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The Influence of Light Intensity on the Vertical Distribution and
Feeding of Japanese Sand Lance Ammodytes personatus Larvae in Osaka Bay
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The vertical distribution and feeding of Japanese sand lance Ammodytes personatus larvae were
examined based on the data obtained by 5 times of MTD depth-discrete net tows in Osaka Bay dur-
ing daytime in January 1991, January and February 1992, and January 1993. Vertical distributions of
light intensity, temperature, salinity, and copepods abundance were also measured. Sand lance lar-
vae were abundant in 1-10 m depth (especially at 5 m depth), while the vertical profiles of tempera-
ture and salinity were not stratified. The value of fullness of gut of larvae (F.G.) declined with in-
creasing depth, whereas the vertical distribution of copepods was not consistent with F.G. The data
from laboratory experiments demonstrated that light intensity lower than 102 Ix is insufficient for
feeding of sand lance larvae (14 days after hatching, mean T.L.=6.8 mm) on rotifers. In the field,
light intensity lower than 102 Ix occurred at 15-20 m depth. These facts suggest that the distribution
depth of sand lance larvae during daytime is strongly related to light intensity necessary for feeding.
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Fig. 1. Location of the sampling point in Osaka Bay.
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Fig. 2. Temperature and salinity depth-profiles at % 20

the sampling point in Osaka Bay. o 6-8mm

The number of each curve represents the 40

sampling date as follows. 1, Jan. 19, 1991; 2,
Jan. 31, 1991; 3, Jan. 27, 1992; 4, Feb. 10,
1992; 5, Jan. 30, 1993.
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Fig. 3 Vertical distribution of sand lance larvae
during daytime by five size (in total length)
groups and all sizes total at the sampling point
in Osaka Bay.

Data are average densities of 3 (40 m depth)
or 5 (1, 5, 10, and 20 m depth) tows.
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Fig. 4. Comparison of food organism composi-
tions in the gut of sand lance larvae (caught in
1993) of different sizes.

CC, copepodites of copepod; NC, nauplii of
copepod; EG, crustacean eggs; CI, ciliata; OT,
others.
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Fig. 5. Change in F.G. values (mean*S.D.) of
sand lance larvae with increasing size.

UllmT108IxIZ, 15mB5 X UF20m T102IxIC %
TR L,

FERERIC I VBONRE LFROHILEAY LY
ROBFEASL L, FRLEGHEDSZDOHLELERT A
VL, BEXBL Z5icohTHEmMLA (Fig. 9,
BIZ0x 26 102X ICEL LA L EOHEMESKE
<, 6.4MHMkH»S 214 [N, 3fEHEHEMLA, &
RETOEHEET AVECEEENBRDOONS D, f&
BRR 5% THMSM LSBT0l 5, 0lx &
100 Ix OMICIZEREN KL, L1 EORBRE Y
5 LOEAEDRTLEREN R, - R, 01x & 102
XUE, d3LSiRI0K &1 Ix M EOEAEDRT
i3, PhoFELRESALNL, Thbb, Sk 14
A BOFALY AV ETHICEET 5-HIF, 1021k

Fig. 6. Vertical profile of F.G. values (mean*
S.D.) of sand lance larvae (=6 mm in total
length).

The result of Kruskal-Wallace non-paramet-
ric ANOVA (KW-value and P value) among 1,
5, 10, and 20 m depth is presented beside the
figure. Letters beside the points indicate the
results of Dunn’s multiple comparisons; points
with the same letter represent means that are
not statistically different at the P=0.05 level.
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Fig. 7. Vertical distribution of main food organ-
isms of sand lance larvae, copepod nauplii and
copepodites (mean+S.D.) during daytime at
the sampling point in Osaka Bay.
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