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Study on Effect of Net Mesh Size on Filtering Efficiency and Zooplankton Sampling Efficiency
using Quad-NORPAC Net

Nariyuki Hama"*, Yoshiyuki ABe?, Kohei Marsuno™ and Atsushi YAMaGUCHT

Abstract

To evaluate the effect of net mesh size on filtering efficiency and zooplankton collection efficiency, we developed Quad-
NORPAC net equipped four-different mesh sizes (63, 100, 150, and 335 um). Based on zooplankton samples collected by
Quad-NORPAC net at 13 stations off Fukushima during 2-12 June 2016, zooplankton settling volume and wet weight (335 pm)
measured, and size and taxonomic data were captured by imaging analysis (ZooScan). As net mesh property, mesh porosity
ranged between 22.8% (63 um) and 45.5% (150 um).  Filtering volumes of four mesh nets were highly correlated (* = 0.97-
0.99), while those of 63 pm was greatly lower than the others (i.e. that of 63 um was factored as 0.598 of 335 pm). Zooplank-
ton collection efficiency, which evaluated an abundance of 63 pm mesh as 100%, ranged for 66.8-120.1% for 100 and 150 pm,
while was extremely low (6.5-32.3%) for 335 um. Zooplankton collection efficiency varied with size and taxa. Thus, collec-
tion efficiencies of Gastropoda, Copepoda, Cladocera, and Appendicularia, the smaller-sized taxa (<500 wm in equivalent spheri-
cal diameter [ESD]), were substantially low (<10%), while those of Noctiluca scintillans, Cnidaria, and Euphausiacea, large-
sized taxa (>500 pm ESD), were relatively high (40-80%). From the viewpoint of filtering efficiency and collection efficiency,
within the four mesh sizes, 150 pm mesh net is considered to be sufficient for quantitative collection of zooplankton.

Key words : Plankton net, Mesh, Zooplankton, ZooScan, Imaging analysis
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Fig. 1. Location of sampling stations off Fukushima during 2-12

June 2016 (A). Diagram of Quad-NORPAC net
equipped with 63, 100, 150, and 335 um mesh (B).
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Fig.2.  Sketches of plankton filtering gauzes used in this study.
Scales are 100 pm.
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Table 1. Mean mesh width, mesh area, total area of cloth examined, and calculated porosity of the four plankton gauzes used in this study.
Open area ratio by using NORPAC net was also calculated at right column.

Mesh area (x10 > mm?)

Total area of cloth exammined (mm?)

1 0,
Porosity, % Open area ratio

Mean mesh area (d/cx100)

Mean Number of of the Samples

Gauze width Number Y Number meshes in . (mm?)

of Mean of s.d. Mean Kt . .

a sample (axb)? Range Median Range  Median
samples samples b)
(warpxweft)

NXX25 63 50 2.93 +0.11 10 100 (10x10) 0.008  1.28 + 0.006 0.29 £ 0.01 21.84-23.76  22.80 1.75-1.92  1.82
NXX13 100 50 9.73 + 0.11 10 100 (10x10) 0.032  2.66 + 0.026 0.97 £ 0.01 35.79-37.35  36.57 2.86-2.99 293
NXX9 150 50 22.79 + 0.44 10 36 (6%6) 0.024 1.81+0.019 0.82 +0.02 44.11-46.82  45.47 3.53-3.57  3.64
NMG52 335 50 104.94 + 0.81 10 12 (3x4) 0.024 298 +0.020 1.26 £ 0.01 41.71-42.92 4231 3.34-343 338
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Fig. 3. Comparison of filtered volume of 63, 100, and 150 um and that of 335 pm mesh net (A).
efficiency (%) and net towed depth for 63, 100, 150, and 335 pm mesh nets (B).
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Fig. 4.
each station.

Ranked parameters with net samples (towed depth, filtered volume, filtered efficiency, wet weight, and settling volume) at
The parameters are ranked with low (1-4, shade), middle (5-9, white), and high (10-13, black).
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Fig. 6. Collection efficiency of 100, 150, and 335 um mesh nets

normalized based on abundance of 63 pm mesh net
treated as 100%. Dashed line indicates 100% collection
efficiency.

L, WAy FEH100% 2R ST EDDH TN,
335 um (% 6.5-32.3% & B S KA 720
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A, RBEE BAEBIUCAAT7VHEIZOWT, BAW
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% Fig. 7127 T. WTERDH AW T b R&IEH WNoctiluca
scintillans) H el 5 HEBET, 41K 55.1-843% % 50T
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Table 2. Mean abundance of each taxon in four mesh nets (63, 100, 150, 335 pum) collected at four stations off Fukushima during 2-12 June
2016. Differences were tested by one-way ANOVA and post-hoc (Tukey) test.

3

Abundance (ind.m "> : mean + sd) one-way Turkey
Taxon
63 100 150 335 ANOVA  62-100 62-150 62-335 100-150 100-335 150-335
Amphipoda 0.0£0.0 0.0£0.0 0.0+0.0 0.8+£0.0
Appendicularia 1,042.6 +593.8 766.5 +334.5 635.0+296.1 56.0+31.2 * *
bipinnaria 0.0+0.0 0.0+0.0 0.0+0.0 0.8+0.0
Bivalvia 78.5+118.5 75.6+£54.1 36.6+27.2 1.9+33
Cladocera 498.2+250.4 491.4+2459 556.0 +222.7 59.4+36.8 *
Cnidaria 546.9+243.4 369.6 + 148.6 606.1 + 158.5 386.6+210.1
Copepoda 5,070.9+2211.6 4,163.3+1,417.4 4,128.7+1,518.0  151.4+79.0 * % * * *
Coscinodiscus 129.1+£95.5 75.7+£49.2 111.1£96.3 0.0+0.0
cypris 0.0+0.0 0.0+0.0 0.0+0.0 0.8+0.0
Decapoda 0.0£0.0 0.0+£0.0 0.0+£0.0 0.8+0.0
egg 15.8+27.3 0.0+0.0 7.3+12.6 74+6.9
Euphasiacea 180.4 +69.6 111.1+46.3 133.5+82.9 71.5+38.4
Gastropoda 315.7+119.6 352.3+207.6 330.9+199.9 144+11.6
nauplii 124.2+£100.3 67.2+61.3 100.7 + 64.0 0.0+0.0
Noctiluca scintillans ~ 9,932.5+6,928.5 10,125.7+8,485.5 11,998.1+7,601.5 4,049.2+2,859.8
pluteus 30.9+29.2 73+7.1 0.0+0.0 25+25
Polychaeta 56.5+67.1 0.0+0.0 32+6.0 1.5+29
Total 18,022.2+£8,191.0 16,605.6+9,365.7 18,647.2+7,628.8 4,805.1+3,037.5
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