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Efficiency of concentrating marine microplanktonic organisms using net
sampler to verify the efficacy of a ship's ballast water treatment system
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'South Sea Institute, Korea Institute of Ocean Science & Technology
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Abstract To provide a type approval test for Ballast Water Treatment System (BWTS) of United States Coast Guard
(USCG) Phase-1l, this study examined the concentrating efficiency of nets for > 10 ym and < 50 um sized
phytoplanktonic organisms using different mesh sized nets (5 um or 7 um), different injection methods (hand breaker
as semi-continuous assessment or pump as continuous assessment), and different filterability for the water volume.
As a result of the t-test, the net concentrated efficiency between 5 ym and 7 um mesh size was not significant (p
> 0.05). The difference in the net concentrated efficiency for filtered natural water volume was not significant (p >
0.05). On the other hand, the Chl.a concentration in the continuous water injection method was significantly (p <
0.05) higher than that of semi-continuous water injection (t-test: t: -4.058). In the natural phytoplankton community,
a total of 36 species were identified, including Bacillariophyta (17 species), Dinophyta (15 species), Euglenophyta (1
species), Dictyochophyta (2 species), and unidentified taxa (1 species). Among them, diatom Pseudo-nitzchia spp. was
remarkably dominant. In particular, the net concentrated efficiency in all assessments was underestimated to be
approximately 20-25%, which was caused by the small size Pseudo-nitzchia spp.. A width size of these genus might
have passed through the 5 ym or 7 um mesh size of the net. Therefore, net concentrated efficiency is dependent on
the size of the observed species in natural water. This issue should be considered when determining the net volume
for the type approval test of BWTS.
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Table 1. The list of net and cod-end types

Net Cod-end Cod-end
T Mesh diameter* inner- inner-
pe size(pm) length diameter length
(m) (mm) (mm)
T-1 5 03 * 0.5 30 70
T-2 5 03 *1 30 70
T-3 5 03 *1 40 70
T-4 5 03 *1 40 130
T-5 7 03 *1 30 70
T-6 7 03 *1 40 70
T-7 7 03 *1 40 130
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Fig. 2. The pictures of (a) natural water mixing in one ton
tank, (b) differenced net mesh types and code end
(c-f), and harvesting by net.
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Fig. 3. Time series variations of Chl.a concentration in
natural seawater of Jangmok Bay during the
assessment of each net.

Perez and Canteras ¢} Baek et al. [5,
3, Aot Aol NESYAE @
Aolol] webd Qe 2A W 5 glol,
2L A FFE WA FUh Al
AEol A

=

10

F

R
%%kol

o a4 de ol
o
Al
fi
K

=

ERE L}E}Ur &
nitzschia spp.2 2%t Table

IMO 2521014 > 10
7] 50082 AHFS
o] 242 3Rk 0 = 10 LAY
1}, USCG phase-112] 7]z 4= 500
& txwd) Ao s ufEe 3%

dste], 189 QA &40 A%
Zote] NS BETS 43 @

o,

N
-
of
-
{1
o 30

ri
Lo
1
= b i

to g o

>,

[o

fr w2 2 W o2 orff O oo o oo BN Ay o

oL
=

of
)
5=

o

21

X
)

"F =
olel
o7 5‘@_0}5

I

1%

O]

] A= %

a~x
o=

N
W, oo
o

1

B
1o

3 7-] ;(],E_VE_'_
A= &
A

ofy

e
re re
+

ANt B YER ¥
gaor HE2

o
s

1B 02 K
il
G
~N

AN 4o
:OIL_II
o

2o 4y
X

off
_0|L
rir
1>
ol

N
ol-ﬂ"m

of
S
X

e
I
ju o)
off
e
—().L
rlr

o X (o
o

ftl

ot —

4

22 M 2 e
o fZ X = 0 ko o o

[m
oo 1l
o
)

=2
=
o=
I
B
off
A
ol

__\11_1
i
Ach
o
>,
=~
o

e
=
a3
o
fitl

W
A

e

-
ot

AN
)
s
s 7
o

139

Table 2. The species list and minimum cell range of net
harvested sample in Jangmok Bay.

Observed species Size? D.S**
(um)
Bacillariophyta
Consinodiscus spp. -
Chaetoceros curvisetus 7-30
Chaetoceros danicus 8-20
Chaetoceros didymus 10-40
Chaetoceros lorenzianus 7-80
Chaetoceros sp. c.a.40
Dactyliosolen phuke 10-54
Guinardia flaccida 25-90
Leptocylindrus danicus 5-16
Navicular sp. ca.ls
Pseudo-nitzschia delicatissima 2.5-5 +
Pseudo-nitzschia multistriata 5.5-8 +
Pseudo-nitzschia sp. ca.8 +
Thalassionema frauenfeldii 5-9
Thalassionema nitzschioides 10-12
Thalassiosira rotula 18-24
Thalassiosira sp. c.a.20
Dinophyta
Alexandrium tamarense 25-46
Cochlodinium polykrikoides 30-40
Ceratium furca 30-50
Ceratium fusus 15-30
Dinophysis accummata 30-38
Gyrodinium spl. c.a.30
Heterocapsa triquetra 20-25
Heterocapsa sp. cal2s
Prorocentrum triestium 18-22
Prorocentrum minimum 12-15
Protoperidinium pellucidum 36-50
Protoperidinium sp. c.a.40
Scripsiella trochoidea 19-30
Scripsiella sp. c.a.30
Gonyaulax sp. 30-50
Euglenophyta
Eutreptiella gymnastica 17-38
Dictyochophyta
Dictyocha fibula 10-45
Dictyocha speculum 19-34

Other

>10 pm small flagellate
*Minimum cell width range
**Dominant species
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