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SUMMARY

I. Title

The effects of tide cycle and organic matter on bioturbation of Perinereis
aibuhitensis

II. Objective and necessity
[ ] Objective

O Analysis of the effects of tide cycle and organic matter on bioturbation
of Perinereis aibuhitensis using lab scale mesocosm.

[] Necessity

O We have conducted in situ experiment on quantification of sediment
reworking and organic matter reduction by feeding activity of Perinereis
aibuhitensis. However, the important factors influencing sediment
reworking and organic matter reduction of this species was not
evaluated due to limitation of in situ experiment.

O The mesocosm study should be conducted in order to evaluate the
effects of tide cycle and organic matter on bioturbation of Perinereis
aibuhitensis.

IM. Results

[] Mesocosm design and production

O Design and production of optimal mesocosm for assessment on
bioturbation of Perinereis aibuhitensis.



[] Tide simulation system design and production

©)

Design and production of optimal tide simulation system similar to
actual tidal flat.

[] The effects of tide cycle and organic matter on bioturbation of Perinereis

©)

©)

aibuhitensis

The variation on pellet production of Perinereis aibuhitensis by organic
matter concentration

The pellet production increased as organic matter concentration
increased.

The pellet production was two fold higher in high organic matter
concentration than in low organic matter concentration toward spring
tide individual.

The pellet production was six fold higher in high organic matter
concentration than in low organic matter concentration toward neap
tide individual.

The variation on pellet production of Perinereis aibuhitensis by tide
cycle (endogenous circatidal rhythm)

The pellet production was three fold higher in spring tide individual
than in neap tide individual for high organic matter concentration.

The pellet production was not significantly different between spring tide
individual and neap tide individual for low organic matter
concentration.

The variation on organic matter concentration by selective ingestion

The carbon and nitrogen concentrations were much higher in the pellets
than in the ambient sediments and the mean grain size was much finer
in the former than in the latter in all treatments.

Since an organism cannot permanently lose more organic matter than it
absorbs, production of organically enriched pellets by this species is
indicative of selective ingestion. The deposit feeders select small



particles for consumption, since food quantity in marine sediments
increases with increasing surface-to-volume ratio. The selection of
small particles maximizes net energy and nutrient gain over time, thus
increasing fitness for the polychaete and exemplifying optimal foraging
theory.

O The variation on ingestion/egestion pattern by organic matter
concentration and tide cycle (endogenous circatidal rhythm)

-  The ingestion/egestion pattern increased as organic matter
concentration increased and it was two fold faster in high organic
matter concentration than in the low organic matter concentration.

- The ingestion/egestion pattern was two fold higher in neap tide
individual than in spring tide individual.

IV. Contributions
[ ] Application
O The results of this study can be used to assessment on bioturbation of

macroinvertebrate and organic matter cycle in marine ecology sservice as

preliminary data.
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# 321 %2 f7lE ke v U1 vk Adre 5w w5k, AbE A A
QAR A 2 HHE B A
Organic matter | Pellet production Inhabitant Sediment
Day Night Mean
. . ) . Pellet i Water
Carbon | Nitrogen time time Length | Biomass grain
. ) length . content
(%) (%) (g/ind/h | (g/ind/h | (cm) (g) size
(mm) (%)
) ) (D)
High | 0.54+0. | 0.07£0.0 | 0.001£0. | 0.002+0. | 17.6%3. 1.97+0 28.1+1.
1.6+£0.6 5.16
OM 04 1 001 001 1 37 6
Low | 0.39£0. | 0.04£0.0 | 0.001+0. | 0.001+0. | 19.7+4. 2.02+0 29.144.
1.7£0.8 5.16
OM 01 1 003 002 6 31 2
b <0.05 <0.05 0.05< 0.05< 0.05< 0.05< 0.05< 0.05<
value
- Z) ofzre] WYl A Ee EAH0R folg Aol HERA @gtoy} Be &
7IE % AT 1t vlE] ofzte] "l A o] =A e (3 3-2-1).
- H1E B FARSEE BY APl Fkske HYAT Assh g ARE 1}
e
- 23 NS A Adw B A A AAel wa) L APl A BHAF 2ol
S UEeH =2 f7lE v AT Y AAdH] HE fUlE v AT
of Hls] oF 68] =A e (19 3-2-4).
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Organic matter | Pellet production Inhabitant Sediment
Day Night Mean
) ) . . Pellet ; Water
Carbon | Nitrogen time time Length | Biomass grain
. : length . content
(%) (%) (g/ind./h | (g/ind/h | (cm) (g) size
(mm) (%)
) ) (D)
High | 0.54+0. | 0.07+0.0 | 0.005+0. | 0.006+0. | 19.7+1. 2.23%0 32.2%2.
1.8+0.4 5.16
OM 04 1 004 006 6 23 9
Low | 0.39+0. | 0.04+0.0 | 0.001+0. | 0.001+0. | 18.4%3. 1.99+0 27.7+0.
1.7+0.6 5.16

OM 01 1 001 001 0 .30 5
b <0.05 <0.05 <0.05 <0.05 0.05< 0.05< 0.05< 0.05<

value

- 7w} obzhe] Wa YA FE FAMOR fold oS A egtor} F7lol
Hl &l ofztel A A =Fo] =A ek (i 3-2-2).
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E 323 & 7B BEoMY Ad 44, AN L BT B Az
. Pellet . .
Organic matter . Inhabitant Sediment
production
Day Night Mean
) ) ) . Pellet . Water
Carbon | Nitrogen time time Length | Biomass grain
) ] length ) content
(%) (%) (g/ind./ | (g/ind./ | (cm) (g) size
(mm) (%)
h) h) (D)
Spring
i 0.54%0. | 0.07+0.0 | 0.001+£0. | 0.002+0. | 17.6%3. 1.97+0 28.1+1.
tide 1.6+0.6 5.16
) 04 1 001 001 1 37 6
ind.
Neap
) 0.54%0. | 0.07£0.0 | 0.005£0. | 0.006+0. | 19.7+1. 2.23£0 32.2+2.
tide 1.8+0.4 5.16
) 04 1 004 006 6 23 9
ind.
b 0.05< 0.05< <0.05 <0.05 0.05< 0.05< 0.05< - 0.05<
value

Pellet production (gfind./h)
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Deposit feeder species Carbon (%) | Nitrogen (%) | References

Gastropoda

Hydrobiaulvae 10.8 0.1 Newell (1965)

Hydrobia spp. 29.0 6.2 Frankse;l;f}:g( 1967) and

Bivalvia

Macomabalthica 8.0 0.3 Bubnova (1972)

Amphipoda

Hyalellaazteca 20.3 1.9 Hargrave (1970)

Polychaeta

Cirriformiatentaculata 2.1 George (1964)

Arenicola marina 0.3 0.02 Longbottom (1970)

Heteromastustiliformis 2.0 0.23 Neira and  Hopner
(1994)

Perinereis aibuhitensis 0.9 0.08 This study




©)

FBEE wE JA/ME Y w5 BA A3 4718 FE 2255 A4/
% dlde] W Zow Uedon v 7% B 4T ue) we #4712
F5 APT AA/ME Adol o 20 A WA vhebd (1Y 3-2-11)

ot R1E BRIt AL WABFO| Frse FEFEYIAAGl 4
Aee AwFE dnz auy

2771 AH 25l we A4/ Hd w3}

- WAH s e AA/ME " s 24 A Abglel s gl A/ uiE

delo] we Aom dehgow, Alele] wa) el H2/mME sEie] o 2 =
W= e (9 3-2-10).

o= AbEol ule) ol HAEEo] F7}a)
AL SwAAFE AN By,

rr

FEYEH ARGl WA A S

High OM/ High OM/ Low OM/ Low OM/
Spring tide ind. Neap tide ind. Spring tide ind. Neap tide ind.

a9 3-2-11. #§71% s=9 2HFVI(AA 25)ol uE A4 /uE Y wst



X
() () o o o o o o
iy S = = S = = = =
0
)A
w
7o) ) i gl
o 3 )
= o i = B ap
< o 2 i e ke
T S it o it P il it >
750 o} oy ™ ila
2 _ %0 \ %o A o
m U_K =0 . =0 o 7
ol X X ol R
" O X ~ G TN < =
e (- =il ok = & = ok T =
et Gl o T
—_—
= X
W of A T i mwm m% X m%
oo = H o T T
= m & o o T T T o o
N o Al e S bl gp U
m = g 0 3 o T
L2 4 ) o = Al Munﬁ = Muuﬂ ~ Ma_.
m _ X =0 X X
o T & ~ = T o T =
" BN (L oF T O = N R =
T
e as
: e T =7 i
g il e 70
2 s [ W
—_— =
] N o X 1o
M oW fo) = o =




A 2 2 FAZof 7=

g Aol

Ho
ol

1 <8 Bl Al

9]

o

=3
Bl

v
X —_—
Ge w
NE o
el (e
T X
X |
~ o
BN
oo
~ OE
=
S~
n W
=
W
oo G
o (S
ofy MH
G
~ A
—_ s
)A
Hm OE
T W
= N
S
mK w
Jjo e
X =
Mo =
o <
J
o
i
of . &
) ol OﬁU X
o ok

s
o)

B/

il

B oh
B R

ol

)

ES ]

A7}e) 7]

Ea

r7lE =8 A

A A el A €]

* %

3

3

Ea

1 %F A B Al A H

9|

&,

153

=

on
0%

¢
il
do
o

3

=
[}

O Atj ek 7t

(2019-2028\d) 9] Al &l whe}

I A BAde 7244

9]

- A2zt

7k AA

E

D

Ea

3 A B Al A H]

7V, ‘3.
T8 AR A A B 2

g

3

H

R Eat]

5

&4 B A

2. 71%Ws U& s

=
K3

7

=
e

7F Abd gt

|

i



M 5 & &0

ikl
MO
ol

Fang J, Jiang Z, Jansen HM, Fawen HU, Fang J, Liu Y, Gao Y, Du M. 2017.
Applicability of Perinereis arbuhitensis Grube for fish waste removal from fish cages
in Sanggou Bay, P.R. China. J Ocean Univ China 16(2):294 - 304

Fang J, Jiang 7, Fang J, Kang B, Gao Y, Du M. 2018. Selectivity of Perinereis
arbuhitensis (Polychaeta, Nereididae) feeding on sediment. Mar Biol Res 14(5):478 - 483
Koo BJ. 2009. Effects of macrofaunal bioturbation on dynamics of oxygen and
nutrients in tidal sediments of the west coast of Korea. Ph.D. thesis, Seoul National
University.

Koo B]J, Seo J. 2016. Sediment reworking by a polychaete, Perinereis aibuhitensis, in
the intertidal sediments of the Gomso Bay, Korea. Ocean Sci J 52(4):511 - 518.

Neira C., Hopner T. 1994. The role of Heteromastus filitormis (Capitellidae,
Polychaeta) in organic carbon cycling. Ophelia 39(1):55-73.

Seo J, Koo BJ. 2019. Spring - neap variation on sediment reworking with organic
matter contents by a polychaete, Perinereis aibuhitensis, in the intertidal sediments of
the Gomso Bay, Korea. Mar Biol 166:124.



N

A

1l

=3

2

M
P

o)

)
of
il

3. =7t#erle 71" Al

k.

s

o

-

)

78k A

oL
[}




