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Environmental Education Utilizing the Deep-sea Lancet-fish, Alepisaurus ferox"

Yoshihide IT0?, Genjirou NisHI” and Tadashi KuBOoTAY

Abstract

The Marine Science Museum of Tokai University faces out over Suruga Bay, areas of which exceed
depths of 2,500m. We are therefore blessed with a wealth of study materials consisting of marine
organisms, including deep-sea lancet-fish (Alepisaurus ferox Lowe,1833) washed ashore while still alive.
The lancet-fish inhabits a broad range of deep-sea areas, and though a deep-sea fish not suitable for
human consumption, it's a ferocious fish with a large mouth that eats anything that appears before its
eyes. From the stomach contents of specimens stranded on the beach, a variety of organisms swallowed
whole and frequently pieces of plastic have been found. The stomachs of 629 of 296 specimens washed
ashore during the period 1964-83 contained pieces of plastic (Kubota, 1990, 1995).

We began collecting this species in February 2001 with the aim of using them as materials for
educational activities and obtained about 5-15 specimens per year. We conducted observation of lancet-
fish specimens washed ashore and dissections of specimens in educational activities targeting school
children of 11 years old on the theme of marine environmental problems. In these activities, the partici-
pants were observed to become actively involved and enabled them to acquire biological knowledge
regarding the lancet-fish, while also enhancing interest and concerns about the problem of marine refuse.
The use of lancet-fish specimens as teaching material was extremely effective in environmental educa-

tion.
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Fig. |  The lancet-fish, Alepisaurus ferox, utilized in the environmental education program and some
of the participants at M.S.M. of Tokai University. A: A fresh sample of a lancet-fish measuring
|000mm in B.L, B: The teeth in the upper and lower jow of a fresh sample of a lancet-fish, C, D, E :
The participants studying the anatomy of a lancet-fish.
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Fig. 2 The topographical map of Suruga Bay. Enlarged map (lower right) of Miho Key shows that
location of Miho beaches (dotted area) where fresh-specimens of lancet-fish, Alepisaurus ferox, are

collected in every winter and spring.
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Table |  Participants and number of utilized lancet-
fish in educational programs from August 2000 to
September 2004.

No. of No. of

childre  utilized lancet-fish
61 6
61
56
53
70
26
70
33

Date executed
Year Month Day
2000 Aug. 2
2001 Aug. 3
2002 10
2003 Aug. b
2004

Event name

Summer school of
Marine Science
Muscum, Tokai

University

Aug.

Aug. 3
11
22
22

Jan.
Sept.
July

Class of 2002

Shimizu-okitu
elementary school 203
2004

LT T - - T - R - - - -

Oct. 31
Oct. 9
Sept. 10

2
2
2

13
25
13

Class of attached 2002
clementary school, 9003

Tokai University
2004

Total 481 40

S A AL, BREEERICHERFEL, B0 2 ~3
IR 20 & BRBE 21T 7 o 12, BEENCSENL - TARD
HES X U418, B O, BABY L £ OHE,
R DOFIE Iz > WL T2, HHNBEYOHHRRIC
1, MR OHIEZ & D 5 7D LIENC IR - 7: A8
O EHNEVEEA S O 7z D HEfE L 7z,

s X > CHIM L - HNEWIR, £ e4EmEL
WEBDLT, T3y MZIET, SEEEH 8%
T3k IC Lk, SMBVLET, @BILH»
hTwaEEiE, hoHOFNEMLBE S,
0k, EAE Y ZEBNBYMOLTEART, 10%
ZanvY) YWENZARELL, BRCaShI4E
OV <~V TORERBZbS 0TIk,

B, BNEYORER, NEEOFBREETH
WL 7220014E > 5 20044F £ TO34{EAEIZ20014E 8 A11
H & 20024E11H 3 HicfT& » oA M OFEFE L 2
+—THWI 7, 20024 8 H28H I @ E R
BB AN RICIT-o 2O T —27 v ay 7 THWE:
3{EE =N Z Tz 44fEfE AR E LT,

FOY S LOYHBRE
KFROHRE Lz~ —R 27—k, 200040
520044E £ TO 5 EHICEMRL 12 DT, GFF3014
ORFEBEMLE, BB, ¥y¥—AZ7—NLTIF, A
J—NekoiER, K707 ACHT ALY
EOWTERT7 7 — b 2{T8>Tw5, XHRET
&, 77— bREOSH»SBEEE CHET 8
EYOBE L 3 X7 A OFEICO W T OHERM Z TR
L ZOEIEORIE TR >z, RFEONRE 2>



e

"o KW
Pz [/NGERE L OEERZZE | 1, WI/NERE E & 122002
5200440 3 FERICEML 72 DT, OIS
B NERE 1294408, fHE/ANFERIES1 8 E L7,
[/NFAC E OB | T, 7> 7 — MREERAT
BbRProlOT, BREOFEEE, BamORER

PR L

EEBEICLTTS S LAOFREHML 72,

&

BEDEBMEE

W OEEYBIZE T, BBV EROAL
EIZ20mp o — 7 & LR OEE M EMAL, &
mE#Ex, o—7"NEOEEY% [FELEZER:E T
LHAROY], [HHEEZERET28R809), AL
OMID 3D EB AT enTEl, [BELE
R E T2 HARDOY] ik, TR, K, BO
B, TACREDRE, ¥=2FPOFEL EOREE
BAaohiz, [BHEEZERE T8R0T, 7
=RE MNTREOBMKEEY, A=Y FAVRED
HRgH, SHLHHEZ CORM, ®iie S %I
ELETELET 2 ABPATERO R ENHS
hiz, 7z, [N Lo TI, $9D OEELHHT,
Ay bR, TNIE RHBOS, REAFo—
W, BRRIBEBEZEOELFEESHICE R v D
BR77AFv IR EBERAONT:, ZOBET
L, BRETAHALGNS T I ICREOHLHH L 120 HE
T EIMRNDZ Z BB [ ZARICADES
bOPBETONATWA LRSS Lo |[#
DBADIETTITHERLL ZEBELL] REDK
MEM ZEnTES,

R

X7 FDEE (BATHORE)
KHEOBANEYAEBEY . 77 A F v 7 8§ (b
FERBIIEEE) D2 oI kEL{HHLE. YT
ix, DAz ShieRHEOMEE LSS T 2,
MR DNEE L b D EdH-Teh3, HlRERR D FRIC[F
FELRLI (Table2)., Zh%#KHT 3 & 4 4P
BHoh, REEY LRSI TN 8, K
HEPIAS 4 F, % L CTHEBIY OIS fBH23M2
ot B Th, FABEICEHEL TV AIRE
BOA A % v~ T ¥ Phronima sedentariat , <7 F
T Conger myriaster (ZEWATHAI) BHEHHEE SN
fz. Eiz, WIZUHERES LA WIEEREED V7~
7 2 Carinaria cristata 3H 54 lz, 3612, 27

= B A R H

1E

Table 2 Stomach contents of lancet-fish, Alepisaurus
ferox, stranded on Miho beach in Suruga Bay during
the year from 2001 to 2004. The number. of speci-
mens of lancet-fishes are 44,

Total number of

Species individuals
MOLLUSCA (i {4ifii%7)

Ommastrephidae sp. 74 Z#O—FE

Chiroteuthis imperator =7 LA A 7

Otopodidae sp. ¥ % 2#® -

Amphitretes pelagices 7 5 7 ¥ 2

Glaucus atlanticus 74 /) 70

Diacria trispinosa &£ 7 51 A #H A

Cavolinia globulosa ~ /71 A 34

Carinaria cristata Y77 37

00 B2 D0 = s = L

ARTHROPODA (i /£ Bifi#7)
Crustacea (F3)
Decapoda sp. +HEO—#
Phronima sedentaria 7+ % V<173
Phrosina semilunata
Platyscelus serratulus
Sympronoc anomala
Lucaea pulex
Euphausiasp. %7 I BO—H&
Neptunus trituberculatus ** 74

PROTOCHORDATA (J5{ 52 #1%7)
Salpasp. F AN BO—F&
Salpa cylindrical > #n2s
Doliolumsp. 7 2 # /VEO—TE
Pyrosoma atlanticum & 71 Y 7R

VERTEBRATA (& HEENY)
Osteichthyes (FEE £

FEngraulis japonicus 71 % 7 F4 U &
FElops hawaiensis 7174 7
Synaphobranchus brevidorsalis 7 7+ =1
Conger myriaster ** <=7+ =
Conger japonicus ¥ 07 =
Sternoptyx diaphana L3 =x Y
Plotosus lineatus = XA
Benthosema pterotum A 7 ¥ 71
Anotopterus pharao X A * ¥~
Fistularia petimba 7 A H 5
Macrorhamphosus scolopax % 7=
Lophius litulon 7 27
Trachipterus trachypterus 7 » H A /~%
Zenopsis nebulosa 71 7 3 %4
Sphyraenidae sp. 7<= AFO—F
Trachurus japonicus <7 3/
Caranx sexfasciatus X > HAT Y
Gazza minuta 23 A 7%
Trichiurus lepturus # F 7 %
Setarches guentheri v 71—
Triacanthus biaculeatus ¥
Lagocephalus gloveri 7 037 7
Diodon holocanthus /~) ¥ R

—_
=1}
& =]
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w2
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10
11
30

31

*t Megalopa stage A A 8
*2 Leptocephalus stage IEFALAH
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V' A A A Chirvoteuthis imperator 5° 7 2 7 ¥ 1
Amphitretes  pelagicus, 4 7 7~ ¥ 751 Benthosema
plevotum, 7 > A % Trachipterus trachyvplerus
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(Table 3).
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Table 3

Tror— b RAETIE, Bl EBYD, REHH
BICBE T 225, EEFLEREBRRS,

IR - - A 2 EBUCHIR 2 ¢ IcidA %
ST 7 — MERTIX, SNEREFT6MED A
EaETA LR, EA10fAEE, S XV41094, 7
71 = A Dasvatis akajei 464, A Sharks 2634, 7
* ¥ H Z Fistularia petimba 224, < % A Pagrus
major 1944, 4 ¥V 27 % Phrynelox tridens 164, 7
. Epinephelus moara 15%, # 34 A Heterodontus
Japonicus 1444, # 7 /xF Stephanolepis civrhifer 11
%, A4 P X7 Y Alectis ciliaris 10ADIETH - 7z,
I AVARFTALLBMEOHEX, 5FEMOFEY
T36% % 5 8%, 20034 £ 20045F1340% % LBl > T
7z (Fig. 3). 2D Z s, SAVARFHT—RA 7 —

Number of synthetic materials (plastic) found in the stomachs of lancet-fish, Alepisaurus

ferox, collected from Suruga Bay, central Japan. The record for the past 20 years is compared with

the present record.

Number of Average number
Number of lancetfish with jI‘otal number Of.‘ of pieces of

Year lancetfish i f synthetic (%) pleces‘of synthgtlc synthetic materials

ploges oL aynmIet Materials (plastic) > it

materials (plastic) (plastic)
1964 2 1 50 5 25
1965 2 1 50 7 3.5
1966 2 I 50 15 7.5
1967 9 i 20 10 1.1
1968 19 12 63 33 I
1969 19 11 58 29 1.5
1970 18 9 50 38 2.1
1971 56 30 54 99 1.8
1972 21 15 71 70 3.3
1973 24 17 71 72 3
1974 2 1 50 3 1.5
1975 2 1 50 1 0.5
1976 = = = = =
1977 = = = = =
1978 57 39 68 281 4.9
1979 37 24 65 145 3.9
1980 16 12 75 76 4.8
1981 - = = = =
1982 = = = = =
1983 10 8 80 38 3.8
Subtotal 296 184 62 922 3.1
2001 15 13 87 149 9.9
2002 14 10 71 49 3:5
2003 6 3 50 4 0.7
2004 9 6 67 16 1.8
Subtotal 44 32 73 218 5
Total 340 216 66 1140 3.6

Data: 1964~1983,Kubota(1995) ; 2001~2004,This study
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Fig. 3 The most impressive fish, by percentage, chosen by the participants. Children chose 10 fishes
out of 76 kinds of fishes which were seen or observed in MSM. The data was based on the number
of children attending Summer school during the year from 2000 to 2004. n=301.
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A : Responses to : Was the Summer activity fun or
interesting?

It was pleasant
O It was not pleasant with no answer

B : Responses to : Are you now interested in the issue
of garbage in the ocean?

| got interested
O | did not get interested

C : Responses to : Do you now understand the anat-

omy of the lancet-fish?

| have understood
O | have not understood

Fig. 4 The results of the end of program question-

naire.
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Late Pliocene Vertebrates (Mammal and Bird) from the Dainichi Formation
of the Kakegawa Group, Central Japan"

Tatsuya SHINMURA?, Masahiro SHIBA? and Ryuichi FukapaA®”

Abstract

In this paper, we described vertebrate fossils as a deer, a wild boar and a bird which were discovered

from the Pliocene the Dainichi Formation, the Kakegawa Group distributed in Shizuoka Prefecture,

Central Japan. The deer fossil was found at Dainichi in Fukuroi City, and the wild boar fossil and the bird

fossil were found at Yuke in Kakegawa City. The horizon that these fossils were found out is a shell bed

in the sand bed, so called “the Dainichi Sand Bed” at the basement of the Dainichi Formation. The age

of this horizon is thought of approximately 2 Ma. from the fission track age of the ash layers.

The deer fossil is a left antler with first fork. The wild boar fossil is an isolated and moderately worn

right upper first or second molar. The bird fossil is an almost complete right ulna. These fossil materials

are the first record in the Kakegawa Group.
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Fig. |  Locality map. A : index map, the black circle is the study area. B : Locality map of the sites
(black circles) where the vertebrates fossils were found plotted on 1:25000-scale topographic map
of Japan, Quadrangle “Yamanashi”, Geographical survey of Japan.
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Kakegawa City and Fukuroi City compiled after Yo-
koyama et al. (2000). a : Holocene, b : Ogasa Group,
c-g : Kakegawa Group (c: Volcanic ash, d: Hijikata
Formation, e: Silty Sand Member of the Dainichi
Formation, f: Sand Member of the Dainichi Forma-
tion, g: Kamiuchida Formation), h: Miocene or
Paleogene basement rocks.
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Fig.4 The left deer antler (NHMT-V291). A : lateral view, B: anterior view, C: medial view, D:

posterior view.

Fig. 5 Measurement parts of the left deer antler (NHMT-V291) (in mm). A : lateral view, B : anterior
view, C: medial view.
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Fig.6 The right upper first or second molar (MFMI19601) of wild boar. A : occlusal view, B : medial
view, C: lingual view, D : distal view, E : buccal view.



Fig. 7 Measurement parts of the right upper first or second molar (MFMI119601) of wild boar (in
mm). A : occlusal view, B : medial view, C: lingual view, D : distal view, E : buccal view.
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Fig. 8 The right bird ulna (NHMT-V293). A: medial view, B : anterior view, C: lateral view, D:

articular surface of proximal end.

Fig.9 Measurement parts of the right bird ulna
(NHMT-Vv293) (in mm). A : medial view, B : anterior
view, C: lateral view.
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Condition of Marine Teleost Propagation at Japanese Aquariums

Hiroyasu Suzuk1”, Syozo Hiok1” and Katsumi SuzUKI”

Abstract

Effort have been made at the Marine Science Museum, Tokai University since it was first opened to
propagate marine teleosts in captivity. As a result, spawning has been observed in some 200 species
during the past 34 years with success in growth to immature (sub-adult) or later stages achieved in 46
species. In addition, many aquariums in Japan no only collect specimens from the wild but seek to exhibit
fish that have been propagated and raised in the aquarium. For example, according to a survey conducted
in 1975 with the cooperation of aquariums throughout Japan, spawning had been observed in captivity
in 137 species of 48 families of marine teleosts with success in raising only a mere 17 species. In the same
survey conducted in 1998, however, spawning had been observed in 492 species of 134 families with growth
to immature (sub-adult) or later stages reaching the level 97 species of 37 families. We believe that
propagation at aquariums is an important task not only for the purpose of exhibition activities but also
for educational activities and for enhancing an awareness of environmental conservation. This is a report
of the propagation of marine teleosts at aquariums in Japan based on the results of the surveys that have
been conducted to date.
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