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Performance of laser optical plankton counter (LOPC) for iz situ measurement
of multispecies aggregation of zooplankton
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The Laser Optical Plankton Counter (LOPC) has been used to evaluate abundance structure of micro-organ-
isms like a zooplankton speedy. The sea experiments were conducted at twelve stations near Funka Bay, Hok-
kaido to examine the performance of the LOPC for in situ measurement of multispecies aggregation of
zooplankton. The LOPC was mounted with ring net (80 cm mouth diameter) and towed vertically. Size and
volume composition data of LOPC and net samples were compared each other. The particle size composition de-
tected by the LOPC showed similar pattern with wet weight composition of copepods and amphipods in net sam-
ples. However, the ranges of equivalent spherical diameter of these species were overlapped. To measure i situ
zooplankton community by species using LOPC, the measurement properties of each particle by specie should be

identified and discriminated from LOPC data.
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Fig. 1 Schematic diagram of (a) the LOPC housed in its pressure case and sampling tunnel, (b) operating principle of the parallel
light beam emerging from a laser diode and its return path reflected onto a multi-element photodiode and (c¢) schematic diagram
of multi-element plankton and its shape indices that represents forward length (FL) and number of elements (NE) (modified
from Herman et al. 2004). 1, Laser diode line generator; 2, cylindrical lens; 3, mirror; 4, window (air-water interface); 5, emit-
ting light beam (1 x 35 mm cross-section); 6, reflecting prism; 7, returning light beam (1 x 35 mm); 8, filter; 9, 35-element pho-

todiode.
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Fig. 2 Study area and sampling location in Funka Bay,
Hokkaido.

Table 1 Net/LOPC towing condition at each station

Station Date Time (JST) Wire out (m)
Vo1 2007/4/18 10:19 40
V02 2007/4/18 11:04 15
V03 2007/4/18 11:08 40
Vo4 2007/4/18 11:56 10
V05 2007/4/18 12:42 30
V06 2007/4/18 14:51 20
Vo7 2007/4/19 6:33 20
V08 2007/4/19 14:00 30
V09 2007/4/19 7:55 40
V10 2007/4/19 11:46 20
Vi1 2007/4/19 12:52 40
Vi2 2007/4/19 9:06 40

..- LOPC

Fig. 3 The LOPC-mounted mouth of the ring net.
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Table 2 Analysis duration and filtered volume, total LOPC counts, LOPC biomass and maximum ESD detected by LOPC at each

station
Station Duration Filtered volume Calculated filtered Total LOPC Total LOPC Maximum
(sec) of LOPC (m3) volume of net (m3) count biomass (g) ESD (um)
Vo1 39 0.146 14.920 65006 55.26 16,271
V02 17 0.060 6.151 24268 38.58 10,570
Vo3 42 0.161 16.557 81242 53.55 10,476
V04 20 0.036 3.718 13372 11.40 10,645
Vo5 33 0.114 11.713 29231 12.98 6,067
V06 21 0.073 7.500 13149 5.64 5,659
Vo7 20 0.073 7.485 35916 15.85 4,837
V08 32 0.123 12.591 52800 51.05 16,588
V09 36 0.149 15.251 86280 45.86 16,815
V10 27 0.079 8.069 43670 27.99 13,286
Vi1 43 0.169 17.276 100391 41.89 11,753
Vi2 44 0.178 18.205 88851 65.58 13,740
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Fig. 4 (a) LOPC count, (b) its size composition, (¢) LOPC biomass, and (d) its size composition derived from LOPC at each sta-

tion.
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Fig. 5 Taxonomic wet weight (upper) and its composition (lower) of zooplankton collected by ring net.
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Fig. 6 Relationship between (a) medium-size LOPC biomass and wet weight of copepods collected by ring net and (b) large-size
LOPC biomass and wet weight of amphipods collected. Open circles and crosses represent stations which were dominated (cop-
epods: >50% of total, amphipods: >30% of total) and not dominated, respectively.
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Fig. 8 Relationships between (a, d) forward length (FL) and number of elements (NE), (b, e) equivalent spherical diameter
(ESD) and NE and (c, f) ESD and FL measured at station V03 (left side) and V12 (right side). The translucent circles
represent each multi-element particle, and the dashed lines represent one-to-one correspondences.
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