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Diversified utilization of food resources in two sand-associated
fishes occurring in an area exploited as a sand pit

Mikio Noda*! and Hiroshi Kakimoto™®!

An influence that artificial disturbance of sandy sea bottom, due to previous exploitation as a
sand pit, has on feeding habits of common Japanese conger Conger myriaster and five spot
flounder Pseudorhombus pentophthalmus was examined off the coast of Takehara city in
Hiroshima Prefecture. Specimens were concurrently collected from an exploited area and a
naive one by longline or gill net. In both areas the above two fishes fed mainly on brachyurian
crabs (the conger) or mysids (the flounder). However, other preys differed largely between the
areas surveyed in the percentage IRI of dietary composition of the fishes; particularly, porce-
lain crabs were detected only in specimens from the exploited area in either of two fishes.
Values of food niche breadth and dietary overlap using the Shannon diversity index (H") and
Pianka’s @ index indicated that the two fishes exhibited more diversified utilization of food re-
source in the exploited area than in the naive one.
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Fig. 1 Locations of sampling sites by longline (broken
line) or gill net (solid line) and an area (hatch-
ed) exploited as a sand pit off Takehara city in
Hiroshima Prefectrure.
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Table 1. Species, number and weight of fish caught in a naive sandy area and that exploited

as a sand pit by long line or gill net

Fishing Naive area Exploited area
method Species Total No. Total weight (@) Total No. Total weight (g)

o *Conger myriaster 55 4543 59 3770
& *Arqyrosomus argentatus 10 1960 2 390
g *Pseudorhombus penfophthalmus 1 50 1 90
+Sebastiscus marmoratus 2 465 1 170

* Pseudorhombus penfophthalmus 58 3188 48 2149
*Cynoglossus abbreviatus 14 1870 29 3521

*Raja porasa 8 3086 4 1894
*Cynoglossus robustus 2 279 10 1838

* Cynoglossus joyneri 2 186 7 603

- *Pleuronichthys comutus 2 287 0 0
g *Mustelus manazo 1 1320 2 3020
*Argyrosomus argentatus 1 182 2 323

5 *Eopsetla grigorjewi 1 96 1 93
* Repomucenus richardsonif 0 0 1 77
+Pagrus major 2 170 1 65
+Hapalogenys nifens 2 180 0 0
+nimicus japonicus 1 251 1 187
+Sebastiscus marmoratus 0 0 2 419
+Hexagrammos ofakii [ 0 1 169

*, sand-dwelling fishes; +, reef fishes.
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Fig. 2 The length and weight distribution of Conger myriaster caught by longline.
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Fig. 3 The length and weight distribution of Pseudorhombus pentophthalmus caught by gill net.
Table 2. Prey items of Conger myriaster in a naive area (58 individuals) or that
exploited (48 individuals) as a sand pit
Food item % W %N % F
Naive Exploited Naive Exploited Naive Exploited
Brachyura 40.2 23.8 717 41.7 65.8 44.1
Natantia 8.0 12,7 8.3 14.3 10.5 18.6
Anomura (Porcellanidae) - 5.9 - 16.7 - 102
Stomatopoda 27 - 33 - 5.3 -
Amphipoda (Gammaridea) - 0.2 - 24 - 34
Isopoda - 0.5 - 1.2 - 1.7
Pisces 258 15.2 10.0 2.4 18.4 34
Cephalopoda 03 e 1.7 - 286 -
Polychaeta 1.6 6.4 5.0 17.9 5.3 10.2
Sipunculida - 11.8 - 3.6 - 1.7
Amorphous materials 19.1 236 * * 395 475
Unknown 1.6 - * - 5.3 -

The entire gut contents of 106 specimens were analyzed. % W, percentage weight; % N, percentage number;
%F, frequency of occurrence; —, not consumed ; %, not countable.
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Table 3. Prey items of Pseudorhombus pentophthalmus in a naive area (55 individuals) or
that exploited (59 individuals) as a sand pit

Food item %W % N % F
Naive Exploited Naive Exploited Naive Exploited
Mysidacea 355 8.6 93.7 724 68.4 438
Natantia 205 14.8 0.9 4.8 79 18.8
Ancmura (Porcellanidae) - 18.2 - 1.1 - 6.3
Pisces 364 2.4 06 1.1 53 6.3
Ostracoda + 22 0.3 14.8 53 125
Amphipoda (Gammaridea) 0.1 0.2 08 34 7.9 6.3
Brachyura 1.2 - 0.3 - 286 -
Cephalopoda - 51.9 - 1.1 - 6.3
Polychaeta 0.5 - 0.3 - 26 -
Bivalvia + - 0.3 - 26 -
Amorphous materials 5.6 1.7 * * 34.2 6.3
Unknown 0.1 - 0.6 14 52 63

The entire gut contents of 114 specimens were analyzed.

% W, percentage weight; %N,

percentage number; % F, frequency of occurrence; —, not consumed; *, not countable;

+, less than 0.1%.
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Fig. 4 Comparison of diet composition of Conger myriaster between a naive sandy area and that ex-
ploited as a sand pit on the basis of percentage of total Index of Relative Importance (IRI) of
10 different prey categories.
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Fig. 5 Comparison of diet composition of Pseudorhombus pentopthalmus between a naive sandy area
and one exploited as a sand pit on the basis of percentage of total Index of Relative Import-
ance (IRI) of 10 different prey categories.
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Table 4. Food niche breadth calculated for a naive sandy area or that exploited as a sand
pit and dietary overlap between two areas in each species examined

Shannon diversity index (H')

Pianka's similarity index { a)

Species Naive area Exploited area Naive vs Exploited
Conger myriaster 0.44 0.95 0.98
Pseudorhombus penfophthalmus 0.21 0.88 0.99

The Shannnon diversity index and the Pianka's @ index were used to measure niche

breadth and dietary overlap, respectively.
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