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The anacanthine luminous fish, Steindachneria argentea, in the Gulf of Mexico was
reported by COHEN®' in 1964.

According to him a doughnut-shaped organ lies in the body wall, outside the
peritoneal cavity, and completely surrounds the distal portion of the gut, as in Paratra-
chichthys prosthemius (KUWABARA,® HANEDA®). In fresh specimens, the side of the
body is divided into three sections of unequal width. The lower part of the body is
silvery blue and is distinguished by countless parallel dark lines. The same type of skin
is also present around the base of the pectoral fin on the side of the head behind the
eye, on the isthmus, and on the bottom of the head. The distribution of the striated
pigment pattern coincides with the observed areas of luminescence.

A cross section through the body shows the ventral most part of the hypaxial muscle
mass distinguished from the other trunk. The septum separating the ventral muscle
mass from the dorsal muscles is silvery white ventrally and bears large dark chromato-
phores dorsally.

In life the septum seems to be a reflector and the ventral muscle mass is translucent
and acts as a diffuser of light. COHEN observed the luninescence of this fish by the
injection of an adrenalin chloride solution. A faint bluish glow started around the anus
and extended posteriorly, forming a luminous streak between the vent and genital
opening. Within a few minutes the side of the head and the entire ventral part of the
fish emitted light.

According to his description this fish is the only species in the United States which
represents an indirect emission type of luminescence. In 1950, the author first published
a paper about the luminous organs, describing a new indirect type of emission luminescence.
The luminous body lies inside the fish body and cannot be seen from the outside. The
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reflected light passes through a translucent opaque area of muscles where it appears as
a diffuse glow.

It is an interesting fact that the structures of luminous organs of this type of fish in
different genera and families are almost the same, even though the luminous substance
differs in different families. It is also interesting that this type of fish is found only
in the waters of the Pacific coast of Japan, tropical Asia and Australia. The fish having
indirect emmission type of luminescence are found in the families Leiognathidae,
Acropomidae, Trachichthyidae, Apogonidae and Pempheridae.

Steindachneria argentea must be added as a example of this type of luminescence
in the Gulf of Mexico. In 1965 the author obtained some preserved specimens of Stein-
dachneria argentea from Dr. COHEN and also in October 1966, the author visited Mr.
Harvey BULLIS, Director of the Bureau of Commercial Fisheries, Exploratory Fish &
Gear Research Base, Pascagoula, Mississippi and talked about Steindachneria argentea
with him. By his kindness the author obtained several preserved specimens of Stein-
dachneria argentea in alcohol and was able to study the structure of this luminous organ.

1. Structure of the luminous organ

Already COHEN has described that the luminous organ of this fish consists of the
following components:
a. Luminous body
A doughnut-shaped luminous body lies in the body wall and completely surrounds

Fig. 1. Steindachmeria argentea.

Fig. 2. Outer appearance of luminous organ of Steindachneria argentea.
LB, Luminous body; An, Anus; UP, Cloaca; TM, Translucent muscle.
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the distal portion of the anus. This organ is very similar to that of Paratrachi-
chthys prosthemius. This is composed of glandular tissue enclosed within a thick
black membrane.
b. Transparent, gelatinous material
The body wall along a midsagittal section between the anus and the genital
area shows a transparent gelatinous material. The gelatinous material may serve
as a lens or diffusor of light of the luminous body.
c. Translucent muscle mass
The ventral muscle mass of this fish resembles the cloudy opaque translucent
muscle bodies of Paratrachichthys prosthemius, Siphamia,® Acropoma® and
Leiognathidae®. This muscle tissue is cloudy translucent and diffused light will
pass through it easily to the end of the muscle tissues.
d. Reflector
A cross section through the body shows that the septum separating the ventral
muscle mass from the dorsal muscles is silvery white ventrally and bears large
black chromatophores dorsally. It seems that this septum is a reflector resembling
the septum of the fish of the families Leiognathidae and Acropomidae.

2. The outer appearance of the luminous organ

The ventral view of the luminous organ of Steindachneria argentea resembles the
luminous organ of Coelorhynchus® belonging to the family Macrouridae as shown in
Fig. 2. However the structure of both luminous organ is quite different.

Fig. 3. Transverse section of luminous body of Steindachneria argentea.
LB, Luminous body; Op, Opening of luminous body; Rect, Rectum;
An, Anus; TM, Translucent muscle.

As the examined specimens were preserved in alcohol, no culture test of luminous
bacteria from the luminous body could be performed, but the structure of the doughnut
shaped luminous body is very much like that of Paratrachichthys prosthemius and from
a histological study of the organ by electron microscope the author has come to the
conclusion that the grandular bodies in the organ are bacteria as shown in Fig. 5. It
would be most important to confirm this with bacteriological studies of living fish.
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1964 4E Cohen 1% # % v a O KENNCEBIZH b b A Steindachneria argentea DI -
FEYEFIT O THE Lic, #EHE Pascagaula 13 % Bureau of Commercial Fisheries D5
# Oregen DEBRMBETI vy E—FAZTHLAILLDTH S, WX B, FEEIILFAD
FHEZED LI F—7YROBE T, FUOTH 1/5 OFANIEERTHE L  IKET 2 HEN
Hb, ~VY &= Paratrachichthys prosthemius ODFNHREPUT5 Z L HFHL, LRI
T EVFY) vERESHLT, A EOBBREEEL 5, ZOBEROENXR, BLEXRGEIEN
FIIIED—ERZH - T, BB OELOFHAEBINT I > T, FHRBOXIN T DA EIE
UTH AR DORIER A EZIHERA ORI EFAL, ZOFRORNKRAILe 1 7 FFl Leiog-
nathidae, &%/ 2+ 2§} Acropomidae, v » V A v = 5§ Siphamia, V<7 wnA vEF
Apogon ellioti, v » & ¥ Parapriacanthus ransonneti, -~V & > = & Paratrachichthys
prosthemius s i bh, WIFRbLEEX, BE707, A—A 50 7O/ET, &M, 72
AT R SRich ot € T Steindachneria argentea (3.7 # V) A TCRRE I Z DR DR
KBOBNDLDTH D, EHLZORDOFEEIEHCREEL Y, Dr. COHEN OFEiIc X b
EONIABOEARTOWCTREEHZOHEY L BTy, 1966 £ 10 A, Pascagaula ©
Bureau of Commercial Fisheries ®fif& Harvey R. BULLIS & 7=+ h 24218, KB
WCHE A, SHRAES LT, FEe T L 2 — L EEA S EEOFEEYZ, KAOFREEL, i
Ol E R D FEIEER & 2 R L TR,

Steindachneria argentea QRIS

KaosEir Fig. 1, 2 RT3, ¥ 24 7% Macrouridae OFEGEICP T3, AD
ABEDOLDLIFEET XL T 525, BABONE, B THALRKRTH S, BEOL DI
Mk, BOENLOTHD, HAEBOWELTOLDO LR > T D, < ORI L WIR, 4JE
REIILESE L TV A DI R L, AEXEOMR2MER 220mm, OfT 24mm, EbEL T D,
Coclorhynchus <> Hymenocephalus TIHERIILMIOEL OBH» DALY v+ 72 VIROE
BTH T, BOEEOENS L BRFEAE L 7o T b ARDOFENE LI Ti1x Coelorhynchus
%> Hymenocephalus DXh DX 5> TH5BH, LliDSL BAD L STHAXHFNCILFINS D, F
FAREPLFE & b ¥ F—F Y BOBRETH D, EFRECRVGEED X 51Th 2 2 BOHITHEIZ,
NLF9 & WIRAEFEIRE O KE LT dh 5 REARBIT T e\,

FEOFEET 1) IR E A F—F Y IROBWENGE, Q) ERRORTERCSH S
EFEPARBOHA, B) KB LD Lo T\ %,

B Ok &

F—+ Y ROFERMAEL, FE 220mm OATIXER 5.0mm, KX 1.5 mmTEEICEEBEE
HASHabERD B = DINAEOHESL, Paratrachichthys prosthemius, Leiognathidae @
FNEM L EELIL, ReaEHMLEECTHSD, COHEN 1H4MICT7 FLvry) vEEHL, aicsH
WaRdic& T 57, Leiognathidae B3 2k, FREBRPICHEN- 27V 7213847223
Froohtrd, EWARBREY TS, ChiEFEREBUEOFCH 5 REATRBOMMREICL 2D
TRLLABDBELARETHS S0 BIREOHBTCOWTRBLIERA7F VT THH LM
BHED N, ARYEDLZENERT, BERABREITIRAIN» oD THEENL I LEE XLV
ETHEMEEA RN ATV T ERETAEA SFEOLTNREHB L TR D L, FhA LENR T
THHDTEROKRBIIFET IR 27TV T THEZLEZLDN 5,




On the Luminous Organ of the Anacanthine Fish 11

e e ERDIEE O HAER

MEEOEMAA, WBESHIRO L 5 CHAf, ¥BHHTEY X EBREETA2HEE LD %,
BOMEEZ5 &, wAALY v 25 Acropoma japonicum, A. hanedai, Leiognathidae, & #
V4 v F Siphamia versicolor DB L &L AT, JerEmBILEL, REXMEOXD ZBMED
BEH—HL2IEACY KR HLDOREBO—IELEELDND,

R 5 B

BOWEY %% &, AAGESHOMAER: LOoTRARORCABTRERORELHY, 0
WHRICBEEEFEER DD, CHIIXYRE I 5D DOREBTH 5 & RN AOE T ET
L0 CEAREE T, v &Y v = Acropoma, Leitgnathus & £ FfETH %,

BETEHGEERY, VHFEARFRL, BAETHAESBEE WHFRE, BAEFKSEM
FHOHERICL »ThEIRIHDT, S IRELHLEZELEFIERETH D,
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Fig. 4. Anatomical figure of Steindachneria argentea showing luminous
body and intestine.
LB, Luminous body; Rect, Rectum; Ov, Ovary; Ovul, Ovulation
canal;Ur, Ureter; and Liv, Liver.
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Fig. 5. Electron microscopic figure of the luminous body of

Steindachneria argentea.
x5,000. B, Bacteria

Fig. 6. Electron microscopic figure of the luminous body of
Letognathus argenteum.
% 5,000. B, Bacteria
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