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On the Free Neuromasts of Some Teleost Larvae

Tamotsu Iwai

The structure of the free neuromasts was studied with 13 species of teleost larvae. In
general, the neuromasts were onion-like in shape, and consisted of pear-like receptor cells and
pillar-shaped supporting cells. The rod-like cupula extending out from the apical edge of each

neuromast showed PAS positive reaction.

Species differences were recognized in the period of initial formation of cupulae on the
free neuromasts. In larvae of Lareolabrax japonicus, Acanthopagrus schlegeli, Kareius bicoloratus,
Blennius yatabei, Tridentiger obscurus, Tridentiger trigonocephalus and Fugu niphobles, the free
neuromasts were provided with well-developed cupulae at hatching. On the other hand, in
larvae of Hypomesus transpacificus nipponensis, Tribolodon hakonensis, Zacco platypus, Cyprinus
carpio, Carassius auratus, and Oryzias latipes, the cupulae on the free neuromasts became

visible one day or a few days after hatching.
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Fig. 1. Photomicrographs of free neuromasts in teleost larvae. A, Longitudinal section of
free neuromast with PAS positive cupula in 5-day larva of Fugu niphobles. x1000. B,
Free neuromast on the trunk of 2-day larva of Acanthopagrus schlegeli. x450. cu:
cupula, n: nerve, nm: neuromast.
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Fig. 2. Dorsal view of l-day larva of Fugu
niphobles (A) and ventral view of 1-day
larva of Acanthopagrus schlegeli (B), showing
cupulae extending out from free neuromasts.

v LS ERTOMED Rl 2 7% £ 78 2 1z
free neuromast 2% 0, AHE) -0 7 75 OIRE)
FTH0O0IELE L THES K, SEFOFRIZRD
REL, k< b TE, il free neuromast o 7

7K & » TH L <IEEH L T e,

—F, AA AT e af eFyFae A Lhe T T
7 4 Fie LTl free neuromast 0 7 7 5 D5
NRREND, A DSLEBROFRITKECHEA LT
HEOE) XA, T DOEEI free neuromast iZiL
7 7SI FRTER LT ote. 1 B oD & & o
free neuromast IZJUINODOHB 7 T INALND
X5t ot £E 8mm i, TS X ST/
&, {kfllo> free neuromast (TR EEL, ThbD
775 EFEL T VI A1HT « FVFa D
free neuromast & =4 DFF & L BRI L >
THEEL, TR LIz 7 751342 E Tmm §iobEkiE
BrlhotFRTEEBESIh. 2 £h 351k 1 B
DOLEEY) 4.5mm OfFfAT, Ao free neuromast (=
7 7 I hRD bR

v 74 LEOF AR Tmm §iRCLET D
2% BITHELERTHT, AL LA, RicEA
Fhad 7o RAET, free neuromast DJZALL EH T
7. L% S BETH 10mm i b, WEkE RS, #
BSOS UG T 5 X S oteh’, = OFFHICiRER
o free neuromast (ZWif7c 7 73 H BRI, D
%, B&B-T27 7 7% %l %1 free neuromast D
R L, ‘

7 H4FDIFHEO free neuromast (2 7 75 DL X
RABIIIX biIcEh, SHtk 6 BROZKRY 7Tmm
ofFfaT, P TIREHBo free neuromast (L 7 77 5%
EHbh.

IRHOBILEIBSEL, vIMRERLSE
Fh b SEHCII ) BEERASEA TS L, IR
BeFRORETLOLHENECS TH5. & 25
Y B b AHETAFRCENRT, ZhbofffaT
11 free neuromast @ 7 7 5 DERT HHHTEN 5
B n, 1075, SESRRIA Y Fv R O -
7 ric SIS H&E L, SIEFRHCBREIM L
Wz, MBoBEFMLFEELCREBIC S D k2D,
free neuromast DOSEREEIN L FVETEBRBIRS.

£ =
EEREOFaO%FC free neuromast HFFEL,
20, Ch b neuromast ZEWERD 7 77 oMTIE
F5C L% O THER S T & o (Iwai 1967

— 309 —



BESMEE Japan. J. Ichthyol. 19 (4)
Disler, 1971). chbDHEREN S, SLDGMLIS - T
3, free neuromast (XfFADWRARDEEH LD 2 &
ﬁi’C*é’J; 5. L»i, free neuromast o 7 7 5 31%%
RHEO LT REEE L TELLMRVCEATEHERNTH
., TOXOBRETIZ 753 ZbD THBE LT
O FROHUBERE L LTRIETE R 02 L0 5 5ERTL
¥Z %, Cahn and Shaw (1965) 1zXx%&, =DX >
AT ETME 7 75 KIIE X - T X < #h 2
D, OFRNEZFEMEANG 2, PR OEEYSIRINC
LTwbEvd, M CFRICIEALILE LT neu-
romast DA DI L, BRIV 2 T FIx BT &
CEoT, ZEBOMEI—BELILLSTHD0Y
Lidsvs, 7 75 OIEGARBIC S LT, FRIAER
T HERIIEBRTWEWLA, 2 75 A% neuromast
DI BT Z B D PAS IR & F CRIER AT
&, EEMBRCHERE ke T SEEAKEL, &
WL ROTWER AN LicEn b, 777
RS LWI RS A a SEEIC X 5 TR
% L5 E R 28 (Thomopoulos, 1957; Sato, 1962;
Hama, 1965; Petraitis, 1966; Ishida and Sato, 1971).
fFfao free neuromast 7% F OEEIA SESHERIC 7L 5
MEWS HIZOWTE, BRAEEW IR Roew
DTHRO L X 5 p370nt, BB, DHEETH
3, SEANaLBEEROMIC2ED vy TR, T
bHROLEYF vy TA LR YT » TANTEIRT BFF
HEEXTINAD., FOMNLs 77 2ER LIED
Z ETHBOT (Iwai, 1967), Lic &b 7 7 F75EME
#iz free neuromast (IFAB/L L TUPB L 512D D
THA5. %< DET, neuromast DIYLHUL BRI
CHREDH, 2 T IOBBILCCERD LI THS.
BE (1955) 1wk B &, a4 DM « ERBOFROFEE
1R % 3 Il oA Blbh, SHLk 24 T
neuromast D & x, 7 7 i1xsbk 24 FHHLH
WTHIRCe D WD, 2 DYy TADFEENEH
CFOWBITsd &L, SELB D a1 DfF D free
neuromast (3 ¥ 7EBERER b foTe\ 2 EICTE B,
FarniiEr R Lictk, HOLExRD, H5u0ik
BEEN LR TEFETHDIIL, HHPBHEREMN
—ZL B ERTHLERD S, [FROBRTEHIC K
THBEEINRIEERKE I L vbh 5 (Braum?
1967; Blaxter, 1969 b; Rosenthal and Hempel, 1970).
ez, BEOEENTTHT, HENHDOHYERIIAT]
TEICRIET Y, BAEYOBE B> T hEMRTs 2
EILTIHeTHA 5 (Schwassmann, 1965), ek L,
HhEFEH T 5 free neuromast (LKA KT 5 WWERY

December 25, 1972

PSS T 54D TH b, Wk & REHTIHICLER
LDEEZBRTER, Py Tev A7 OEDFAT
IR ORE T B & AR R DO SERFEIN—F T 5 &
Z AH b, neuromast O FFHTENC LA TRE DEE
MR U HR T 5B (Cahn et al., 1968),

Disler (1971) (3 fFHER D R FZA KT O BF 73T
LEELT, MRS LOKMS X OCEEYHOIRRITE
AT REAER LT 5, Tiebb, BIOBET
(¥ neuromast (IKFIT/IE L, 3 < HREHEDEMT
FHET B, Bk E EQTHEDOEM LSS5 X
5i1zeh, RETHRATHIETIAACEH LY, K
[BCERT BT HROEEmCE R T5 L5,
FEHL, TCRIRPFFERELLA VFy EPsrmn g
1 DFED, BOBEFDOEDOIEALE BN AMETY
A IRV R ACAH L OEHBTE L, £OHANME
EEEZTIhEHBETLIOXMENRELL. 20X
S57cz L b#E % B L, freeneuromast NEJTHED
EBREAHAYELATHZ LT ETF VL LT, {LESAE
BLELCRER 2T, WERNCEATECES LT
WBHZERBETER, &K, fStEbo,Th, R
DIEENBN LSRRI ST HFROELT, 27
5% F 1t x 7o free neuromast MN.SILEEIC T TITHK
ThTWBHEER, BEARTH IR OB
BNT55 L TCRERBRYFTHL0LEbh 3,

E #

13 oW aKFHED free neuromast DOJZREDH.
B RE T - 1.

free neuromast DMREICITIHEIZ L 52T H b T,
R b 2 w2 FRT, FEMEEEIFEFMELEL B
n, WHtECES T2 T RBT S, 7 7 7R
{v=Y—-RT, PAS BHERIEERT.

7 7 5% %1 % 7- free neuromast (1A X% ¢ 7y o &
A oA VHVL o AVFVReFFT oozt e 74
7 7 ETIE, SEEROFATHRDNR 2, 7 7+
Fev s oA nT eafeFyFa e 2 EHET
X, Stk I~KRADFRTHD THLNS,

E &

FFRDHBENVHROEESEXHFAIN, 2RITHE
B E % - 1o R E AR A L HEIALE LRV
5. Ffn, ERCHBHGEEWREAPERCHELYER
T 5.

— 310 —



A EEfAaEFHAD free neuromast

51 R 3 ik

Blaxter, J.H.S. 1969a. Experimental rearing of
pilchard larvae, Sardina pilchardus. J. Mar. Biol.
Ass. U.K., 49 : 557-575, figs. 1-7, pl. 1.

Blaxter, J.H.S. 1969b. Development: Eggs and
larvae. pp. 177-252, figs. 1-15. In: W.S. Hoar
and D.J. Randall, ed. “Fish physiology, Vol. 3”.
Academic Press, New York and London.

Braum, E. 1967. The survival of fish larvae with
reference to their feeding behaviour and the food
supply. pp. 113-131, figs. 1-7. In : S. D. Gerking,
ed. “The biological basis of fresh-water fish pro-
duction”. Blackwell Sci. Publ., Oxford and Edin-
burgh.

Cahn, P.H. and E. Shaw. 1962. The first demon-
stration of lateral line cupulae in the Mugiliformes.
Copeia, 1962 : 109-114, figs. 1-3.

Cahn, P.H. and E. Shaw. 1965. A method for
studying lateral line cupulae bending in juvenile
fishes. Bull. Mar. Sci., 15 : 1060-1071, figs. 1-4.

Cahn, P. H., E. Shaw and E. H. Atz. 1968. Lateral
line histology as related to the development of
schooling in the atherinid fish, Menidia. Bull. Mar.
Sci., 18 : 660-670, figs. 1-4.

Cunningham, J.T. 1894. The life-history of the
pilchard. J. Mar. Biol. Ass. U.K., 3:148-153,
figs. 1-3.

Disler, N.N. 1971. Lateral line sense organs and
their importance in fish behavior. iii+328 pp, 57
figs. (Translated By H. Mills'and M. Yariv). Israel
Program for Scientific Translations, Jerusalem.

Hama, K. 1965. Some observations on the fine
structure of the lateral line organ of the Japanese

sea eel Lynocozymba nystromi. J. Cell Biol., 24 :
193-210, figs. 1-19.

Ishida, and M. Satd. 1971. Fine structure of the
large pit organ of the goby, Chaenogobius castaneus.
Japan. J. Ichthyol., 18 : 17-24, figs. 1-9.

Iwai, T. 1968. Structure and development of later-
al line cupulae in teleost larvae. pp. 24-44, figs.
1-9. In : P. H. Cahn, ed. “Lateral line detectors”
Indiana Univ. Press, Bloomington and London.

Petraitis, R. 1966. Fine structure of supporting
cells in the lateral-line canal-organ of Fundulus. J.
Morph., 118 : 367-378, figs. 1-8.

Rosenthal, H. and G. Hempel. 1970. Experimental
studies in feeding and food requirements of herring
larvae. pp. 344-364, figs. 1-10. In:J.H. Steele,
ed. “Marine food chains”. Oliver & Boyd, Edin-
burgh.

k. 1955 a4 OWBRRBREBORE,  REE
#E, 4:105-112, figs. 1-6.

Satd, M. 1962. Studies on the pit organs of
fishes. V. The structure and polysaccharide histo-
chemistry of the cupula of the pit organ. Annot.
Zool. Jap., 35:80-88, figs. 1-7.

Schwassmann, H.O. 1965. Functional development
of visual pathways in larval sardines and anchov-
ies. Calif. Mar. Res. Comm., CalCOFI Rep., 10 :
64-70, figs. 1-12.

Thomopoulos, A. 1957. Sur la ligne latérale des
téléostéens. 1II. La cupule et les neuromastes chez
des embryons et des larves planctoniques d’espéces
marines. Bull. Soc. Zool. France, 82 :437-442,
figs. 1-4.

(R HAERKALE) B 55y

BE)

FERE R F MK ES

— 311 —





