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Effects of drifting materials on benthic macrofaunal
community in Fukiagehama Beach

Kusuto Nanjo'", Yohei Koga® Shogo Sunohara® and Yusuke Suda'

Abstract: In order to clarify the effects of drifting macrophyte wracks and other materials on benthic
macrofaunal community in sandy beaches, species richness and abundance of small benthic
macroinvertebrates and sediment conditions (median grain size, sediment moisture, penetration resistance
and temperature) were compared among the macrophyte wrack area (MA), drifting material area (DM) and
sand area (SA) in the reflective, intermediate and dissipative beach type zones in Fukiagehama Beach,
southern Kyusyu island, in May and October, 2015. A total of 4,200 individuals, comprising 12 species (7
families) were collected by quantitative sampling. Talitridae was the most dominant family in species richness
and abundance (5 species, 4,453 individuals). In May, Sinorchestia nipponensis was particularly dominant,
comprising 41.4% of the total individual number, whereas Excirolana chiltoni was most dominant in October
(35.7%). In addition, terrestrial beetles such as Staphylinidae sp. and Hydrophilidae sp. were also collected.
Mean species and individual numbers were significantly higher in MA and DM compared to SA in May,
suggesting such drifting wracks and materials may be important for Talitridae as food sources and low
temperature- and moist-microhabitats. However, such tendencies did not observed in October, when Excirolana
chiltoni was dominant. For such an infaunal species, macroalgal wrack and other materials on sediment
surfaces may not be a determinant factor affecting their distributions.
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Fig. 1. Map of the Fukiagehama Beach located on
southwestern Kyusyu, which includes reflective,
intermediate and dissipative beach types.
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Fig. 2. Reflective, intermediate and dissipative beaches in the Fukiagehama Beach.
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Fig. 3. Macrophyte wrack area, drifting material area and sand area in the Fukiagehama Beach.
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Table 1 Mean values (= SD) of environmental factors at each area in each beach type in May and October. MA,
macroalgal wrack area; DM, drifting material area; SA, sand area.

May

Reflective beach

Intermediate beach Dissipative beach

MA DM SA

MA DM SA MA DM SA

Median diameter (mm) 0.45+£0.1 0.46+0.1

0.25+0.1 0.28+0.1 0.1940.1  0.20+0.1  0.20+0.1

Sediment moisture (%) 3.35£0.9 1.05+1.1 8.08+0.5  1.65+1.3 11.5747.0 7.70+1.8 3.80+3.7
Penetration (N) 9.00+1.1 6.21+2.4 15.2043.3 17.08+10.9 18.54+7.0 17.29+£3.1 14.03+£2.3
Temperaute (°C) 0cm 23.840.9 31.6+2.3 27.141.0  35.3£1.9 24.6+£2.3 24.5+0.6 26.4+0.3
5cm 22.840.5 27.9+0.9 25.6+1.1  31.6+2.8 24.0+1.3 23.8+0.5 24.6+0.3
10 cm 22.940.3 25.3+1.9 23.840.3  26.5+2.3 22.841.0 22.6£0.5 22.3+0.5
October
Reflective beach Intermediate beach Dissipative beach
MA DM SA MA DM SA MA DM SA
Median diameter (mm) 0.5140.1 0.41+0.2 0.25+0.1  0.30+0.1  0.20+0.1 0.27+0.1  0.34+0.2  0.28+0.1

3.48+1.8 2.21+£2.1
4.46x1.5 7.96+3.58

Sediment moisture (%)
Penetration (N)

Temperaute (°C) 0cm 31.0£2.2  34.5+£0.9
5cm 27.0+3.0 31.3+0.7
10 cm 22.0+2.2  26.0+2.0

9.53+4.1 19.56+6.5 14.80+9.5
22.25+11.0 18.15£6.9 25.65+10.2
29.0+0.6
26.0+1.1
23.3+1.6

12.42+1.7 8.06+3.4 9.27+4.0
6.00£0.2 5.56+0.4 5.67+0.1

30.9+£1.8  32.0+0.4 30.9£0.8 31.3x0.5 30.6£1.3
28.0£1.4  28.1+1.0 27.6£0.5 28.8+0.9 28.0+1.2
25.1+1.0  23.8+1.0 26.0+0.4 24.8+1.3 24.1+£1.9

Table 2 Results of a three-way ANOVA and two-way ANOVA testing differences in median grain size, sand moisture,
penetration resistence and sand temperature among areas and beach types in May and October. Ref, reflective
beach; Int, intermediate beach; Dis, dissipative beach; MA, macroalgal wrack area; DM, drifting material area;

SA, sand area.

May October
df MS f P Tukey test df MS f P Tukey test
Median grain size
Bearch type 2 0.108 50.02 <0.001* Dis < Int<Ref 2 0070 7903 <0.01* Dis<Int<Ref
Area 2 0.001 0.216 0.807 2 0018 2.099 0.145
Beach type x Area 2 0.001 0.141 0.870 2 0.002 0.220 0.882
Residuals 21 0.002 21 0.009
Sediment moisture
Bearch type 2 0.854 1.058 2 6.6 22.18 <0.001* Ref<Int, Dis
Area 2 4774 5913 <0.01* SA<MA,DM 2 0260 0.878
Beach type x Area 2 0.737 0913 2 0433 1.459
Residuals 21 0.807 19.74 21 0.297
Penetration resistence
Bearch type 2 3892 7304 <0.01* Ref<Int Dis 2 17.18 28.50 <0.001* Ref, Int <Dis
Area 2 0363 0.680 0.517 2 0757 1.257
Beach type x Area 2 0219 0411 0.668 2 0236 0392
Residuals 21 0.533 21 0.603
Sand temperature
Beath type 2 0.028 60.74 0.341 1 0004 7.054 <0.01* Ref,Int<Dis
Area 2 0.033 7224 <0.05* DS,MA<SA 2 0.002 2939 0.059
Depth 2 0024 51.89 <0.001* 0Ocm<5cm<10cm 3 0092 1785 <0.001* 0cm<5cm<10cm
Beach type x Area 3 0.010 21.62 0.215 2 0.002 1.403 0.256
Beach type x Depth 4 0.001 2.288 0.961 3 0.001 0.994 0.416
Area x Depth 4 0.003 6.885 0.892 6 0.001 1.487 0.215
Beach type x Area x Depth 6 0.001 0.533 0.712 6 0.000 0.902 0.498
Residuals 21 21
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Table 3 Total number of individuals of small benthic macroinvertebrates collected at each area in each beach type in
May and October. MA, macroalgal wrack area; DM, drifting material area; SA, sand area.

May October
Family Species Refletive Intermediate Dissipative Refletive Intermediate Dissipative
MA DM SA MA DM SA MA DM SA MA DM SA MA DM SA MA DM SA
Donacidae Latona cuneata 1 2 15
Talitridae Sinorchestia nipponensis 111 68 21 1441 64 13 112 1 3 3 0
Platorchestia joi 21 61 7399 1 33 2 4
Sinorchestia sinesis 14 5
Trinorchestia trinitaris 23 1 2 3 1 24
Talitridae spp. 5 6 4 4 6 1 33 1 3
Cirolanidae Excirolana chiltoni 36 62 4 2 3 754 251 135 29 128 97
Tylidae Tylos granuliferus 2 2 4 2
Idoteidae sp. 1
Formicidae Formicidae sp. 7
Staphylinidae  Staphylinidae sp. 9 207 6 1
Hydrophilidae Hydrophilidae sp. 37 233 2

Table 4 Results of a two-way ANOVA testing differences in mean numbers of species and individuals among areas and
beach types in May and October. Ref, reflective beach; Int, intermediate beach; Dis, dissipative beach; MA,
macroalgal wrack area; DM, drifting material area; SA, sand area.

May October
df MS f p Tukey test df MS f p Tukey test
Number of species
Bearch type 2 1.165 11.18 <0.001* 2 1508 14.68 <0.001*
Area 2 2583 2479 <0.001* SA<MA, DM 2 0.045 0.440 0.649
Beachtype x Area 2 0.156 1.499  0.246 2 0237 2303 0.103
Residuals 21 0.104 21 0.103
Number of individuals
Bearch type 2 13.16 3740 <0.001* Ref<Int, Dis 2 294 3322 <0.001*
Area 2 27.63 7851 <0.001* SA<MA, DM 2 0.557 0.629 0.542
Beach type x Area 2 0.095 0.270  0.766 2 3557 4.021 <0.05*
Residuals 21 0.352 21 0.885
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Fig. 4. Mean numbers of species and individuals of small benthic macroinvertebrates at each area in each beach type in
May and October. MA, macrophyte wrack area; DM, Drifting material area; SA, sand area.
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Fig. 5. Frequency of occurrences of dominant species of small benthic macrointertebrates occurring at each area in each
beach type in May and October. MA, macrophyte wrack area; DM, Drifting material area; SA, sand area.
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