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Abstract ; Oyster reef is an important marine habitat that provides a variety of ecosystem services, including water filtration,

nitrogen removal, carbon sink, habitat provision and erosion control. In the past decades, most of natural oyster reefs in the
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Chinese coasts were lost due to overfishing, pollution, sedimentation and habitat destruction. To date, little information was
available on spatial distribution and ecological status of natural oyster reefs in China. This study investigated the spatial
distribution, ecological environment, oysters and reef-associated resident benthic macroinvertebrate communities at the
natural oyster reefs on the coast of Caofeidian-Leting, Tangshan, Hebei Province, and furthermore assessed the ecosystem
service values of the natural oyster reefs on the coast. The natural oyster reefs, including three major distribution zones,
namely Shouhe River (SR), Shouhe River estuary (SRE) and Laoyujian (LYJ) , occupied the total area of about 15 km®.
To our knowledge it was recognized as the largest natural live oyster reefs in China. Ninety-two of 96 oyster specimens
collected from the natural reefs were identified as pacific oyster Crassostrea gigas, 3 specimens for Nanostrea fluctigera and
1 specimen for unknown Crassostrea sp based on 16S rDNA gene sequence analysis. The mean live oyster densities ranged
from 104 to 3912 ind./m” at the natural oyster reefs. The mean oyster metrics were ranked as follows (P<0.05) : SRE>SR>
LY] for oyster densities, SR>SRE>LY] for oyster biomass and SR>SRE=LY] for oyster size (shell height). A total of 49
resident benthic macroinvertebrate species, belonging to 16 mollusks, 16 arthoropoda, 8 annelids, 5 echinodermata, 2
coelenterata, 1 sipuncula and 1 chordata, were recorded at the natural oyster reefs. The mean total densities of resident
benthic macroinvertebrate communities varied between 28 and 552 ind./m’ at the natural oyster reefs, with ranking as
follows: SRE>SR>LY] (P<0.05). The total densities and biomass of resident macroinvertebrate communities had
significantly positive correlations with the oyster densities at the natural oyster reefs. The economic value of the full suite of
ecosystem services derived from the natural oyster reefs was recently estimated to be as high as RMB 6.90x10°RMB/a. The
discovery of the natural live oyster reefs contributed significantly to valuable information on the spatial distribution and
ecological status of temperate coastal habitats in China. It was suggested that a national marine ranching demonstration zone

should be built on the coast through the conservation and restoration of oyster reefs and seagrass beds.
Key Words: Crassostrea gigas; Nanostrea fluctigera; Bohai bay; Caofeidian zone; marine ranching
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Fig.1 The study site and spatial distribution of the natural oyster reefs on the Caofeidian—Leting coast
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Table 1 Comparisons on environmental factors among three oyster reef zones

~ W O SRE ) WA (SR) P (LY])

845 Factors — — —
5l Range -3 Mean 7 il Range -3 Mean 5l Range -3 Mean

7K Water temperature/C 4.1—10.9 8.4 9.8—10.2 10.1 6.5—6.8 6.7
ERBE Salinity 30.8—33.1 32.0 31.0—32.8 32.4 34.0—34.2 34.1
BIEY TSS/ (mg/L) 12.2—40.0 28.4 34.1—43.7 39.0 17.9—22.3 19.3
M4 % Chla/ (mg/m?) 2.33—3.45 2.80 3.20—3.41 3.33 0.84—1.13 1.03
TR
UL 0.86—23.94 6.17 0.33—0.90 0.62 0.10—0.47 0.28

Phytoplakton/ ( x 10*/~4iJfi/L)
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Fig.2 Amplified products of mitochondrial 16S rDNA gene of partial oyster specimens
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Fig.4 Comparisons on oyster densities and biomass among three oyster reef zones
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Fig.5 Comparisons on oyster SH-frequency distributions among three oyster reef zones
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Table 2 Species list of resident benthic macroinvertebrate associated with the natural oyster reefs

HH¥f Taxa YRl Species J5H Taxa YIF Species
Biksh FEFETEUAAT Ruditapes philippinarum WL Arthropoda AR ITHURAEE Paractaea orientalis
Mollusks WYEEWS Hiatella sp. J78 Grapsidae
1 [RTFI I Notoacmea schrenckii KWL IE Porcellana pulchra
XU Barbatia bistrigata H 7R3 Charybdis japonica
IMSE NS Musculus senhousia YENTITEE Hemigrapsus penicillatus
HifLEA DL Chlamys farreri 5 KAUE Macromedaeus distinguendus
FRABELEE Poromya sinica I T8 Nanosesarma minutum
A5 IR /INSEVR Mirella burchardi KIGUL I Hemigrapsus longitarsis
PGB Monodonta labio HIRKHIF Palaemon gravieri
A% A2 Mitrella bella WEABLUT Alpheus distinguendus
BKETIB Rapana venosa F1RY Oratosquilla oratoria
FCIRIBIZ Umbonium thomasi LK T Idotea sp.
/N Elachisina sp. IR Gammaridae
F5 ML Nassarius festivus H A KEH Grandidierella japonica
e KR Thais clavigera 17K B\ Sphaeroma sp.
WIEEREHT A1 % Lepidozona coreanica RBER Balanus uliginosus
BN EILY)] LV FBIVD 4% Perinereis nuntia Rz B 1R Acaudina molpadioides
Annelids BB Harmothoe imbricata Echinodermata Z I SLTE Asterias amurensis
RHBE I Potamilla acuminata A RIMEIE Ophiura kinbergi
I B Hydroides ezoensis WERFTBH % /& Amphiura vadicola
BEH L Lanice conchilega L AEAH Hemicentrotus pulcherrimus
B 528 . Potanmilla reniformis JEE 1% 54 ME2E Pennatula phosphorea
KIYPE Lumbrineris sp. Coelenterata MAEIESE Anthopleura sp.
K WU Glycera chirori SN Sipuncula  HEFERL I Phascolosoma sp.
ﬁiﬁii@ WA Styela clava
F3 HURRERMEEN YR EERZ BNEXRE(P)
Table 3 Correlation coefficient (P) between the oyster metrics and the benthic community metrics
sb i e i et
Factors Oyster density Oyster biomass Benthic macroinvertebrate

density

FEWFA= Yy Oyster biomass

0.204 (0.526)

AR B) %%
TR B ¥ 4= M)t Benthic macroinvertebrate biomass

0.918 (<0.001)
0.864 (<0.001)

0.178 (0.600)
0.042 (0.903)
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0.920 (<0.001)
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Fig.6 Comparisons on total densities and biomass of benthic macroinvertebrates among three oyster reef zones
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