IR NRS TR

MARINE GEOLOGY & QUATERNARY GEOLOGY

B UFRFNTIAE /N B B s R S AUARPAIE B AR R R

FikHE, Yook, KKK

Distribution and morphological features of the patch reefs at Xiaonanxun Reef, Zhenghe Atoll of the Nansha Islands,
South China Sea

HUANG Yuanjing, HU Xindi, and ZHANG Yongzhan

TELR I View online: htips://doi.org/10.16562/j.cnki.0256-1492.2021082201

FETT BRI A

Articles you may be interested in

JU A b B IS A A2 i e HOXT e 1 i B A il AL 9 S 7
Features of the basement—involved faults in the Beikang Basin and their implications for the tectonic evolution of the southern South

China Sea

TR TS 2 PO 20 . 2021, 41(4): 116

PP 5 JlR JPG U AR 6 39 % S R S A PR R

Characteristics and controlling factors of submarine fluid escape in Tethys tectonic domain

TRETE TS 2R DU 20 . 2021, 41(6): 27

TR 1L 8 AR R AR AR B A R

Characteristics and hydrocarbon prospects of the Permian sandstone reservoirs of the Laoshan Uplift, South Yellow Sea
TETEHL T A5 DU 20 M. 2021, 41(5): 181

IR T R PG PRt D8 JIE R R I A LU RAAIE S IR gl 3 L]

Characteristics and genetic dynamics of mud diapirs and mud volcanoes on the western slope of Okinawa Trough schematic

geographic map of studied area mud diapirs with different morphology in multi—channel seismic section

TR SR VU240 M R 2021, 41(6): 91

AP Tl A 2 )2 B A SR 2 A R

Characteristics of stratigraphic sequence and the source—reservoir—cap assemblages in the Nanweixi petroliferous basin

TRRVE TS 2 DO 20 BT 2021, 41(6): 163

A VAL AR B A I S S H - C L3835t {37 A EERFAIE B ORI 5%

Sediment grain size characteristics of the Core SH-CL.38 in the Shenhu area on the northern continental slope of the South China Sea

TR S AR VD20 MR . 2021, 41(5): 90

SHERAE AT, PR



ISSN 0256-1492 W PR 55 U4 R 424 55 3
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.42, No.3

TR B BRI . T YR RN B /) o AR At SRR R R AR R D3 [9]. 9 O 5 5 O 20 R 2022, 42(3): 25-35.
HUANG Yuanjing, HU Xindi, ZHANG Yongzhan. Distribution and morphological features of the patch reefs at Xiaonanxun Reef, Zhenghe Atoll of the Nansha
Islands, South China Sea[J]. Marine Geology & Quaternary Geology, 2022, 42(3): 25-35.

R ABFNEAFE /) B R AN R R SR AT AE R HL 4 I (R =

= 5?1’2’3, ér);J &\@1,2,3’ %73‘(5&1,2,3
LR RUR A MBS T AR R 2 22 B, A 210023
2. F RS I 5 U i O R U R B e SRR, F O 210023
3. o [ R BT T W ) Q5T L, R 210023

TEE: S BAETR L2 SRSF GBI, A —FHEZOMHBHRRER, LT HLGLTERG—RIRBLFTAXS
B S, B, ERROBERE L FIRAAANGARLATRL, G EOMHAEBRRTTARL AL E
G, DBV HLLRRPRETHFN D HERELFTHEBRATRT L, AR ik kAR %N 4 3E 4 4 Google Earth
WorldView-2 #& & #4%, s TR0 65 123 AN THAKE . S E RRALREBILA KR FEMN SR T 5 EREAN, LK
B KRAKE A 3505 m, MARFAKEA 7.89m, FHHE2.62m, LF,88 A58 (& 71.5%) oA FAIE25~35m (FKE
A 27 A (B 17.9%) & FAE 10~18m (FKEH ) o MRV AR ARG FHMEH 4 849 42 19.13 m, B KB F
PR E R TFHFHMEL A A 0154042, L3N @HBEAESEA (21.1%) 833 (5789%) , LS 2RI HHF, F I
FEABFZR A, XK EBAHBITFR A £, LM FRIARRKR, mBREFE A, R T ks A egdzs4E R ;% e R
AL TRAREHE, EHBKREFRRX (>023) , HAXZETRD (<025) ,HEABZRZEAMKX, LT M3 AEKIERTE
R Fra, SRR AZE T 2 NEE-N @M, 27 T B AT KRG L5 HKESHF a4 R,

SRR NG A AR SR AF AR KRB h s B

FE 5 2ES:P737.17 XRKARIRAD: A DOI: 10.16562/j.cnki.0256-1492.2021082201

Distribution and morphological features of the patch reefs at Xiaonanxun Reef, Zhenghe Atoll of the Nansha
Islands, South China Sea
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Abstract: Coral reef is an efficient indicator for paleoenvironment reconstruction, as it may provide abundant information on paleoclimate
changes, sea-level fluctuations and marine environmental variations. Patch reef is a kind of submerged reefs, widely distributed in isolation on
reef flat in patch shape in the atolls of the northern Nansha Islands area of the South China Sea. However, the morphological features and
formation mechanisms of these patch reefs remain unclear up to present. In this paper, Google Earth WorldView-2 images and multi-beam
bathymetric data are processed and carefully studied for the Xiaonanxun Reef, which is located in the southwestern Zhenghe Atoll. Patch reefs
are widely distributed there in secondary lagoons, tidal channels, lagoonal slopes and basin floors. Based on the data mentioned above, 123
patch reefs are recognized and measured. The maximum depth of the rim and the minimum depth of the top of the patch reefs are 35.05 m and
7.89 m, and the average height, bottom diameter and top diameter of the patch reefs are 2.62 m, 19.13 m and 8.49 m on average respectively.
Most of the patch reefs is distributed in isolation in shapes of “ pancake” and “knoll”, and only 3 groups are found combined as colony
developed in the area in the water depth of 29 ~ 35 m. The patch reefs developed in the water depth less than 18 m are predominated by the
“pancake” type, with the average height and the bottom and top diameters in 1.85 m, 21.98 m and 11.79 m, respectively. The shape index is
rather small (less than 0.23), but the relational factor between top and bottom is rather large (87% between 0.30 and 0.75). Wave dynamics are
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believed the dominant factor to the morphological features. In contrast, “knoll” type of patch reefs is mainly developed in the area under water

depth deeper than 25 m, and the average height and bottom and top diameters are 2.74 m, 17.44 m and 6.89 m respectively. The bottom diameter

and height of patch reefs are positively correlated and the correlation coefficient R is up to 0.827, which indicates the biological processes of

coral growth is the dominant factor to the morphological features. Furthermore, the long axis direction is mainly in NEE to N direction for 82%

of the bottoms of the patch reefs, being consistent with the prevailing wind wave direction and perpendicular to the reef crest, which indicate the

impacts of the wave dynamic processes as well.

Key words: submerged reef; patch reef; morphological fatures; wave dynamics; Nansha
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Fig.1 Location and topography of Xiaonanxun Reef and Zhenghe Atoll in the Nansha Islands, South China Sea

ashows the islands in South China Sea, after the Standard Maps of Ministry of Natural Resources of the People’s Republic of China:

GS(2020)4617.b shows the Zhenghe Atoll, modified from reference [22].The black box in a shows the location of b.
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Fig.3 Geomorphological classification and locations of the representative patch reefs of Xiaonanxun Reef

The black box 2 shows the location of Fig.4, the blue and green boxes show the locations of Fig.6a and 6b, the white lines inside of the green and blue boxes

show the location of profiles in Fig.6.
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Fig.4 Patch reefs in bathymetric map (a) and gradient map (b)

See black box 1, Fig.3 for location. Black lines are the outer boundaries of patch reefs, blue lines define the tops of the patch reef, purple lines define the basal

diameters of patch reefs, while the cyan line shows the top diameters of patch reefs.
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Fig.5 The distribution pattern of morphological parameters of Xiaonanxun Reef
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Table 2  Statistics of morphological parameters of patch reefs of
Xiaonanxun Reef
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See Fig.3 for locations.
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Fig.7 Rose chart of wind wave and long axis of patch reef
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