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1. Introduction

The fish of the family Paralepididae or ‘‘Barracudina” belong to the order Mycto-
phida. They are common the deeper open waters of the Pacific and are an important
food for other large oceanic fish. In the order Myctophida the family Paralepididae is
second in number to the family Myctophidae. According to Harry (Roren) the family
Paralepididae comprises seven genera and 48 species in Pacific waters and also in
Bermuda. Recently he published one new genus 5 new species and 2 new subspecies
of the family. No luminous fish had hitherto been observed in this family, but I ob-
served and reported, in 1958, on the luminosity of two species, Lestidium prolixum and
L. japonicum. This was a preliminary report. Almost all the fish of the Paralepididae
have a slender, translucent body. The intestine is covered with a black membrane. In
Lestidium prolixum, the luminous organ was a long thin, yellowish structure extending
on a median line from a point near the anus to the forepart of the fish. In
Lestidium japonicum it was two long yellowish structure joined at either end to
form one organe.

These luminous organ are most remarkable, for although in the order Myctophida
almost all the species of the family Myctophidae have luminous organs, it had been
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supposed that no luminous organs existed in the family Paralepididae. I desired to find
out whether luminosity in this family was confined to the two above-mentioned species,
or whether it was just being overlooked in the other species.

The relation of the evolution of a luminous organ to the taxonomy of animals
possess an interesting problem.

Among closely related animals there are often many which possess a luminous
organ while the others do not. Thus, there are many species of shrimp with luminous
organs, but no luminous crab has ever been found. There are many luminous squid,
but no luminous octopos. Among fishes that emit light by bacterial symbiosis, almost
all the species of the families Leiognathidae and Coryphaenoididae have a luminous
organ, while in the family Monocentridae and Paratrathycthis prosthemius of the family
Trachichthyidae the phenomenon is seen in some special species. Again the family
Pemperidae the species Parapriacanthus, in the family Apogonidae the species Apogon
ellioti, and all the species of the genus Siphamia have a luminous organ.

Thus there appears to be no direct relation between the taxonomy of the fish and
the possession of a luminous organ. Therefore, it would be interesting to determine
whether all or only special species of the family Paralepididae are luminous.

For 1958 years I have examined fresh specimens of L. japonicum and L. proriixum
obtained at the fish markets of Manazuru, Kanagawa-prefecture, and Owase, Mie Pre-
fecture. In addition, during my collecting expedition around the world from 1959 to
1960, I was able to examine preserved specimens of other species as shown in Table 1
in the following collections: Dr. R.R. Roren’s collection at the Laboratory of the
George Vanderbilt Foundation; Stanford University Natural Museum; U.S. National
Museum, Wash., D. C.; Funchal Municipal Museum, Madeira, Portugal. In addition to
the two japanese species and Notolepis coasti found in the stomach of a whale caught
in the Arctic region, 31 specimens of 9 genera, 27 species were examined.

Of these, only the genus Lestidium possessed a luminous organ.

In L. prolixum, L. elegans, and L. atlanticum, a long yellowish organ runs along
the median line from in front of the anus to the end of the keel muscle. This organ
is made up of a long, yellowish luminous substance covered by a long, transparent
muscle. It a transverse section is examined, the black intestinal membrane can be
seen to be parted where it joins the luminous organ.

The luminous substance consists of an inner and an outer tissue. The back of
the outer tissue is whitish, not transparent, and functions as a reflector. It borders
on the intestinal cavity. The outer tissue, in contact with this reflector, is fibrous in
character, merging into luminous cells and connecting to the inner tissue. The light
of these luminous tissues passes through translucent fat and muscle tissue which lies
on top of them. Thus the organ appears as a luminous line above the median line.
The luminous organ of L. elegans has nearby the same structure, but the reflector and
the luminous tissue are more clearly distinguished. Lestidium japonicum, L. pofi, and
L. intermedius have a double luminous organ which joins in front of the anus and
at the end of the keel muscle. The structure is the same as that of L. prolixum, but
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Table 1.
Species

Omosudis sp.

0. lowei

4 ”

Stemonosudis inter-

media |

Sudis hyalima
Evermannella indica
E. melanoderma
E. normalops
Amnotopterus pharao

Notolepis coruscans
N. coatst DOLLO

Paralepis borealis

P. 7188017

P. coregonoides

P. brevirostris

P harrmi

P. brevis

P. pseudosphy-

raenoides

Macroparalepis
affinis

M. intermedius

M. n. SP-

M. barysoma

Lestidium prolizum

L. elegans ‘

|

L. atlanticum |

i

o]
Jjaponicum

Examined Specimens

Loc. USF & WL Service “Oregon”
Sta. 1362. From the stomach of
Alepisaurus ferox. Culf of Mexico.
Group No. 16, Cat No. 49257
Combat Sta. 295.
of Alepisaurus.

Woods Hole Oceanographic Institution

Traul. Stomach

Stanford University Natural History
Museum Gr. No. 16, Cat. No. 15356.
Loc. Bermuda Coll. Beebe Bermuda
Coll.

Chicago Natural History Museum 49863
CNHM 49863

Funchal Municipal Museum

SUNHM Gr. No. 16. Cat. No. 49270-
49271

From the Stomach of Whale.
Dr. T. ABE

U. S. National Museum Rec’d Nov. 5,
1958

From

Rec’d ”

" ”

Delaware July 17, 1958

Funchal Municipal Museum 14702
U. S. National Museum 37860

U.S. National Museum Gr. No. 16.
Cat. No. 15084. Loc. Funchal, Ma-
deira at night near surface, Coll. Maul.

Stanford Univ. Natural History Mu-
seum Gr. 16. Cat. No. 15080

Loc. Near Funchal Madeira. From
the Stomach of Alepisaurus ferox

Chicago Rec’d Nov. 5, 1958
Rec’d Dec. 2, 1958

Yokosuka City Museum. Gr. No. 5
Loc. Owase Fish Market. Coll. IWAI

Yale University Bing. Ocean. Lab.
Feb. 25, 1959. Total length 175 mm

Nov. 10, 1950

Yokosuka City Museum. Gr. No. 5
Loc. Manazuru Fish Market. Coll.
ABE

Examined Specimens of the Fishes Family Paralepididae

Luminous Organ

None

None

None

None

None
None
None
None
None
None

None
None

None
None
None
None
None

Black line situated on
the median line, but it
is doubtful where this
is a luminous organ

None

None
None
None

A long yellowish lumi-
nous organ which ex-
tend on a medium line

Long luminous organ on
a median line. 96 mm
length

A long luminous organ
which extend on a me-
dian line from the fore-
part of the anal fin to
the end of keel muscle

Long yellowish luminous
organ separated in two
line, which are joined
together at each end, to
form one organ
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Table 1 (Continued)

No. ! Species Examined Specimens Luminous Organ
27 L. ” U. S. National Museum. 102814 ”
28 L. intermedius Tulane Univ. Collections Gulf of Severely two luminous
(Syn. Sudis Mexico Sept. 29, 1951. Coll. No. long line connected at
intermedius) Oregon 489, Total length of fish each end. 66 mm length
| 130 mm
29 | L. pofi HARRY Loc. Celebes. 175 mm. Total length Two long luminous

organ measured 58 mm
in length connected at
each end

Fig. 1. Lestidium prolizum, showing long transparent muscle, which extend on
a median line from a point near the anus to the forepart of the fish. Long
yellowish luminous structure runs beneath this muscle.

it is separated on either side of the median line. The black membrane covering the
intestines parts at the luminous organ. In the family Paralepididas, Paralepis pseudo-
paralepis has a line similar to the luminous organ above the median line, but it is
doubtful where this a true luminous organ. Macroparallepis affinis has on the median
line a substance similar to that of the luminous organ, but this clearly does not have
a luminous function. The other genera Omosudis, Stemonosudis, Anotopterus Evermannella,
Paralepis, Sudis, and Notolepis show not even a trace of a luminous organ.

Recently Roren (1963) reported in Pontosudis, new genus has no luminous organ.
Consequently, in the family Paralepididae the possession of a luminous organ is a
special occurrence confined to the genus Lestidium. Moreover, not all the species of
this genus possess one: Lestidium mirabile, for instance, does not.

The luminous organ of Lestidium is of the closed type and emits light as intra-
cellular luminescence. Outwardly, the organ is similar to that of the Acropoma or the
Coryphaenoididae, but it has no connection with the intestine. The light is self-luminous,
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Attempts to cultivate luminous bacteria, by the usual methods, from the luminous organ
gave negative results. After death the luminous substance emits a bluish light contin-
ously. Luminescence is not recovered when water is poured over the dried luminous
duct and it is viewed in the dark. A negative Luciferine Luciferase reaction is obtained
by mixing hot and cold water extract of luminous tissue in the dark.

References

EGE, V. 1953. Paralepididae 1. (Paralepis and Lestidium). Ta'xonomy, Ontogeny, Phylogeny and
Distribution. Dana Rep. 44, p. 184, figs. 33.

HANEDA, Y. 1958. Preliminary Report on a luminous Fish of the Family Paralepididae. Sci. Rep.
Yokosuka City Museum 3: 31~35.

HARRY, R. R. (ROFEN, R. R.) 1951. Deep-Sea Fishes of the Bermuda Oceanographic Expedition.
Paralepididae. Zoologica 86 (1): 17-35.
1953. Studies on the Bathypelagic Fishes of the family Paralepididae. 1. Survey of the
genera. Pacific Science 7 (2): 219~249.
1953. Revision of the North Pacific Species. Proc. Acad. Natural Science of Philadelphia
Vol. CV: 169~230.

ROFEN, R.R. 1963. Diagnoses of New Species of Alepisauroid Fishes of the Family Evermannellidae.
Aquatica. 1: 1~2.
1963. Diagnoses of New Genera and Species of Alepisauroid Fishes of the Family Paralepididae.
Aquatica 2: 1~5.

# &

o~ A=y Fl Paralepididae OYR¥EMIL~% #4 v < B Myctophida Iz L, ZOHDOETIEALHL T
¥} Myctophidae [ZIRTREWVET, ~Z 74 7 VHOMMMZL AL ETRTREBREZEOTEDIE, ~F
B =Y FOBITRENBEFR Wb DL EL BT, (HARRY 1953), M3 3IX R AKEYHED LI
WAEORBZ X VAKX O %bhic=Y A5 5 22 h Lestidium prolizum OFARIZOWT, FOFRNEH
TRET L, Ei, RERKOKEMERFOMMENELX v ~2» =y Lestidium japonicum 0O FHDO IS
TETC, FOFENEHERL, LR 2EOMIF S EFFH o & 23 Lz (HANEDA, 1958),

ROFEN (HARRY) (1951, 1953) iz X#uiE, KEHRB LT A— I 2 X0 AR oM TR BBy B LT3
MREIBROFEICOLTUIRM IS Toint, FHEIITFIIROHBIA, Lestidium BORIZAELNRD & D,
BHVEMOETEASNE S DOnEHD fois & Mo TiizAs, 1959 45 % b 1960 42 25T DEERT DI,
FETE ALY T + — FRZ#IZ ROFEN f+%7FHh, vvv r voETEYHEIZ SCHULTZ -4, XA b
HAD=ZFA FE7 vFY i HEIc MAUL L5 7cThs 8515, ANONOMBEAY RS2 5L
B, BELLERISIRITRT 9B M Th Ok, =0k, BANERDIOI Lestidium BOKT
ORTIEL < RNBERDD = LIFHE LD,

Lestidium [§Oh, Lestidium prolizum, L. elegans, L. atlanticum ® 3 fRi¥, JEUFESHEE, IT
FADTTH & b BT E B A0 ¥ TR CECTRBE OO I T, FOMEEL5 L, WH 2 Beith B
BrxlEEicEE L, WECET S8 Lo ERE QTIHEE 2 b A B PMcE2 EWs v v A dike o b
FimENEE QUREERFIIOLR ST 5, CONFRERT, VY XOFR2ETINLELLND,
HIEFRRE EZ, MEOGRTHARES TERELRO LE2E- T30 T ORIV Yy XO&EE LT3,

Lestidium japonicum, L. intermedius, L. pofi ® 3 %, F&I2e0BEEIXERMICIINE 3 E L ER
ThDH, FARBRBEFRETEE UCER.2 RiCHhigEa ok X o iIFORHICEL, MHETHEEL
TB, B L ROFEHMHSHPRI D SR T 2R LY FARSESLTWEbITTHS, WHEADREEAER
BiX, EREOAFLEHBEEL TS, FARICEFRLE DHORGTIAERY o T3 D TEREDEEL
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BMOREEDD VY AOFHEZLLTWDE LS Thbo RAKROHNEDIHEISLEVE-E D Lk,

ZORBRDOBOFIENE, MME, AFATraR, VaXIRHORORELEUTHIRENCE Rt
DT, SEEANDETLOR Y, R EZV Y v 2, V2 X FHOROTEREIFARNTRE- N2 7V 7 2 HAICE
FHLTWBDIE L, RFOADTFIEHNIHTR T, BRITHEERODOT, BAMIIC L - THZ D THS,

T, ADTLETHFEI D OLERN LR ZB NS, ~& A4 7 YEOREICHENIERE, Bk
TEDEREECADD, —R, BXEIFENX-27T Y7 TRiEVLHEOSFEMERIEEH, MEEERR
DEEIEBETho . FREXREBENLT, KEZLLMITIREN LR, VF7 =0y, LF7
=7 - IESBETH 570

BRI\ T, Paralepididae {235\ T, EHIMIE, TA3MEosEHE, EERFHLLE2D LR
L5 o fopd, Paralepididae ic3s\ T FHEuE, Lestidium BIZOZRDNB LB ATH- T, HEX
FOREEEFRLINEDTHDS,
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Fig. 2, Transverse section of the luminous structure of Lestidium prolizum,
showing reflector (REFL), Luminous tissue (PHOT), Lens (LENS) and Pigment
membran (CHR) and Transluscent muscle (TM) serve as a lens.

Fig. 3. Transverse section of the luminous structure of Lestidium japonicum,
showing luminous tissue (PHOT), reflector (REFL), Pigment membrane (CHR)
Lens (LENS) asd transparent muscle (TM) which serve as a lense,
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