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Fig 1.

Fig 1.

(A) Dorsal

8
Anterior <:]

Teleost
(B}
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Sagitta canals
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Lapillus Brain

Anatomy of vestibular apparatus. (A) Otoliths within the labyrinth systems of
representative teleost and ostariophsyan (cyprinoid) fishes. (B) Dorsal view of
the vestibular apparatus as it sits in a typical teleost. Top of head is cut away.
Ast: ast eriscus, Lap: lapillus, Sag: sagitta, Lag: lagenar vestibule, Sac: saccular
vestibule, Utr: utricular vestibule. ( after Secor et al., 1992 )
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Fig 2. Daily growth increments in a sagitta otolith of Pacific tarpon, Megalops cypri-
noides, 28.3 mm TL. Scale bar = 30 & m. ( Tzeng et al., unpublished )
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Fig 3. Schematic representation of working hypothesis proposing mechanisms by which
blood calcium is translocated to otoliths across the saccular membrane. CaM:
calmodulin. ( after Mugiya & Yoshida, 1995 )
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Physiological mechanisms of
otolith formation in teleost fishes

Chin-Wei Chang’ + Wann-Nian Tzeng?

'Institute of Fisheries Science, National Taiwan University
*Department of Zoology, National Taiwan University

abstract

Fish otolith is an aragonitic crystal which is composed of calcium carbonate (CaC0;)
and non-collagenous organic matrix. It is located in the endolymphic membranous
labyrinth and functions as equilibrium and hearing. The deposition of CaCO; in otolith
is a circadian rhythm, resulting in the formation of daily growth increment, which is
used to determine the daily age of fish.

Plasma calcium is the source of otolith, It is essentially translocated to otoliths via a
transcellular route. First, Ca®" passes a ligand-gated Ca®" channel of the basolateral cell
membrane, binds with calmodulin in the cell and then moves out via the distal cell
membrane to deposite on otolith by two different pathways controlled by a Ca®
ATPase pump and a Na'-Ca*" exchanger. The former is activated by a calcium-
calmodulin complex and the latter maintained by Na*-K* ATPase.

Key words: otolith, daily growth increment, Ca®' translocation, Ca®* channel,

calmodulin, Ca®" ATPase pump, Na™-Ca®’ exchanger
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