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Abstract: To know the status and 20 years’ variation of benthic diatom biodiversity and community structure
in intertidal sandy sediment in the Nanji Islands National Marine Nature Reserve (NINMNR) of China, we
investigated community composition and seasonal variations of marine benthic diatoms between November
2013 and August 2014 in the intertidal zone of the Huokun’ao sandy beach in the NINMNR, and compared
this to historic data obtained from intertidal sandy sediments of the Nanji Islands. A total of 120 benthic dia-
tom species belonging to 49 genera were identified. Among these, 17 species were classified as dominant
species, including Fallacia litoricola, Diploneis smithii and D. parca. The Shannon diversity index (H') val-
ues of benthic diatoms varied between 2.388 and 3.455. The peak of H" appeared in spring, and the lowest
value occurred in fall. Spatially, the highest A’ value was present in the middle tidal zone and the lowest was
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found in the high tide zone. The result of analysis of similarities (ANOSIM) showed there were significant
differences in the benthic community between the high, middle and low tidal areas, while no significant diff-
erences were observed between the four seasons. The result of BIOENV suggested that salinity was the most
important factor regulating the benthic diatom community. The present study and historic data indicate that
the community structure of benthic diatoms in the sandy sediments of Nanji Islands changed markedly over
the past few decades. Compared with data obtained from three surveys conducted between 1981 and 1993,
the number of diatom orders has decreased from 16 to 14, while the number of families has increased from
24 to 31, and the number of genera and species has significantly increased from 29 to 49 and from 55 to 120,
respectively. The increase of diatom taxa is likely due to the enhanced intensity of taxonomic study. None-
theless, the average taxonomic distinctness index (A") values decreased from 79.79 to71.41. Strikingly, large
attached diatoms recorded in the past have been replaced by small attached forms as well as epipelons. This
could be the result of intense human activities and the long-term effects of over-discharged organic matter.

0253

Key words: marine benthic diatoms; biodiversity; community structure; dominant species; Nanji Islands

ik At i 2 RE 1, S TH A 10738 F, H
A L4k 1E 12,0004 Fi(Mann & Vanormelingen, 2013),
AT LT A KIS . B IR IR
TR, FAE UM T A B Z A (Field
et al, 1990). 7E1T 5 AR IR A B, R AT Ak v 2
JE& A4 43 74 (microphytobenthos) i) 32 ZE A 4 8 BE, 78
JERAT PN A A o B AT, RE AR AR
50% I A7 71, WA N & 4 BRBK R (missing
carbon sink) ]2k iJF 2 —(Schindler, 1999; Underwood
& Kromkamp, 1999; Jean-Marc et al, 2008). IL4F, JiE
T 0 A T R PN SR AR AL ) L B RN AR, XIS
AR S OV, ATERER KCE B BB AR R
G, BRI BEAES RS S SR &I T
T RE

B A S AL T WV LR 77 DLZR 309 HL A, R
I3 3B R IRAN LTI IR AT, AR X R
R, AV itEm, UL IR FEE, HEN
COVEEF D, J& R E ME— DL DURANEE A 3 E R
X G 1 1B R g AR EORY X (3R JEA M2 AR, 2011,
AIZKER, 2011). ARARHFSE(1998a, b)X e FESI B 8 T
198119824 F11992-1993 4 1) %44~ ZE 45 LL K 1990
EHRL KETTRIE3RG. NEEESR AR A, L
TV R RS AT s 459 A, G v A Joi 89 1) T VS Ak
55, wbfE, FOCAHSCHE FURIHRIE, T4 R RS
oty i V) oA ik 8 1100 40 P 22 A5 1 AR A ol DA %
AR 204K KA TR AL, 58 R BNAIRT X
V2 FETE R R AVE B, LR AR AT AL
A

KAEZS 7T FE B A B (P AR 8, Hm (R e b
R, “FaEmARt, KR 2 G it B EA R v]

15300 mPA b, I XA VR KB o 1240 i R R FR 4R
B pTE L, BRKZ, NG, SEfM
W) 19864F 2 BUMIE B KIRTS, 19904FfR 4 [X 4
S NORMA T #oky ), (201090 R B
R RN 1K E EYSERY:- R S NG R a AB Q
705 0 5 ) 7 JE PG ek 92 1) 22 A 1 5 TR VR 45 Ak AT
W9, BIE T ML X AR ik ) 2 R G o
T FIZE TS, TR0 R B B 120 2 47 R R AT ik 5
ZAREVER AL, R BEA B B R A SRR X
(R A AUR AR AT 2 Bt i F 2 5%

1 #MR57EE

1.1 HmEE

KA M i O R B A B [ X i 3 AR OR A IX
KAB TR T () (B 1a). W Sl X (27°27.851" N,
121°04.806' E)~ Hi#][X(27°27.810' N, 121°04.840' E)
MUK X (27°27.772' N, 121°04.881" E) 3/ KA
(H1b, ). 7 F20134E11 H2H (K Z). 20144F2
H14H(%ZF). 5H14HEZ)M8H 8 H (E Z)idt 1T
FEMREE . AT RAEIN (8] ik £ 0N, K
HBAE R 279 i Ao A IR 25 J5 SR

fEFHN1E3.4 ecm A VB E RERIZES cm
FEARFE, BASRAE A3 IRE S, (4% L B [EE G
i B SRE = o FREEIA AR R VA, T-20C
TRAF I 8] L8R =
1.2 H@mRIMEREFSH

{5 F Ludox & BCTTAR P b R e AP Ak 8, 82 U4
IKBRAK J 1l 7K A 35F Fr (Ribeiro, 2010). 76 548 T
X AP PR AT 45 e AN THE, AR i TR 2300
AT LA B, 25 YRR AT A 2 300/ T 43



FAE RS R S (A SR 2 R S R S I R A AL 983

Bl FaRESIS ARG B EE R RERF L, H. M, L
mAFRERE. B KX,

Fig. 1 Sampling sites of benthic diatoms from the intertidal
zone of Huokun’ao in the Nanji Islands. H, M, and L represent
high tide zone, middle tide zone and low tide zone, respec-
tively.
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Fig. 2 Seasonal changes in environmental factors in the intertidal zone of Huokun’ao, Nanji Islands. H, M, and L represent high

tide zone, middle tide zone and low tide zone, respectively.
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Fig. 3 Diatom abundance and sediments chlorophyll a concentration in intertidal zone of Huokun’ao, Nanji Islands. H, M, and L
represent high tide zone, middle tide zone and low tide zone, respectively.
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Table 1 Dominant species of benthic diatoms in the intertidal
zone of Huokun’ao, Nanji Islands

YiFh Species L34 B
Dominant index (Y)
R MRS Fallacia litoricola 0.1942
FKXEESE Diploneis smithii 0.1780
il XEEHBE Diploneis parca 0.1585
AR TE#E Navicula phylleptosoma 0.0718
RLIEZETEBE Nitzschia spathulata 0.0550
HERBHAREE Fallacia forcipata 0.0522
WSS Navicula arenaria 0.0520
ZARWR KB Fogedia lyra 0.0509
ST FIBGEE Pinnularia rectangulata 0.0447
Tk S B Navicula cancellata 0.0397
ZMEEIREE Hippodonta linearis 0.0274
1 IR Amphora graeffeana 0.0273
SEEREAN LA T 0.0264
Hantzschia virgata var. kariana
2 AR A [ 2 T 0.0254

Diploneis litoralis var. clathrata

BTG4 35 BEME Diploneis novaeseelandiae  0.0243
FREE—M Hippodonta sp. 0.0234
WFPESENGE  Hantzschia marina 0.0223
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Fig. 4 K-dominance curve of the benthic diatom community
in the intertidal zone of Huokun’ao, Nanji Islands
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Table 2 Diversity (H”), evenness (J”) and dominance index (1-4) of benthic diatoms in the intertidal zone of Huokun’ao, Nanji
Islands. H, M, and L represent high tide zone, middle tide zone, and low tide zone, respectively.

%7 Spring HZE Summer *ZE Autumn 47 Winter

H M L H M L H M L H M L
J 0.7861 0.8761 0.7394 0.7785 0.8053 0.8284 0.6955 0.8034 0.8681 0.8644 0.8301 0.8108
H 2.817 3.445 2.629 2.648 2.525 2.991 2.388 2.648 2.722 2.968 2.902 2.702
1-4 09112 0.9549 0.8511 0.8766 0.8856 0.9304 0.839 0.8974 0.9103 0.9302 0.9199 0.9041
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Fig. 5 Clustering and Non-metric Multidimensional scaling (MDS) of benthic diatom community in the intertidal zone of Huo-
kun’ao, Nanji Islands. SP, SU, AU, and WI represent spring, summer, autumn and winter, respectively. H, M, and L represent high

tide zone, middle tide zone, and low tide zone, respectively.
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Fig. 6 95% confidence intervals of average taxonomic distinctness index (A") and variation in taxonomic distinctness index (A™"),
comparing with benthic diatoms data between this study and 1981-1993 (Zhu et al, 1998a, b). The distance between each taxon was

setto 1.
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Table 3 Changes of benthic diatom genera from the intertidal sandy sediments of Huokun’ao, Nanji Islands

J& Genus 1981-1993" 2013-2014" J& Genus 1981-1993° 2013-2014"
M7 #E Achnanthes + + HR¥EE Hippodonta +
KB Achnanthidium + VeLEWEE Luticola +
YRR Actinoptychus + kE# 8 Mastogloia

XUE#IE Amphora + + HEE#JE Melosira +
WkMBEJE Arachnoidiscus + Wiy #EJE Moreneis +
VAR Aulacodiscus + FIEEE Navicula + +
TR #EJE Bacillaria + ZFICEEJE Nitzschia +
s Bellerochea + UR#EIE Odontella +
1478 /1% )% Berkeleya + + BIE#E)E Parlibellus +
V)R Biddulphia + FiJFEE)E Petroneis + +
XGUESE  Biremis + PIGER Pinnularia +
FBEPE)R Caloneis + RIS HIE Plagiotropis +
HEH)E Carinasigma + “FI#E & Planothidium +
iR #EE Catenula + REUEJE Pleurosigma + +
FRFHEEJE Climaconeis + WEEFEJE Podosira +
YIEEIE Cocconeis + WKBEIE Proschkinia +
[ i )8 Coscinodiscus + YWIEEJE Psammodictyon +
EHEBE)E Cylindrotheca AF26EE )8 Rhabdonema +

Wi )8 Cymbella + W IKHBEJE Roperia +
WMIKEIE Dickieia + -SSR Seminavis +
XEEREEE Diploneis + + H4BEIE Skeletonema +
JHIC#R Donkina + ST Stauroneis +
WHEE Entomoneis + + YERLHEE Sticotodiscus

Mhif@se)E Fallacia + + SUGESE Striatella

MWIKEJE Fogedia + XZEFEE Surirella +
PESHEE Grammatophora + + EAT#E)E Synedra +

EE)E Gyrosigma + + VR #)J® Tabularia +
WEAEXUEBEE Halamphora + 135538 Thalassiosira +
FEMGEE Hantzschia + + HMYGEE Trachyneis + +
KR Haslea + BEAFEL)E Tryblionella +

*RMRUFEE, 1998a, by #4KHF7. * Zhu et al, 1998a, b; # This study.
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