to YAMAMOTO (1960), who asserts that, in the Far East,
the climate of the recent 10 years, i.e., 1948 to 1957, during which, according
to the author, the so-called extraordinary climates have cften occurred, is cha-
racterized with a prevailing of the zonal (7. e, not monsnonal) type of general
circulation pattern and moreover with a marked northwestward shift of the
border between the cold continental and the warm tropical air mass, being
accompanied by a general trend towards the marked subtropicalization.
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Note added in proof——Messrs. HIROSEI FUKATAK!I and MUNEG OKIYAMA, my collea-
gues at the Japan Sea Regional Fisheries Research Laboratory, who visited Waki,
a set-net village, in Sado Island in the middle of March 1962, informed me that the local
iishermen spoke of the deal-fish as not uncommon there. According to them, the
{ishermen attested that the winters of 1960/61 and 1961/62 were particularly distingui-
shed by frequent occurrences of the fish; one or two individuals had teen caught
almost everyday during the season, occasionally several individuals having been

entrapped at one time in the same net! Messrs. FUKATAKI and OKIYAMA enjoyed a

good fortune of observing vivid scene of the entrapped deal-fish swimming to and
fro in the net. Through the courtesy of these gentlemen, two fresh specimens were
forwarded to me; they were a 1208-mm male and a 133]1-mm female (size in standard
length). Detailed accounts of these fine specimens will be later given elsewhere.
According to the fishermen, they say, the deal-fish hitherto caught at Waki were all

of the similar body size, i. e, approximately 1-1.5> m long. My cordial thanks are due

Y

to Messrs. H. FUKATAKI and M. OkIvyAMA for their kindness and interests exhibited in
my course of study.
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