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Validation of daily increments in the otolith microstructure of sailfin sandfish,
Arctoscopus japonicus, larvae in Erimo, the Pacific coast of Hokkaido

Keizo YOSHIMURA*!, Daisuke TSUTSUI**, Keiji MAEDA*’,
Mitsuru SAN-NOHE**, Kohsuke HAGA**

The otolith microstructure of larval sailfin sandfish, Arctoscopus japonicus, was studied at Erimo, on the Pacific coast of
Hokkaido. Compared to the populations in the Sea of Japan, this local population experiences noticiably colder water
temperature during eggs and larval stage by the influence of the Oyashio current. We attempted to find an appropriate
ageing technique for this population using artificially fertilized eggs in December 2004. We reared larvae from March to May
2005, aged 0 to 60 days and examined at 10—day intervals.

The lapilli provided apparently lower incremental counts to age under optical microscopy (mean=SD: —21.1+4.5), in spite
of a previous study had recommended as precisely representing daily increments. We hypothesize that the relatively
smaller size of lapilli to the body and very cold rearing water temperature resulted in narrower increments. In addition,
there were many invisible increments around the hatch check, resulting in considerable counting error.

In the sagittae, regular concentric rings were found and increment counts were closely correlated with age (-2.8+1.9).
Again, some increments around the hatch check were difficult to resolve, but the estimated increment deposition rate
between 30-60 days was one per day. The sagittae of larger juveniles (N=5: 30.5-35.7mm in TL) exhibited some
accessory layers around the edge. However, these increments had regular deposition and it was possible to track growth.
We conclude that in this population, the analyses of daily increments should be performed with sagittae, not lapilli.
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Fig.1 Change in water temperature of Erimo coast
form Dec. 2004 to May 2005.
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Fig.2 Growth of sandfish larvae hatched and reared in
captivity. Error bars indicate SD.
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Table 1 The results of otolith measurements.
Diameter on long axis Diameter of hatch check
Average Range Average Range

Age in days N (um) (g m) SD (pm) (1 m) SD

Lapilli
0 17 447 39-51 3.5 - - -
10 20 576 49-65 42 - - -
20 20 514 44-60 49 - - -
30 11 69.1 62-75 5.2 455 43-50 21
40 14 79.6 73-91 5.0 446 41-48 26
50 14 91.8 76-107 8.7 43.6 40-55 42
60 13 116.8 103-133 8.4 46.0 40-51 34

Saggitae
0 20 93.8 65-110 10.4 - - -
10 19 119.3 103-149 10.2 - - -
20 20 128.5 102-150 13.7 - - -
30 14 165.4 135-183 16.3 97.8 86-113 74
40 15 206.6 166—241 22.8 99.9 80-120 99
50 11 2475 179-273 29.8 95.5 74-108 11.0
60 14 323.5 290-380 26.5 96.5 81-110 8.0
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Fig.3 Otolith of larval sailfin sandfish, A:lapillus of 0-day-old, B:sagitta of 0-day-old, C,E:lapillus

of 60-day-old, ground preparation, D,F:sagitta of 60-day-old, ground preparation. Open
arrows indicate “hatch check”.Closed arrows indicate the numbered increments exterior of
hatch check. The centers of nucleus are shown as ¢, Scale bars=50um.
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Fig.4 Change in mean diameter on the long axis of lapilli Fig.5
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Table 2 The results of otolith Analysis.
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Increment count from actual
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Fig.6 Relationships between the diameter of hatch check
and the diameter of otolith, lapilli(A) and sagittae(B).
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Fig.7 Relationships between age (day) and increment
count in lapilli(A) and sagittae(B).
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Fig.8 Relationships between otolith diameter and
increment count in lapilli(A) and sagittae(B).

Table 3  Saggitae measurements of juveniles.
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Fig.9 Sagltta of juvenile sandflsh(35 7mm in TL)
Open arrows show “accessory layers’ .
Closed arrows indicate the numbered increments.
Scale bar=200um.

Total length of

Otolith diameter on

juveniles long axis Increment count
Date of Average Range Average Range
collection * N (mm) (mm) (Um) (Um) Average Range
2004.6.29 4 33.0 30.5-35.7 846 741-909 88 75-100
2005.6.22 1 34.3 886 102

* Collected with beam trawl net at 3-9m depth.
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