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Fig.1 Deep coral forests in the South China Sea
(a), (b) PHYPTRME I WIHIAR (2018 4F“ VI 55 -5 414 ) 5
(c) VRUEARIEF LI 1 A IHHIAK (2018 41 “ROPOS 1143 , JEI P BH
AL s a AT Lepidisis sp.; b A k5 B
Calyptrophora sp.; ¢ N F& 25
(a), (b) Deep-sea coral forests in the Xisha Islands (photo by
HOV "Shenhai Yongshi" in 2018); (¢) Coral forests on
seamounts of the deep South China Sea basin (photo by
ROV "ROPOS" in 2018, provided by Zhou Huaiyang).
a: Bamboo coral Lepidisis sp.; b: Fan coral

Calyptrophora sp.; c: Glass sponge
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Fig.2 Rapid development of the research on Atlantic

deep-water coral reefs
() A KRG IO BEH 5 (b) 2B L. pertusa;
(¢) Z RGN Madrepora oculata™
(a) The increasing trend of the amount of relevant publications'®’;

(b) L. pertusa; (c) Madrepora oculata"”’
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Fig.3 A typical deep-sea coral reef
(a) AR LT 43 =845 5 (b)~(d) V% 81 X (d) i 22 L e S 380 0 2 MR S 380 o5 s A0 R34 s b R ¢ 433l 3R /R Z L ) L. pertusa A4 (b)
FIREA (c) 5 (o) SEIMBA X R I5e 2 A T 1 DSBS R4 ; () “ BRI IX 24 e g 4 7
(a)The reef is vertically constituted by three parts; (b)~(d) The "living coral zone" (d) dominated by Lophelia pertusa and Madrepora oculata,

and the individual living L. pertusa (b)interweaved into a community(c) ; (e)"Dead framework zone" with diverse species

including living gorgonian and sponges ; (f)"Coral rubble zone" occupied by encrusting sponges!”’
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Fig.4 Periodic cycles of the deep-water coral-reef and
carbonate mud-mound"’
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Inner-circle: The cycling of deep-water coral-reef; Outer-circle: The

cycling of carbonate mud-mound during a glacial-interglacial cycle
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Fig.5 Geographic distribution of reef-building

cold-water corals™

PRI, 3¢ FEL 400 ) 2 PR 2 AN () A S8 . SR A
IR RN /N T SRR 1 NIV 20, 7 S IR ER e P )
JEETRN fiok 5 H A [R] < {02 6 a6 IR AR, J5 4
8o b THI T Y A SR |, JC e A T TR i AL
TRAK I, BB T 75 ) S 49 , {5 2 W5 35 78 A= 0
FOATA] « K 0 3 T A e e A | B
A AEHT Ry 305 i 4t Hi B 1) 35 SR ke U 5 2F TG AR SR
L PR VR T e R SR AN T B AT H B A I
BT AR RRE T 2215 2 . SO A0t 1 400
ZRp B — 2 I AR A G AT T Y
M35 b e R K I e T AR AR Y 5
—2 LT GOKA S (FR 1) .

NI B R VR S AR B A (HR A SN T
M3 an A A LT BT R Y RIS R R OK
BB 5, S T S, AR SC e O
W A 7S R 7 A kR A 1 A B L B T
I GO R B AR AR N R
BE 8 T O 2 (H R A S R L RE TR WA AL
TS A R R ) T B /B R 2L 3 000 2 A
K53 I8 TR R, B Bt (R 1)1

e~ VAN O 3 I = SN N g |
(Alcyonacea) , L Fx A ¥ i 8] H (Gorgonacea) . it
W) 4 2] REAT ASTRAL , Bb A b T £ 0 %) S R
TEVE R 75 TEOME AR DART 0977 22 SCHR LA 2 ik
S8 5 2 I 0 R B A s e PRy [) S 44, A B
fige A3 AN H o ASCTe W e 2K e %y,



1226 Ho R} 27t

EURVE S

TE TV TR 7K IUFI) Ak AN 7 DX A0 S 380 R I 38 . 5
A I BB Ah AN TR OB R Al B R
(sclerite ) ZH BGHY PN i, 15 3L b A HIL SR A) S 0)

5 H (gorgonin) I 48 , 3X J& — Fh £F 48R 19 85 1 T,
ML A SR FL 2R f DR S 1R 3 B IR R
R B

F1 R KXFR TR A

Table 1 Taxa of corals in the modern Ocean'
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Fig.6 Examples of deep-sea Alcyonacea
(a)Paragorgia arborea WIRFAR 5 I 1 5 (b) Primnoa resedaeformis
TR TR S5 30 1 5 () 20308 Corallium rubrum 1)
MR ST o)
(a) Community and polyp of Paragorgia arborea; (b) Community

and polyp of Primnoa resedaeformis; (¢) Community and polyp of

the precious coral Corallium rubrum''®!
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Fig.7 Bamboo coral
(a) FAIMEAITRO AT IE s (o) FaEE Ll L3RI 7775 kR (%)
PRBHSRAE) 5 o) A7 B i 1 376 SHERS e 5 () 7775 SR8 ik
ERAYT B, R BRI AE AR 113 TR (L d R A 50
(a) Un-branched bamboo coral in the South China Sea; (b) Branched

bamboo coral found on a deep-water sea-mount of South China Sea
(provided by Zhou Huaiyang); (c) Living polyps at the upper part of
a bamboo coral; (d) Carbonate trunks and branches of bamboo
corals, divided by dark proteinic gorgonian into bamboo-like pattern

(photos in ¢ and d from the internet)
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Fig.8 Schematic illustration of two orientation types of
deep-sea Alcyonacea in local flow conditions

(modified after reference[21])
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Fig.9 The deep-sea coral forest ecosystem in the

work of artists'""’
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The coral forest of P. arborea and others provides

habitat for brittle stars and fish
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Fig.12 Ocean Drilling Program Leg ODP 182 revealed the Pleistocene bryozoan carbonate mud-mount

in the Great Australian Bight
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(a) Living window for bryozoan carbonate mud-mount; (b) Stratigraphic distribution of bryozoan carbonate mud-mount at

Site ODP 1132 revealed by seismic profile; (¢) Major bryozoan taxa forming the carbonate mud-mount'**’
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Deep-Sea Coral Forest

Wang Pinxian
(State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract: The discovery of deep sea coral forests in the spring of 2018 filled a significant gap in the
benthos research and even in carbon cycling in the South China Sea. Previously, the researches of deep-sea
benthos were restricted to the sediment-covered soft bottom due to the technical limitations, and the rocky hard
bottom was believed to be barren of life. Using submersible technique in the mid-1990s, deep-water coral reefs
were first discovered in the Atlantic Ocean, which opened a new research direction in marine sciences. Two
groups of deep sea corals have been recognized: scleractinian hexacorals and gorgonian octocorals. The
aragonite skeleton of the former group build up deep sea coral reefs, while the latter make up deep sea coral
forests with high-Mg calcite skeleton in many gorgonian corals. All kinds of carbonate coral skeletons can record
environment changes of the deep sea and provide excellent material for high-resolution paleoceanography.
Although the development of deep sea coral reefs in the Pacific Ocean is hampered by its extremely shallow
aragonite compensation depth, deep sea coral forests are ubiquitous in the ocean. Up to now, most parts of the
Pacific have not yet explored in this respect, and deep sea corals remain outside the research scope. The present
paper is a literature review and calls for attention to the deep sea forests. It starts with the composition and
distribution of deep sea coral reefs and forests, followed by discussions on the significance of deep sea coral
forests in marine ecology and in paleoceanographic reconstructions.
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