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Validation of annual rings on the lapilli of barfin flounder Verasper moseri
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The annual ring structure on the lapillar otolith of the barfin flounder (Verasper moseri) was validated, using juveniles and
adults from the Pacific coast of Hokkaido. Microscopy of the left lapilli embedded in resin, revealed thin and clear growth
lines resembling the outline of the otolith. The formation cycle of these growth lines was observed in 1-2-year-old fish,
suggesting annual formation from May to June. The age-determination accuracy based on the lapilli was compared to two
standard methods based on the sagittal otoliths using fishery-caught adults. In 2—10-year-old fish, ages estimated from
sectioned sagittae closely coincided with the number of growth lines on the lapilli. However, among > four-year-old fish, the
number of growth lines on the lapilli did not match the age estimated based on the surface of sagittae in more than half of the
assessed fish. These disagreements were probably caused by the difficulty in observing the surface of sagittae in older fish, as

reported in other species. These results indicate that the growth lines on lapilli can be used for age determination of barfin

flounder and are, comparable to the annuli on transverse-sectioned sagittae.
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Fig.1 Specimen-collection site in Hokkaido, Japan: Hamanaka
(open circle) and Ogifushi (black circle)

Table 1 Collection date and area, number of specimens,

Verasper moseri, assessed in this study

mm) |2 X Y IRE SN2~V B T REAFE9E (Table 1)
B L U018 12 7 1Akl AR F Kok (Fig. 1) Tl
HEEIZ X 0 SN2 4 RE370~618 mmD <Y F T E123
B (Table 1) #H\72o SNSOLEDOHEN (LFEA)
BLUOLEORFA (DUFRFEA) &, FEARBEME (Olympus
SZX10) DR T TR L 720 RIS N 72 B 1290% =
y ) — VT, AR TR L 72, IO
WA AT 5720 %8, T PR R AR OVERUL AR,
MTFRR D EHEPIE AR Z DN T DO RFT o 720

BMARRBH G4SN BO 2S8R
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LMD FICHEA 28, A5 4 FZ 5 AT E200CH
Ay ML — MIKBORE &, )AL L 72BIRNICEEE & L

total length range and age range of barfin flounder,

. ) Number of Total length range
Collection date Collection area . Age range
specimens (mm)
21 Apr. -26 Jul. 2016 Hamanaka 39 99 - 275 1 and 2
2-23 Dec. 2018 Ogifushi 23 370-618 2to 10

Fig.2 Dorsal view of the left lapillus of barfin flounder, mounted in thermoplastic resin (anterior surface is on the
right). A: Lapillus of a female collected from Ogifushi, total length 607 mm, five-year-old, with five growth
lines. B: Lapillus of a juvenile from Hamanaka, 231 mm, two-year-old, with a single growth line. C: Lapillus of
a male from Ogifushi, 546 mm, nine-year-old, with ten growth lines. Ages (birth date = 1 April) were estimated
using the sectioned sagittae (A,C) or by surface observation of the sagittae (B). Ax: anterior extreme. Px:

posterior extreme. Ms: marginal swelling. Nc: nucleus.

Arrows indicate the growth lines. Scale bar = 500 um.
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Fig.3 Monthly records of the number of growth lines on the

lapilli of one- (top) and two-year-old (bottom) barfin
flounder juveniles collected from Hamanaka.
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Fig.4 Left sagittal otolith of the barfin flounder individual, represented in Fig.2A. A: Transverse section with five

annual rings (dorsal surface is on the right). B: Lateral surface view submerged in 90% ethanol (ventral

surface is on the right). Arrows indicate the annual rings. Scale bars = 1 mm
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Growth line counts of lapilli
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Age by sagittae surface observations
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Fig.5 Comparison of the growth line counts on the lapilli
with age determined by the sagittae transverse sections
of the adult barfin flounder collected from Ogifushi
(top), Comparison of the “annual ring” counts from
the sagittae surface with the age (bottom). Numbers
indicate the individuals.
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