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Fig. 1 Changes in density and decomposition rate of
the two types of seaweed during

the detritus decomposition process
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F 1 FARIRIERE G TP FHE
Tab.1 Sedimentation characteristics of G. livida
i ] sl T AY/mm’ AWk /g TURETE E/(m/s) FEAHL
time type of debris area biomass settling speed number of samples
AT KIS large debris 2 135.395+£300.465  0.953 00+£0.152 30 0.023+0.006° 34
fresh alga samples
R F middle debris 0.373+0.219 0.000 19£0.000 10 0.015+0.008" 30
ANEUREFT small debris 0.087+0.037 0.000 04:£0.000 02 0.005+0.003* 30
ELPN KAREF  large debris 1533.448+183.655  0.680 00£0.079 10 0.02120.003* 36
h day hRIBE S middle debris 0.372+0.222 0.000 18:0.000 11 0.014+0.008" 30
ANEUREFT small debris 0.087+0.038 0.000 04:£0.000 02 0.005+0.003* 30
EAIPN KAREF  large debris 1072.083£163.384  0.485 2020.068 10 0.021+0.004° 36
Hth day FFAYEE ST middle debris 0.368+0.215 0.000 16=0.000 01 0.011£0.005" 30
ANEUREFT small debris 0.0820.040 0.000 04:£0.000 02 0.004::0.003° 30
EAISN KARES  large debris 600.106+:83.820 0.175 60:£0.034 40 0.019+0.004° 36
foth day RIS middle debris 0.4040.201 0.000 16+0.000 01 0.010+0.004° 30
ANEUREFT small debris 0.090::0.040 0.000 04:£0.000 02 0.004::0.003° 30
23K KARES  large debris 370.083::46.062 0.117 90£0.019 00 0.017+0.003* 36
2y RIS middle debris 0.383+0.241 0.000 17:£0.000 11 0.010+0.004° 30
ANEUREFT small debris 0.087::0.040 0.000 04:£0.000 02 0.004::0.003° 30
30K KARES large debris 324.08345.360 0.150 70£0.017 70 0.016:0.003° 36
0 day RIS middle debris 0.383+0.226 0.000 16+0.000 01 0.009+0.004° 30
/NELREF small debris 0.086=0.038 0.000 0420.000 02 0.003+0.002" 30
37K KARES  large debris 308.065+295.293  0.126 00£0.104 30 0.016:0.003° 34
i day R F middle debris 0.362:0.230 0.000 15+0.000 01 0.008+0.004° 30
/NELREF small debris 0.092+0.040 0.000 0420.000 02 0.00440.002° 30

Ve ANJE TR IR A — 3 R AN R e g S 20 ) 22 SR X 35 (P<0.05),

Notes: different letters indicate significant differences between different types of detritus during the same decomposition periods (P<0.05), the same below.
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*2 FLATEREREITMEFHE
Tab.2 Settlement characteristics of U. detrital
i A] st [HAYmm’® AW /g VIR ZE /(m/s) FEAH
time type of detritus area biomass settling speed number of samples

AT KBS large debris 1825.729+373.951  0.283 70+£0.055 80 0.014+0.005" 39

fresh alga samples N
R A middle debris 0.38940.0213 0.000 07+0.000 03 0.006+0.004" 30
/NEIREF small debris 0.089:0.042 0.000 01::0.000 00 0.003+0.001° 30

SR KEIFEF large debris 758.763+227.650 0.124 00£0.037 30 0.014:0.005° 36

o day TR H middle debris 0.373+0.221 0.000 06::0.000 04 0.006:0.003* 30
/NIRRT small debris 0.088+0.043 0.000 01:£0.000 01 0.003+0.001° 30

ESIPN KIIWER  large debris 618.307+120.545 0.100 10+0.020 70 0.0130.003" 36

i day R middle debris 0.369+0.208 0.000 05+0.000 03 0.005+0.003° 30
/NEIREF small debris 0.092:£0.041 0.000 01::0.000 01 0.003+0.001° 30

16K KBWEF  large debris 654.671138.920 0.082 80+0.018 20 0.013+0.003" 36

1ot day T RIREH middle debris 0.361+0.202 0.000 05::0.000 03 0.005+0.003* 30
/NELfER small debris 0.0900.041 0.000 010.000 01 0.002+0.001° 30

23R KIIWER  large debris 675.108+162.085 0.080 10+0.020 00 0.012:£0.004" 36

23h day R A middle debris 0.397+0.235 0.000 05+0.000 03 0.005+0.003" 30
/NEIREF small debris 0.090::0.040 0.000 01::0.000 01 0.002+0.001° 30

H30K KBIRER  large debris 774.424+255.230 0.093 10:£0.029 90 0.011+0.003" 36

30t day T RIREH middle debris 0. 388+0.233 0.000 04::0.000 03 0.005+0.003* 30
/NIRRT small debris 0.092:0.040 0.000 0120.000 01 0 (BF) 30

HITR KIIWER  large debris 541.115+176.796 0.084 20+0.018 90 0.012:£0.004" 34

31th day R A middle debris 0.374+0.232 0.000 04+0.000 02 0.005£0.002° 30
/NEURE S small debris 0.0950.040 0.000 01=0.000 00 0 (BiF) 30
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Fig. 2 Content and changes of components in the decomposition process of two types of seaweed detritus
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Fig. 3 Weight percentages of cellulose (a) and lignin (b)
during the decomposition of two types of

seaweed detritus
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Decomposition and sedimentation of two species of macro algae detritus at
the Gouqi Island seaweed beds

*

XIA Yanfang '*,  ZHANG Shouyu ", WANG Kai ?, XU Peng'?, LINa'?, LI Xunmeng "

(1. School of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. Engineering Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The amount and species diversity of fish and other biological resources in island and reef waters are sig-
nificantly higher than those in the surrounding waters, which is closely related to seaweed beds. As a typical off-
shore aquatic plant near islands and reefs, more than 90% of its energy enters the food chain in the form of detritus,
providing an extremely important energy basis for the conservation and production of biological resources in
island and reef waters. In order to explore the decomposition process of macroalgae, the composition and sedi-
mentation characteristics of algal debris, and explore the contribution of macroalgae detritus to the potential scale
of ecological functions of the seaweed beds, detritus of Ulva pertusa and Grateloupia livida from the seaweed beds
of Gougqi Island was collected by on-site bag hanging and laboratory hydrostatic sedimentation process, and then
analyzed in its composition, particle size and chemical characteristics. Results of the present study showed that the
detritus density of U. pertusa and G. livida decreased gradually during the decomposition process, and there were
no significant differences among different decomposition stages (P>0.05). The content of organic C and organic N
in the detritus of G. /ivida had no significant effect on the change in density (P>0.05), while the content of organic
C in the detritus of U. pertusa had no significant effect on its density (P>0.05), whereas the content of organic N
had a significant effect on this index (P<0.05). U. pertusa fragmental "°C and §"N had a significant effect on its
density (P<0.05), and the density of G. livida detritus was only affected by §"”C (P<0.05). In the decomposition
process, the lignin and cellulose contents of the fragments of the two seaweeds showed a downward trend, and the
contents of the two components of the fragments of U. pertusa were higher than those of C. ligulate. The density
of both algal detritus was significantly affected by lignin content (P<0.05), while the cellulose content had no sig-
nificant effect on their density (P>0.05). Particle size is one of the critical factors for the settling speed of the two
species of seaweed detritus. The settling speeds of large detritus (>0.830 mm), medium detritus (0.380-0.830 mm)
and small detritus (0.180-0.380 mm) of G. livida were 0.016-0.023, 0.008-0.015 and 0.004-0.005 m/s, respectively,
and those of U. pertusa were 0.011-0.014, 0.005-0.006 and 0-0.003 m/s, respectively. This study provides useful
scientific evidence for studies on the detritus of macroalgae as well as for studies on the ecological radiation range
of seaweed beds.

Key words: Grateloupia livida; Ulva pertusa; detritus; sedimentation characteristics; particle size; density; Gouqi
Island
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