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BAO CAO TOM TAT

DANH SACH NHUNG NGUOI THUC HIEN

BAN CHU NILITM

1y PGS.TS. Pham Huy Tién Chu nhiém
2y TS, Nguvén Van Bich Phd chi nhiém - Thu ky dé 1ai
3) PGS TS Nguyén Ngoe Pha chii nhiém
NHUNG NGUOH THAM GLA CHINH
Iy NCS. Nguyén Tign Hai 6) KS. Pham Qudc Hiép
2} KS. Nguyén Huy Phac 7} KS. Pham Viét Nga
3) TS Tran Van Hoang 8) CN. Nguyén Trung Thanh
4y KS. Nguyen Van Nhan 9} KS. Nguyén Ba Minh

5} TS. Trinh The Hicu
BO CUC (Bio cio tong két)

Tomn tat
Muc huc
Lot Mo dau
Churong T - Hinh thai hoe Ran sun ho
LA HINH DANG RAN SAN HO TREN MAT PHANG NGANG - BiNH DIEN
1-B.  HINM DANG RAN SAN HO TREN MAT PHANG BUNG - THIET DIEN
Chuong I1 - Cice di tao ran san ho
LA, BAC BIEM CAU TAO - KIEN TRUG
[-A-t Pac didm vé ciu e (ciu o)
[-A-2 Pic Jdidm vé kidn tnic
H-B.  THANH PHAN KHOANG VAT TAO DA
[I-B-1  Khodng vit cachonat
11-B-2  Mdnh vun khodng vat
II-B-3  Manh vun dd
[I-B-4 Ximang
I-C. THANH PHAN SINH VAT TAD RAN
[[-C-1 Ngudn goc ran san hd {ngudn gde sinh vat).
Piém lai nhitng khai niém vé ran san ho
[I-C-2 Vat liéu san ho - thanh phdn sinh vat quan trong cta ran
H-C-3 Nhidng nét chuny vé san ho tao ran
[-C-4  Vai trod ca san ho trong hinh thanh va phat tién ran san ho
0. MO TA CAC NHOM DA CHINH
[I-3-1 P4 khung san ho
H-13-2 24 vun san ho
B, NGUGN GOC VA BIiEU KIEN HINH THANH CAC DA TAO RAN
NG, NHUNG BIEN DOI CUA CAC DA TAG RAN
[I-G-1  Nhimg thay d6i cla cde phin tr o déi
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H-(:-2 Nhimg thay déi cta g mang - val ticu dong vai trd dink, gan k&t dd

[[-G-3  Nhitng bién déi cha dd tao ran
[I-G-4 Nhan dinh v€ bién dai cha di tao ran
d-H. PHAN LOAI CAC DA TAO RAN




[I-11-1  Phan loat da theo ngudn gde-xuidt xit var liéu tao di
U-H-2  Phin loai dd theo co ché hinh thanh
[T-H-3  Phin loai dd theo nuie do hda dd
[I-H-4  Phin leai theo thinh phin vat chdt - khodng vat
K. SUPHAN BO CAC DA TAC RAN
II-K-1  Vitri phan bd v thé - dang phan bo
[I-K-2 Mo hinh phan b cdc DTR trén dién tich (theo khong gian)
1I-K-3 M6 hinh phan b cdc d4 tao ran trong mat cit (theo thdi gian)
1L TINH ON BINH VA BEN VING cUA RAN SAN HO DO BA TAC RAN
[I-L-1 Mot s& dac tinh co bdn clia cde dd tao ran
H-L-2  Tidm tang mat én dinh cla ran (tir géc do cdc dd tao ran)
Chuong IIT - ciu tric ran san ho
A, DAICUGNG VE CAU TRUC RAN SAN HO
ii-B.  CAU TRUC RAN SAN HO O TRUSNG SA
[II-B-1  Binh dé ran
[II-B-2  Pac diém phan bd cde dd tao ran
I1-B-3  Dac diém song cha quin thé san ho
[M-B-4  Qud trinh tich w vit lidu va hoa di
[[[-B-5  Pac diém sudn ran
[1I-B-6  Dau tich hoat déng nai lia
[I-B-7 K&t qua khio sdt Pia Vat Ly
[II-B-8  Mat ranh gidi dia tang
1-C. PHAN LOA! CAC RAN SAN HO
O-C-1  Phan loat theo nén mong ran (101 ran)
[TI-C-2  Phan loai theo binh dé ran (16i ran)
[11-C-3  Phan loai ¢dc ran san ho theo quan hé vai Khoi - tha nidi
[I1-C-4  Phan toai theo muc nudc bién
II-C-3 Phan loai theo xu thé phat trién
H-D.  TINH BN BINH & BEN VUNG RAN SAN HO DO CAU TRUC RAN
Chuong IV - Tién héa ran san ho
WA, CG CHE HINH THANH
[V-A-1 Thanrh phin vat chil tao ran
IV-A-2  Quan thé san ho
[V-A-3  Cdu tridc ran
IV-B.  TIEN HOA RAN SAN HO
IV-B-1  Téng quan cac cong trinh nghién ctu
[V-B-2  Phan tich ngudn tai licu thuc &
[V-B-3. Nhan dinh
Chuong V- Ran Ba Tay
V-A. HINH THAL HOC
V-A-1  Hinh ding ran P4 Tay & mat phang ngang - binh dién
V-A-2  Hinh déng ran P4 Tdy & miat phang dimg - thiét dién
V8. CAUTRUC
V-B-1  Cu tric bén ngoii
V-B-2  Ma hinh ¢du tic ran D3 Tay
V-C.  CAC BA TAC RAN DA TAY
V-C-1  Nhimg dac diém vé kién tric
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V-C-2 Nhimg dic di€m vé cdu tric
V-C-3 Thanh phdn vat chit
V-C-4 Phin loat did
V-C-3 Su phin bd cdc dd san ho
V-D.  HIEN TRANG PHAT TRIEN
Chuong VI- Co s¢ md luong vio cic ran san ho
VI-A. KHA NANG MO LUGNG CUA CAC RAN SAN HO
VI-A-| Pac didm cdu (i
VI-A-2 $3dc tinh dd 1o ran
VI-A-3 Bic digm dia hinh - dia mao
VI-A-4 Pac trumg dong lue bién
VI1-A-3 Phan dinh ¢de tan thich hop cho ma fudng
VI-A-6 Ran ¢6 trign vong mo ludng
VLB, DAC BIEM DONG LUC BIEN KHU VUC BA TAY
VI-B-1 Pic didm dong lue bién khu vue bicn Dd Tay
VI-B-2 bic diém déug fue bién trén suom hién ran D4 Tay
Vi-C. CO SO KHOA HOT MO LUONG VAO RAN DA TAY
VI-C-1 Céde lach & ran Da Tay
VI-C-2  Kaén thiét ludng vio ran Da Tiy
VI-C-3.  Kién thigt lach v tao ludng vio ran

Két luan
A DA CHAT CAC RAN SAN HO & QUAN DA TRUJNG SA
8. CO 50 KHOA HOC DIA CHAT

.61 cam on

Tai liéu tham khao

M3 BAU

Quin ddo Truong Sa (A mot quin ddo cd nhidu ddo nhat (rén 200 ddo va bai Jd ngam) & bién
Viét Nam. Ching phan b6 trén ving bién Dong Nam trén mot dién rong khodng 170.000km? (vi do
TN -12°N, kinh do FLOPE -118°E) trai dai tir Tay sang Dong gin 323 hai 1y (390km), i Bic xudng
Nam khodng 274 hai ly (495km). Dao gan dat lié€a nhdt [a ddo Trudng Sa Lon, cich Cam Ranh 248 hdi
ly. Hiau hét cde ddo ndi v bai dd ngdm Truong Sa déu ndm & ddi nude sau teén dudi 2000m. Day thuc
su 1a ving tiém nang I6n cho phdt trién kinh 1€ - x3 hoi. D€ khai thdc, st dung hiéu qua, hop Iy tiém
ning ving quin ddo Trudmg Sa phuc vu cho phat irién kink t€ - x3 hoi va dic bict cho an ninh - quéc
phing, cin hiéu higt vé didu kién dia chat, ngudn gdc xudt xi7, cdu tric, co ché hinh thanh vi lich sir
tién hda cdc déo ~ bii ngdm (ran san ho), tinh 6n dinh, xu the dn tai, phit trién va phd hiy cta ching,
cing nhir kha nang mo ludng vio ran san ho.

Nham gép phédn gidi quyét nhitng van d¢ néu trén, d¢ tai cdp Nha nude:"Xde dinh dia chat, dia
mao, xdy dung phuong dn mo luéng vao mol s ddo san ho" J3 duge hinh thinh va trién khai thuc
hién vdi muc tieu bude ddu 1am sdng 1o co ché hinh thanh, phdt trién, tinh dn dinh cla cdc bdi ngdm,
ddo ndi - ran san hé vi xdy dung co s& khoa hoc dia chdt cho viee mé@ ludng vio ran san ho. Pay 1a dé
tai ldn dau tién t@p trung di sdu tim hi€u ban chdt “dao san ho™ vA “bii dd ngdm” [goi theo thuc dia] va
guan hé cta ching véi “ran san ho"{goi theo khoa hoc]. Xuat si-npudn gde, cde dd hinh thanh nén
“ddo san h6” va “bii dd ngdm” hay “ran san ho”, co ch€ hinh thanh va su tién hoa cla ching, cfu tric
ben tronp vi bén ngoil cha “ran san ho”, phan Joai cde “ran san ho”, nén dia chil va mife do vimg trdi
¢l ran san ho®. nhimyg tai bién dia chat ¢6 thé ¢6 d6i vdi “ran san ho”, v.v.

£é i clng di bude diu [am sdng to mot 56 vin Jé duge nhidu nha khoa hoc va quin 1y quan
tim, licn quan dén “ran san ho” va dén kha nang mdé ludng vio “ran san ho™
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Kint phi thuc hien : Téng kinh phi da ducce phe duyét © 2,130 Tr. VNP, Kinh phi di nhan dé
thye hien @ 17350 Tr. VND tir nguon Ngan sach SNKH. Con 400 Tr. VIND chua dugce cdp, trong dé cd
Khoan kinh phi cho coényg tic 1wdng & ( keém theo bin gidi trinh Kinh phi dd thanh quyél todn). Pé
Wi Xde dinh dia chdt, die mao, xdy dung phiuong dn med luong vao ol so ddo san hé” da duoc thue
hign tong 5 ndam trong 46 3 nam ddu (1998 - 2000} vt mue téu bude diu 1am sdng 10 ¢ ché i
thanh, phdt trién, tinh 6n dinh cia cic bii ngam. ddo ndi - ran san ho v 2 nam tiep theo (2001-2002)
xdy dung co sd khea hoe dia chit vi [ua chon ran thich hop cho vige md ludng vio ran san ho. Nhimg
nhiém vu chinh ctia dé tai duge mén khai theo cic hudng chinh sau: Khido sit thue dia, Phan tich mdu
ddt Ja,tdng hop 1ai ligu-so licu v Xay dung cdc chuyén dé khoa hoe gidi quyét nhitng van dé dia chat
dat ra. Trong qua wrinh thue hién de @i o su tham gia cta nhiéu nhi dia chat thude Phan vién Hai
duong hoc tai Ha Noi, Viéen Hit duong hoe Nha Trang, Phan vién Hai duong hoc tai Fai Phong, Dai
fhoc Quoe gia HA Noi, Dai hoe Mo - Pia chat, Cong tic phan tich mdu duge tién hanh tai cde phong thi
nghiém thude Phan vién i deoug hoc tai Ha Noi, Dai hoe Khoa hoce Ty ohign, Dai e Mé - Dja
chat, Vién Bia chat va Khwedog sin, Vién Héa hoc, Vién Khoa hoo Vit lidu.

Cong tiac nghién ciu R8T ¢t yéu chi tip trung vao nén san ho & ving bién Viél Nam va mdi
chi ducre bat dau vio ahilmg nam Y0, tropg <3 06 phii k¢ dén: - "Moi so kél yud nghién ciu vé tinh
ndng co hoc cua nén san ho" (DE i cdp NN 48B3-02-04, 1990, L "Bido cdo két gud khdo sar DCCT
viiny hai ngdne T Chink”, do doan DCCT Bién Vién Dong CHLB Nea thuc hicn 3/1994). & - "Dig
chat cong trinh va edc tinh chat co ly san hé ving qudn dao Tricong Sa” thuoe d€ @i cdp Nha auwge NN
KT 03-13. Do Hou vién K§ thuat quan su thue hiéw, 1995, 36 - "Bdnh gid cde 16 licu vé DCCT phuc vu
thiér ké cde céng trinft DK va ki viee Triomy Sa”', Cong 1y Tu vin thiet k€ Dia chat cong trinh, 1997,
F - e v NUKIL "Téng kél danh gid cde cong trink di xdy dung & ving DK-I v quin ddo Trutme Sa
(1996 - 1997) do GS. Pham Khice Hing chi nhiem, Vién Xay dung Cong trinh Bién - DHXD chi i, &
- B¢ tu cap Ny nude "Nyhien ci dong hee b bién va cae cong trinh ddo, dé xudt cdc gidi phap khoa
hoc kY thugt cho vide phong chong xoi lo ba dao mor so dao thude quan ddo Trong Sa” 1993-1997 do
PGSTSKE Nguven Van Cu chi nhiem, vién Pia 1y TTKHTN&CNQG cha . Pé 1ai nay di sau
nghien ciu dong lue bién v di dé xudt nhitng gidi phip khoa hoe phuc vu cong tic bio vé dao. 7 - D@
tai cdp Nha nude "Cdc dde trung Pia v v va vet Iy khi quyen viimg qudn ddo Triomg Sa lién quan
dén hoat dong rim kiéin khodng sdn, xay dung cong trink, théng tin lién lac, hang hdai vé du bdo thién
tai” dd thue hién trong cde nam 1993 - 1997 do GSTS. Bai Cong Qué cha ahi¢m, Phan vién Hii duong
hoce tai Ha Noi, TTKITIN&CNQG cha tri. Nhur vy, dic diém dia chit cling nhu ciiu e, kién e va
thanh phan vat chdt cha cde dd tao ran; Co chd hinh thanh, xuit xd. ngudn gdc, su tdn tai va phat trién,
tich sir tién hoa cta chtng chua ¢6 cong trink kKhoa hoc nao thuoe d€ ti cip Nha nude duoc trién khai.

Bé dat duge muc tiéu dé ra, dé tai tp trung gidi quyét cde vin dé khoa hoc duge dudi dang
nhimg chuven dé: [-Hinh that hoc cdc RSH, 2-Thanh phin sinh vat tao ran (quin thé san ho), 3-Pic
diém thach hoc-khodng vit4- Pic diém dia héa cic di tao RSIHL5- Cau trdc bén ngodi 6-¢iu tric bén
trong ran san ho, 7-Tinh én dinh c¢da RSH do cdc di tao ran, 8-Tinh én dinh ctia RSH do cau tric ran |
9-Co che hinh thanh ran san ho, 10-Ti¢n héa cac RSH, 11-Phan loai cdc ran san ho &0 QDTS, 12-Hién
trang-xu the on tai va phdt tridn cdc ran san ho & QDTS 13-Phan tich dac diém Pia Chdt thuin cho
md tudng, 14-Cac ran thich hop dé ma ludng, 15-Dia chit ran D4 Tay,16-Khd nang md ludng vao cic
RSH, 17-Ca s dja chdt ran D4 Tay dé md ludng, 18-Tdng quan Bia chat cde RSH ¢ QDTS ,19-Co sG
khoa hoc Pia chat cho lua chon doi tuong-khu vue mé [udng.

Dé thi d4 tao ra cde sdn pham : FHE so ngudn tii thue 181116 su s0 lidu két qud phan tich
trong phong thi nghi¢m, Ui- So dd phan bg cde RSH & QDTS, TV-So dd-Mo hinh thé hién dic diém dia
chat-dia mao va cdu tric cdc ran san hohién trang va lich st tign héa cdc RSH, V- Cde bidu-bing tdng
liop 1A ligu,sd liew, VI-Cic bio cdo khoa hoc theo chuyeén dé, VII-Cic mar ¢it dia chat hé dio v 18
Khoan tren RSH, VII-Cdc tyén mat cat dia chat, IX- Bao cdo khoa hoc v& Hia Chat RSH va co sd dia
chat md udng vio RSH

Nhitng két qua chinh cia dé i duge trinh by trong Bio Cdo Tdng Két 221 rang, bao gdm 6
chuong (khong ké Mo Pdu va Két Luan y: Chuong [ Hinh thdi hoc ran san ko Chuong I Cdc dd tao
ran san hé, Chuong Ul Cdu trie ran san ho; Chuong IV Co ché hink thanh ran san hé; Chuong V Ran
BDd Tay, Chuong VI Cor so md fudng vio ran san hé. Phin Két Ludn duge trinh bay ¢o dong cdc vin dé
khoa hoc lien guan dén ran san ho v co sd khoa hoe dia ¢hdt chio md fudng vao ran. Phin Phu Luc Bio
Cio bao pom nguon tai heu-so Hew,hidu bing, sordd-hinh v vivanh minh hoa cic ndi dung cia dé i,




Bao cdo 1om s duge trinh bay theo bidu meaw C-BC-BIT ~"Hudmy din viét bio cio 16m Gt tdng
k&t khoa loe va kv thuat £é tay/ Dudn®™ HD-3 (Bo KHON&MT).

(Chu gidi cide chi viel e QOTS- Quin o Truong Sa; RSH- Ran San Ho; DTR- Dd Tao Ran;
TB- Trung Binhi, MNB-Muge Nude Bién).

Chiong I: HINH THAI HOC RAN SAN HO

Finh thai hoo (Morphology) ran san ho thé hién & inh ding, thanh phan cau tnic bén ngoai vi
trdl 1 sdp &Op cie dd lien quan dén phat tridn cha can. DE tign theo dbt trong phin ndy chi trinh biy chi
el phan hinh dang RSH. Hinh ddng trén mat phang ngang-binh dién va hinh ddng trong mat phang
g -thi€t dign. Thanh phan cdu trde bén ngodt ¢ duge tninh bay chi tiét trong chuong cau tric RSH,
CON ATt sap XEp cdce dé lien guan dén phdt tricn ran s¢ duge trinh bay chi tiét trong chuong cic di tao
RSH.

IkA.  HINH DANG RSH TREN MAT PHANG NGANG - BiNH DIEN

Cie RSH vung quan ddo Truomg Sa cd mat dih hinh bdu due [Bau due ngan v bau duc dai), chi
mat ran (ran Truong Sa) co mat dinh hinh tam gidc.

Pa 50 cde mar dinh bau duc ¢6 hai phan: phin vung trung tam ndm & gitta v phin b vong-vién
hao quanh vung trung tam. S5 @ mat dinh ¢é hai phin: phdn dao ndi-ndim ¢ gida vd phin thém bao
quanh phan dio noi.

B vong ton taf o hai dang chinh-dang licn v dat doan. Nlvin chung, ¢ QDTS cic RSH trén mat
phing ngang khi dong nhit v& hinh ddng, nhung da dang vé kich thude.

-B.  HINH DANG RSH & MAT PHANG BUNG - THIET DIEN

Céc ran san ho déu ¢d dang nhimg khéh adi 06 so dinh bang (rep flar monnts). 5 mat phing
dimyg, ching od dang hioh thang cut voi hal canb-suim doe va chidu ciro rén duedi 2000m.

V& chi et da s cie ran ¢o canh dinh hot 10m & phin trung tim, sd it con lai ¢6 canhk dinh hoi
151 ¢ phan trung tam. Cac ran ¢6 canh dinh hoi [6m nhue ran P4 T4t Phan Vinh, Nidi Le, Tien Na, D4
[.an, Thuyén Chai, Tac Tan, P Tay, Pi Doug, Ba Binh, Nam Yét, Sinh Ton, Song T Riéng chi ¢b
ran Trudmyg Sa Lon, An Bang, va lrmmg Sa Bong ¢d canh dink hoi 181

Chuong [1: CAC DA TAO RAN SAN HO

li-A.  KIEN TRUC.CAU TRUC
H-A-1  Cdu trie

Cdc phan 1l tao da siap xép 1on xon-chdéng chart len nhau, dan xen nhau-lén chén vio nhau tao
nen khai, dong va \dp ‘{cp theo trdt tur thoi gldll thanh 1&p trén dudi tudn twr (the hé san ho no ké Uep thé
he ki), cling nhu sdp ‘(Lp theo kich thude va \dp x€p dinh hudng theo chiéu dai. Nhu’ng kifu sip xep
trén tao nén cdc kiéu cdu trie khoi, 16p, tap va thiu kinh. Cic phan o tiép xdc vdi nhau theo diém,
theo duting va theo midt d€ 130 nén cdc kidu cdu tridc co sd, ldp ddy vi tlep xde. Vit ligu gan két chi
véu I canxit thit sink, con hydroxit sat v tap chdt hifu co ¢é mat voi s¢ lugng khong tom, va chi ap
chung trong vai 1dp tram tich vun kich thude bot (0,01 - 0, Umm). Trong cde dd thudc phin dudi clia dja
tang {tir (-)2m xudng siu hon| vat liéu gan két van chd yéu 1A canxit thit sinh vA aragonite thi sinh, tha
yeu 1a dolomit thir sinh. Kiéu xi mang gdn két ton tai o kidu tep xdc vi 1ap diy. Kiéu tigp xic khi phd
bi€n & phin dia tdng rén cang xudng dwdi duge thay the bing kidu 1ap ddy.

H-A-2  Kiéntruce

Cic phdn t tao nén DTR & canh-nhinh khung ¢80 cta sinh vat san ho vi manh vun kbung cat
voi Kich thude khde nhau, ngoai ra con ¢é vo gde sinh vat khic v lugng rit nho. Khung 6t san ho
nguyen ven trong tw the thing ding voi nhicu cioh - nhanh. Cum khung <01 san ho ¢é hinh dang nhu
nhimg bui cay nho cuo Hr vii centimeét déb viii chue centimét. Cac manh vun khung ¢61 san ho ¢6 hinh
dang khdc nhauw tr dang canh-nhdnh nho dén dang manh vun khd can Jdi( kich thuoe dao dong tir
0.01mm dén (0Gmm). Kich thude vo xde sinh vau e 0,imm dén 30mm. Cinh-nhanh khung <0t va
nhing mdnh vun san bo ¢ midu trang, tring xam, mau Xam va it mdu do. VO xde sinh vat ¢6 méu
trang, tring tinh,  wdo tring xim hoac dom nau, dom do.




I-B.  THANH PHAN VAT CHAT VA KHOANG VAT

Trong thanh phin vat chil coa c¢de dd tao ran san ho 6 mat nhicu loal khodng vat cdchonat
thude nhom canxit (he 3 phuengy, thom e mudi kKép va nhom aragonit (he thoi). Cae khodng vat
thude nhdm canxit gom: cafeire (CaCOsY, magnesite (MeCOL), smithsonite (ZnCOR), rodocrosite
(MnCO,). siderite {FeCO.}, spherocobalite (CalCO) Cice Khodag vat thuge ahdm aragonite ¢6:
Aragonite (CaCQy), strontianite (SrC0 ), viterite (BaCh) v cerwssire (PHCOL). Nham cic muai kép
wom dolomite (CaMg [CO.),) vivankerite Ca (Mg, Fe, Mn) [CO.],. Trong s0 cic khoidng vat cicbonat ké
trén co 3 Khodng vat chiém 1 1€ ddng ké, dac biét 1a cic khodng vat cdcbonat canxi (CaCO),): canxit v
aragonite. Tong ham luong cba 2 Khoang vat ndy dat wr 807 dén 97,75%. Tiép dén, khodng vat
défomit voi ham lwong tir 243% dén 1328 (th 7,15%). Ham luong cie khodng vat kbhde thi nho:
Khodug vat ankerire tic 1,24% dén 2,15% (tb 1.67%), khodng vt virerire te 0,11%  dén 2.30% (tb
0,949}, khodng var magnesie 10 0,096% dén 0.716% (TB 0,40%). Cic khodng vat con lai ¢d ham
lugng trung binh vt nhé nhu strontianite - 0,0081%; siderite - 0,0079%; rodocrosite - 0,0033%:
Khoang vat smithsonire - 000480, kKhodng vt cerassite - G0023% v khodng vat spherocobaltite-
0.000757% . MNgodi cac khodng vat cichondt, eon ¢d ol 6 khodng vit thach anh, fenspat, zircon,
manlhictit, hematit, limonit vdi <@ lugng rit nho-Khong ding ké.
fl-C.  THANH PHAN SINH VAT TAO RAN

Ran san ho duoe hinh thanh ¢hd yéu tr cinh-nhdinh Khung ¢ol san ho v cde mdnh vun cla
ching. Nhir vy, ran san ho [ mof rn bty co- v& bin chiat 1a mot ran sinh vat, ¢f agudn goc sinh vt
3 ditv, quin thé san ho (vt licu Ny dung guan trong bt caa ran san ©ié.
H-C-1 Vat liéu san ho-thanh phin sinh val guan trong cia ran san ho
H-C-1a. vatiiéusan ho va cac dang cua nd

Khung xuong san ho chinh 1a phan vo clng (firm parts) hay con got 1a phan con lai sau khi san
ha chet. Phin vo cing - Khung xuong nay gitf nguyen te the nhu khi con song trong didu kién thudn loi
réi hda did theo thév gian v bi 1ap ddy bdi chat voi - sdn phians cba qui trinh 161 hitu ¢ 11 rong 130, dic
bigt 12 ropg tio sdng cling quin thé san ho, k€ ci chit voi sdun phim phd hiy tir Khung xuong san ha,
Kt qua odn bo khung xuong san ho chet trd thanh mot phan nho cha tan, ¢t thé nhi¢u phin nho hop
lal a0 nén bo phan dn coa ran, va cdac by phan ldn hop thanh than ran. Nguoc lai, trong diéu kién
Khong thuan ot do hoat dong pha hidy manh cia dong lue bicn, Khung xuong san hé chét bi phd va,
dap v thank cice vun san ho, Nidng vun san ha ndy o6 the & tai ¢hd, oo thé di chuyén di ra khot vi tri
han ddu cha Khung xuong, dé tich tu - tich gop. Du & trang thdi bd roi hay gan két véi nhay, cic vun
san ho déu tao nén mot phin cha than ran. Trong trat ty thang dimg vi trén dién tich nhimg phan ran tir
vun san o hop thinh by phin [0n cua ran. Pén lugt minh, cde bé phan 16n hop lai véi nhau thinh than
ran. Nhwe vy, ¢6 thé thity bing hai phuong thie khic nhau Khung xuong san ho chét déu hop thanh
than ran. Tl day ¢6 thé thdy thin ran san ho duoce xdy dyng e Khung <uong nguyén ven cia san ho
chét, giit nguyén wu thé nhu khi con séng, va tr cde vun san ho chét, da trdi qua vin chuyén va tich tu.
Cic Khung xuong san ho chét va nhimg mduh vun cia ching [a két qua hoat dong séng cla nhimg
quan the san ho cing thoi va ke thdi, Nhu the, mot ran san ho [a sidn pham cia khong biét bao nhiéu
the hie san ho trong sudt thii giun dii hang trdm ngin nam dén vai tricu pam hay nhiéu hoh nita.
1-C-2  Cdc sinh vit khic — thanh phén the yéu cida ran san ho

Ngoal san ho - nguén cung cdp vit liéu chinh, quan trong cho xay dung ran san ho, cdn ¢d cac
sinh vt khac chiém i € oho trong the tich ran. Chiing 1 Tring 16 (foraminifera), Chan bung
{(Gastropody), Thin mém (Mofflusks), Ruot khoang 16 ting (Srromatoporoids), San ho rew (Bryezoans);
Hue bign (crinoids), Bot bida (sponges) vi ohdm Tring roi (flagellata). Dac bict, nphém sinh vat Tring
roi-khong chi 1a nguén cung cdp vat fieu ma con L nhém sink vat hd trg dac lye cho su séng cha quin
thé san ho. Chirh vi ciing song v ¢6 dnh hudmg dén dei sdng cda quan thé san hé ma nhém Trang roi
duge Xem 14 sinh vat cong sinh cta san ho (zooxantheliae).

H-C-3  Nhitng nét chung vé san ho lao ran

FC-3a.  Cdéu tric co thé va sy hinh thanh tap dodn

San hé duge phan thanh nhicu lodd: sap Bo cdng. san ho mém. san b6 simg vy, Nhimg san ho
niay déu thudc nganh Xoang Trang. Ching o6 dic di¢m d@ phan biét v cdae nginh dong vat khie 1
cie 1€ i sap x&p thanh Idp, thioh cothe, C6 3 Idp chinh: hén npoit 13 1dp bidu bi, bén trong 1 16p (&
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biao tao nén kKhoang ticu how, gita hai 1op 13 chat gan, chat dém Onesoglea). Cic ca hé san ho 1 cde
polip hinh tru don &, sdng <@ dinh hode Hén k&t vdi nhau thanh tdp dodn; tdt ¢d cie 1odi san ho déu
séng @ moi trudmg nude bicn. Trong mot @p dodn san ho, méi cd thé [a mot than dnyg {pelvp) véi cdc
Suye no1 {suturey ngan, romg. Chidng séng trén mot dng canxi dang ¢l chén v cdc vich ngan (éa ron
o diy.
H-C-3b.  Phéan logi san hd

Nganh Xoang Trang Coelenterata chia thanh 3 16p: Hydrozoa, Scypliozoa va Anthozoa, Phin tém
cic loai san o déu nam trong 16p Anthozoa. Ldp nay duge chia thank ba phu 1dp vdi 13 ho, vong d6
bo Madreporaria hay Scleractiniz ¢4 <8 lodd san ho nhicu ahat. Cie ran san ho duoc tae thanh cha véu
tr san ho cing (san ho dd} thuoe bo nay. San ho wo nén ran duge goi 1 san ho o an (Hermatvpic
coral = Reef building coral).
W-C-3c.  Diéu kien mdi trugng séng

san ho wa cie ving nude ¢o do mudi trén 27%.. oo do trong cao, aude sach, thong thoang nhidu
oxy v nhiet do m hon 18°C. Phin Idn cac loai san ho song & do sau e bé mat bien cho (& do sig
khodng 40nt. nhung cling ¢6 1ol séng 16 do sau 6.000m, trong ving vi do tie 23° Nam tdi 23° Bac.
I-C-3a.  Ddc trung phéan bd san ho theo dé sau va theo thuy déng luc

Sy phan bo thee do siu coa sinh vt ran sap ho phu thuee vio cde yéu (a dia Kinh, chat diy, ché
do thity dong lue viv dé trong cha nude hign, Cic san san bo ven b eé thé chia thinh ba déi theo chidu
thang dimg nhu sau: Ving khe ranh déi ven hir thutmg 160n tai khodng 20 - 25 fodi san hé, chiém uu the
la cac todi Acropora hyacinthus. A. formosa. Ao cvtherea, Porites rus, P. nigrescens, Montipora
foliosa, Zaanthuy sp.. P mao ran v sudm doe ¢ de sau 3 - [0ny, quin <@ san ho cing phit tricn cue
thinh c¢d vé thanh phan lodi va do pha, ¢d khodng 39 - 87 toai. Cac lodl san ho cimg tidu hidu 13
Acropora formosa, A ovtherea, A flovida, A diversa, Porites nwigrescens. Fooovlindrica, Turbinariu
peltata. San hd mém cling it phong phd & ddi ndy. 26 1 cde lodd thuge gidng Lopophvium.
Sarcophyton. Sinularia. Ngodi ra, ¢ the con ¢6 loal san ho xanh Heliopora coernlea, san ho tric fyis
hippuris Vang dudi sudm dée v dé mdt bang chin ran thanh phdn todi giam, s& teong it hon, C6 the
gdp cdc lodi "hien sau”. thich nghi véi dnh sing véu nhue Pachyseris speciosa, Mycedium elephantotus.
[Maseris plagilis. Cyeloseris palellioformis, Trachyphyllia geoffragi. Oulestrea cripa. Caulastrea
numida. Flabellwn rubrum. Chd nao nén Jdv bang phing, @t déc fai phit et thi hiu nh khong ¢é san
ho song hoac it ngheo vé thanh phdn loai, chitl véu [ cde todi thude gidog Acropora v Fungia hoic
vai p doan nho ho Faviidae.

Nhirng vimg chiu dnh hudng true tiép cta soéng, dong chdy ven bir va dong tridu, nén ddy thudng
¢t do nghieng lén thi san ho phit trién phong phi ¢ do sawu tir 5 - 13m ¢6 the 161 20m néu nude sach v
trong . San ho mém phat trién 16t & do sau 7 - (Om, nai ddy tuong doi bing, dé nghiéng via phii. O do
sau 10 - 13m, anh hudng cla sdng gidm, cdc @p doin san ho cling dang canh ¢d diéu kién phat tricn,
wru the thuge v gidng Acropora.
#-C-3f, QuIAN x& sinh vat & ran san hd v sinh vért ¢dng sinh

Song cong sinh vai san ho 3 lodi tio don bao. Lodi tdo ndy song trong cdc mo mén cta san ho,
st dung khi CO, va cdn bi thii ra tir cdc 1€ bdo cla san ho d€ tong hop nén cdc sdn phdm so cip goc
dudmg va oxy, cung cip lai cho hoat dong séng cia san ho. O san ho xiy ra mot chu trinh kin, san ho
vira [4 sinh vat sdn xudt viea [a sinh vat tigu thu, cde yéu cdu vé didu Kidn mof trudmyg s0ng cim ching vi
the rat khat khe, cin phir hop cho ¢a t6 hop cong sinh san ho. Do séng cong sink véi tdo, san ho tao ran
chi phét trién & ven b vt ven cie ddo, tir vung tricu thap t6i do sau t6i da khodng 40m hoac trén cac
bai dd ngam ngodi dai dudng, noi ¢é dd dnh sdng quang hop cho cd san ho vi tio.

I-C-4 Vi tro cua san ho trong hinh thanh va phat trién ran san ho

Trong hinh thanh va phit trién ran san ho, quan thé san ko dong vai trod quyét dinh vi tri ran san
ho, 1 tién dé o ran, qui dinh ciu trdc cha ran, [& 19p vo bdo vé ran va quyét dinh tdc do phat trién ran.
-C-dcr. QuEN thé san ho qui dinh vi i dia Iy edd ran

San ho chi xudt hicn, On tai va phit tridn & vimg nude am (midn nhigt dai - nhiét do nude thip
nhat v& mia dong khong dudi 18°C vit cao nhat v& ma he khong vt qud 36°C) vl viing nude nong.




Vi the, vic ran san ho cing chi xudt hien, lanh thanh vi phat rién & ving nude am thuoe mién nhiét
déi (i xich dao dén 237 Bac va 23 Num) viu 0 ving bién nong (hay vung bién ¢d diy noag).
-C-db.  San hé tién dé tao ran (& dau cd san hd tao ran & dé <o ran san hd)

Qudn thé san ho cung cap khung xuong cia minh dé xay dung than ran. Khung xuong san ho 13
nguon vat ligu tao ran san ho. Chi ¢é sinh vat san ho maét ¢o ran san ho-day [ diéu kien cin. Nhu vy,
san hé 1oén dé o ran.

I-C-de. QuUan thé san hé 1a 18p vo bdo vé ran

Trong diéu kien hicn, hoat séng vl dong cuon vdi cudmg do [6n vA tdn xudl cao kém theo st
phd 1¢n, ay nén qud 1rinh X6t mon vah mit mon & vai ran san o, Trong thue (8, sy phd hiy do hoat
dong cua bidn bi han ch¢ rat nhiéu ohar s che chin ol quin the san ho, O viing quan dao Truong Sa
thily ro hién trong: noi nao, phdn ndo quin the san ho séng tao do phd 1dn thi hoat dong phd hiy - x6i
mon, mid mon ran san ho gidm. Nguoe L. ned o, phidn ndo guan 1hé san ho cd dé phl ahd thi hoar
dong phd hay didn ra manh Lict. Nhu vy, quin the san ho khi sdng com déng v tedy nbu ap pha che
chin ran khoi sy phd hity cta bida. Nhw the,qudn the san ho 1a 1dp vo bdo vé ran.

i-C-dd.  Thanh phén lodi san hd qui dinh ¢diu trdc ran

Dua vao kha ning séng v phit rién cla cde lodn san ho ¢6 the thdy ran san ho ¢6 2 phan: phan
ngoai - phin khung, cdu thanh chd yéu tr Khung xuong ahimye lodd san he chiu duoe song va dong
cuon. Con phan trong - phan thit, cdu thanh tit Khung xwong san hd khong chiu duge séng va dong
cudn. Nhuviy, think phan todi san ho gui dinh ciu tede ran,

LC-de,  San hé quyst dinh i8¢ dé phat inén ran

Su ldn nhash v sinh soi nhidu caa quin (hé san ho tao cunhidu vt liéw cho xay dung ran. Su lin
chiny vt it simb soi coa san ho o ra it nguon fuong var liew san hé, K6t qud ran kém phdt reién. Nhe
vy, s an ho guyct dinh e do phadr trien ran.

Nhimg phin tich trén cho thiy quin the xan ho qui dinh vi tri dia iy cha ran, cung cip vit liéu
xdy dunyg ran. guy dinh cdu trde tan, quan the san ho 1 véue to quvét dinh toe o phdt teién nhanh-cham
ctia ran san ho, cing nhu rong bdo vé ran.

H-D, MO TA CAC NHOM BA CHINH

I1-D-1 B khung sun ho

Bd khung san ha cau thinb o hat phin: phin khung Jd& vd phan fen kbung da. Phan khung d4
duge hinh thinh chi yéu tir cic canh-nhdinh Khung xuong san ho nguyén ven & tu thé thang ddng va
don xen nhau tao nén mot khung-tudi. Lén vio ahimg khe-khodng tréng cha khung ludi do 13 nhimg
wminh vun-dap v cia Khung xuong san ho. Bay chink [3 phan [en kbung dd. Sinh vat cong sinh cung
¢ip chat voi gan két nhitmy Khung xuong san ho va cdc vun san ho. Cice manh vun duge dua vio khe-
khodng trong nhé dong chay va d€n sau khi 33 o6 kKhung da.
{1-D-2 B ven sun ho

P34 vun san ho cdu thinh el yCu tir cidc mdoh vun-dip v ca Khung xuong san ho. Cab trac
ctia dd vun san ho gom hai phiin: phan khung di v phdn [en-phin phu. Phin khung di do cdc manh
van chiém da 56 o nén. Phan phu 13 cic manh chiém ticu s0 va 1ap vio khodng trdng cla khung dé.
Phan khung dd va phian phu-phdn duge tao ra dong thei. Phu thude vio kich thude trung binh  cda
nhimg manh vun khung dd, dd van san ho duce phin ra thinh: cuoi, san, ¢dt, bot va pelit. Phan phu-lén
duce xem fa vatiicu gan ket
I-E.  NGUON GOC VA DIEU KIEN HINH THANH CAC DA TAO RAN

Vat liéu € hinh thanh dd tao ran ¢d ngudn gde te quin the san ha. Quin thé san ho cung cap
Khung xuong nguyén ven v cic manh vun cia Khung xwong-day fa hai hop phdn chinh-chl yéu cla
dd 120 ran. Qudn the san ho vita 1 ngudn true 68, vir 1A ngudn gidn Gcp khit thong qua da san ho. Pa
sait 1o dirgic hinh thanh trude saw by phd huy cling cung ¢ip vat ficu dudi dang cde manh vun cla dd
st hoo Cie manh vun Poctia trachit va Poclia tiparit ©6 ngudn gée tr san phiam coa nidi {lra (& bai
ngdan Ao Bang d4 phit hién thay o dau hicu Hen quan dén hoat dong ndi Wa). Cae manh kKhodng v

triun tich va da nacma.



-G, NHONG BIEN DA CUA CAC DA TAO RAN
H-Gi-1  Nhitng thay doi cia cdc phdn ti tao dd

Nhitng thay dot vé kién tric: (thé hién & thay déi kich thude). Cic mdnh vun v tia nhanh san ho
the fuén & su gia ting Kich thude trong cde A san ho ndm & do sdau trén (60 Su gia ting Kich thude
cde manh vun vtz shanh san ho [am che cde 16 rong thu nho lai. Trong cice dd san ho, dde bigt 1d vun
san hé ndm gdan bé mat, thuong gap nhig thay déi kién e thé hign I hudng nguoe Li - sy gidm kich
thudc,

Nliny thay Jdéi vé cdu reie: (e hign o mae do ket tinh). Neu cic tia nhdrh san ho trong di
Khung san hé ndm gan bé mat, ciu thanh t cicbonat canxi & dang chdi ong, thi nhimg tia nhdnh san
ko trong d4 van san ha aam o do sae 12m cdu thanh te cdchonat canxi & dagy ddm vi tinh; riéne o do
s 19.8m xudt hicn & dang tinh the nho. Nhu vy, cau trie vat lieu cdebonat canxi bén trong tia ahdnh
san ho efing chiu thay déi. tr dang tia nho - chdi long sang vi tinh 60 dén tnh the nho. Bign dai ciu
trlic & hudng k€t unh o i 1on din i nhd hon Hun dén 4 - 20wm, sau dat 13 1oa hon 20um theo do
sdu.

Nhing thay doi vé thanh phan var chdr: Trong cde dd san ho thude phin noi cda ran (Omy dén
+4up v phae chim (e O dén ()2m) vang ot Khodong viit aragonite. The nhung, & cic di san ho
thudce phidn dudi tir (-)2m dén (-) 19 8m khodng vl aragonite ¢f mat vi ham luong cha no gia tang theo
chidu siu. Sy vilng mat clx hop phan aragoaite trong cic dd o phin wén ()2 = ($m] o6 the do nude
ki quven (mude mua) hoa tan ).

H-G-2  Nhitng thay doi ctia xinuing - vat lien dong vai tro edn két di
& ¥ £ ( € & g

Trong c¢dc dd thude phdn trén cla dia tang [ (-)2Zm dén (+)4m] v liéu gin két chh yéu A
canxit thi sinh, con hydroxit sat v tap chitt hitu cor c6 mat vdi ham fugng kKhong Idn vi chi tip trung
trong vai 1ép dd vun san ho vur cip bot (001 - O lmm). Trong ede dd thude phdn dudi cda dia tdng [iie
£-32m xudny sau hon) var heu gan ke vin chi yéu B canxit thi sinh va aragonite thi sinh, tha yéu la
dotomit that sinfy. Canxit tha sinh ¢6 su thay déi v& mire do k&1 tinh theo do siu, con cde vt liéu khdc
dudng phiu khong ¢é sy thay doi vé ¢du - kidn trie. Canxit thit sinh trong cic da thude phan rén cis
dia ting ton tai & dang ddm vi tinh, con & cic dd thuoc phin dudt cla dia ting canxit thit sinh tdn tai o
dang vi tind v tinh the ahd @ che (spar). Rigng arwgonite ©n tai o dang tinh the hinh kKim.

11-G-3  Nhitng bien doi ctia dé tao ran

Cde dd vun san ho ¢6 d& chat khit khde nhau, Nhimg dd sam gdn bé mat ¢é d¢ chat khit thap
hon phing dd nam dudi siu. Cie dd khung san ho cd do char khit chénh nhau khong [on. Nhifng di
piam gidn bé mat ddo-phin néi cta ran va bé mat thém nude nong <& do dng (th 40%) cao hon so v
dd ndm dudi sau (tb 33%). Ranh gidi tidp xdc gidta cde manh vun trong cdc dd vun san ho  trén hé mat
the hen rit /8. Trong khi d6 & cde dd nam 1 do sau (-)6m 1rdr xudng dén (-)19,8m ranh gidi tidp xic
gilta cdc minh vun trong mot & trutmg hop khong thé hien rd . Trong thuc t€ kiéu tiép xic gila cic
manh vun (didm, Juomg vi mat) cung vl kidu amang gdn ket (Uép xie, 1dp ddy, co s6) dnh huong
manh dén cdu tric ede dd. He théng cde 16 réng tao didu kién thudn Loi cho su di chuyén cic dung dich
chia Khodng chit, trong o ¢o bicachonat canxi Ca(HCO:), . Khodanp chit niy két tha 1 dung dich, tao
neén dang nitrm vid hay cde tinh thé canxit dang tdm ché. Nhiing tink thé canxit ndy déng vai trd lien két
cic thanh phin o da-cic mdnh vun san ho. Trong cde IGp dd thude phida trén cling cla dia ting,
thudmg gap cdc vo mau vang boc 18y mdanh vun san ho. Thinh phdn cha v chl yéu [a canxit (CaCOy)
lan cie hop chit clia kim loai sat (Fe), cta nhdm (Al) v cha magnhé (Mg). Mie do két tinh vat tieu xi
ming & cdc di thuoe phin dudi cla dia ting khi hon so vét cde dd thuoe phan trén, trong khi dé hién
tuong k¢t ta dang ndm vi thi nguce [ad, ro chi pho bigh & cde dd thuge phén trén cla dia ting.
I1-G-4  Nhdn dinh vé bién doi ciia dd tao ran

g, Cac i san ho tao ran dang < giai doan hoa dd (Diagenesis) leac da hinh thanh sau

18.000 nam-ndm trén mat phong héa gin diay nhat] va giai doan bicn déi (Catagenesisy [cic di hinh
thimh trude 123.000 nam-nim dudi mat phong héa gin day nhat]. Cac Jd kKhung san ho hoa dd nhanh
hon so véi cie da vun san ho cing thii. Mot 36 dd san ho & phan trén cung cda dia ting dang chiu thay
Aol va et nen rong XOp hon Day 1 qua trinh hoa dd nguge: qua rinh thodi hoa {ypergenesis). Con
hiw hét vie dd & phin dudi cta dia ting dang chiu nhimg bicn déi vé& cau-kién trde v trd nén rin chic
hen: Day 1 quad trinhy béa J3 thudn (Diagenesis) va {Catagenesis). Cic da san bo to ran 0 QTS 0 co
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kha nang chuyén hoa thanh Jdi dolomite, ¢6 thé do sy bicn déi chia chung ludn 1ao ra canxit Mg thip
(trong dréu Kieén w nhién, thi canxit Mg thap ki chuyén sang dotomite hon L canxit My cao).

H-H.  PHAN LOAI CACBTR

Dua vao két qud nghién ciu ngudén goe-xudt xg vat lieu tao Jd; cor ché hinh thanh dd; mie do
thay déi - hoa Ja; mdi guan h¢ grita vat fiéu tao kKhung da va vie ligu 1én: v thanh phin vat chit-
Khodng vl tao dd ¢6 thé phin loai chi tidt cde dd tao ran san ho vilng quan ddo Trudmg Sa.
H-I-1 Phdn loai dad theo nguon gée-xudl xir vat liéu tao da

Cdce dd hinh thanh nén ran san ho theo nguon goc xudt X duge phan thanh hai loai: £4d sinh vat
saln ha (da san oy viv B34 smb vt san ho - chim(da Guano). Trong <& chidng fow dd tha ohat chigm
tyet dai da <&, con loal dd thit hat chi€m 1§ rat nhéd trong theé tich ran. T D4 san ho: cdu thinh chi
yéu tir khung ¢ot san ho va cde manh vun cia chang, 2 i Guane: 1a thinh tao trdm tich phdtsphat
canxi ety thinh o kdn hop chat thai cia chim bién v manh vun san ho.
H-T1-2 Phan loai dd theo co che hinh thanh

Dra vae co che hinh thanh cde dd duwoc phin thaoh hai toai: dd Khung san ho v did vun san ho, X
Exi khung san ho: cau thanh tr khung xuong san ho con nguvén ven va tai ¢hd nhu khi san hd con
sOng, khong trdi qua bal kv qud trinh van chuyen v tich tu ndo. 2 9d vun san ho: ciw Usinh tr cic
manh vun kiung xuong san ho d3 rai qua it nhat mat [ae van chuvén, tich w by hon,

H-H-3  Phdn loai dd theo micc do hoa dd

Dra vio mae do hoa dd phan ra hai loai chid véu: Thanh tao dang héa dd v dd. D vio mie xi
many phan thanh bai loai chinh: T B bar e, chua gan két va 2 13 gin két.
[1-II-4  Phan loai theo thanh phadn vat chdl - khoang vat

Ket qua phan tich ¢ie hop phin hoa hoce v cic khodng vit tao da cho thay trén 80% cac hop
phin héa boe L hop chat CaCOL Tuonyg e & thanh phdn khodog vit trén 90% cic khodng vt cichonat
tao did T nhom khodng v canxi: khodng vt canxit va khoang vt aragonite. Dua vio thanh phdn vit
chat, thaal phiin khodng v, G cd cde dd o ran san ©o ving quan dao Trsimg Sa duge xép vio load
da vor (limestone)
K. DAC DIEM PHAN BO CAC DA TAO RAN

Su phan bo cde da san ho (dd khung san ho v da vun san ho) thee mot trar tu nhat dinh va oo
tinh qui ludt Cu the, trén fuytn ciit ngang dinh ran cic da kKhung san hd bao gisy cling ¢ mat & ria
ngodi cha tuyén, con cic dd vun san hd ¢é mat & phdn bén trong cha tuyén. Cic dd khung san ho tip
trung & phan mao ran, mal trude rap va phan trén cing el suon ran. Cde dd vun san ho p trung & diy
vung, sudm ran phia vung vi trén mdt bing ran, Trong mat cit thang déng, & pham vi khung xuong ran
phéan b& chit véu cde dd khung san ho, con & pham vi phin thit ¢la ran chi phan b cdc da vun san ho.
0t TINH ON DINH & BEN VUNG RSH DO BTR

Trong khuon kho cia dé i, dé xay dung co s& khoa hoc cho cong tic thiét k&, thi cong xay
dung cong trink trén nén ran san ho, tip the tic gid 9 tién hanh xem xét nhimg dac di€m dia chat chi
phdi - dnh hudmg dén tinh 6n dinh (stability) vA do bén vitng (firmness) clia nén ran vA cic qud trinh
dia char gay mat dn dinh-bén vilmg d6i vdi nén, lam phuong hai dén cong trinh trén nén.Tinh dn dinh
va do bén vilme cla nén san ho duge quydt dinh boi cic 10 chinh: cdu trdc nén v dit tao nén cling nhu
tiém thng bat én dinh. D4 tac nén cdu thanh tlr khung <ot san hé. K&t qua nghién citu khung xuong san
fid cho thay day 1 oai vat lieu nhe, x0p rdng, gion dé vy véi thanh phan chin yEu I canxil va aragonite
thi dén [ magnesite, dolomite va cde Khodng vat khdc. Chinh vi thé, ¢de da san ha 1d ahitng dd c6 do
bén vimg kém. Tiém tang bat $u dinh nén san ho: O day, tiém tang mat én dinh nén duge xem xét &
goc do cde yéu 10 tidm dn trong ¢fu tric nén va trong cdc da o nén san ho (cdc yéu 16 noi sinh), Su
LN tai vi tién trién cla cde yveu 6 tidm dn dé Bm suy véu tinh n dinh v do bén vimg ctia aén san ho.
tham tri gay phuong hai nang né cho nén, kln ching cong hudmg v&i nhitg tac dong tir bén ngoai (cic
yeu 1@ ngoai sinhy, Tiac dong tie bén ngodi ¢ thé & cde qua (rinh w nkién (s6ng va dong chay bién,
dong Jat va nii e, gidng bde vi mua v.v..) ¢ the 1A cde hoat dong kinh 1€ - xa hot coa con nguin
{ddo khoér v xay dung cong trinh v.v..) YEu 8 tién: 4n kém ving bén trong cdc dd o nén san ho
hao gom:_ Yéu ¢ th nhat [ khad ndog nén chat o cie did thuoe tng iren cling e nén san ho com rat
cao. Cde phin tr o did, dae biet 1 cide vun san 1o nhitug chnli-nhdnh san ho e kich thude ém (Md:
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4mm - >256mm) va <6 hinh dang khong déu. Chdng duoe xem 1d ¢dng kénh. Gida chdng ton tai nhimg
khodng trong réng. Khi ¢é dp luc ¢ba I6p dd nam trén, cdc phdn tl tao dd dén lai vi fam thu hep
khoang tréng rong. Két qud theé tich cha dd bi co lai. Su co lai thé tich cia dd 1am nén bi bién dang, bi
lan. Sy sut le duge xem 13 mot dang thim hoa dia ¢hdt (geologic hazard) doi vdi cde cong trinh xay
dumg. YEu 1@ the hai 13 khd ning hoa tan. Cde dd san hd tao nén chita ham legng cao hop chdt CaCoO,
(canxit v aragonite). Canxit v aragonite dé hoa tan trong moi trudmy axit, thaim chi trong axit yé&u.
Trong didu kién tu nhién, nude khi quyén {meteoric water) [nude mua -rain water| chia khoang 0,03%
trong luong 1 dioxit cachon (CO,). Lugmg dioxit cdcbon ndy lam nude mua o6 tinh axit yéu. Nudc nay
tic dong véi aragonite va canxit tao ra bicachonat hoa tan trong nudce theo phan tng sau: CO, + H,O +
CaCO ;= Ca(tICO)),. Do ham lugng hop chit CaCO, trong 4 san ho it cao din dén kha nang hoa tan
cia dd san bo it Idn (nghia 13 khd aang hoa tan nia [Ga cda oén san ho ciing cdt 16n). Dic biét doi vt
cdce phin cda nén nha cao trén mue awde hidn vi himg dung nude khi quyén. Yéu td thi ba 1a tinh gion,
de v clia da san ho (do cac phan 1 tao nén no 1 khung o6t san ho). Tinh gion vi dé vi ciia cde da lam
cho nén w0 nen véu khi ¢é dp lue tir trén @& xudng. Yeu 18 thit te Ja sv thay doi tudng dd nhanh, dot
ngot rén dien tich, két qud nén dd khong ddng nhat-din déa nén véu. Mat Khdac, ranh gidi gitia cac
tudng da 6 the s& [ mat truot- day 13 mot trong nhilng tién dé clia su sut truot.

Chueng 111: CAU TRUC RAN SAN HO

lli-A.  CAU TRUGC BEN NGOAI

Ran san hé ¢6 ciu trie bén ngodd gém suom ran hay suom phia bi¢n-sutm chinh {fore reef-reef
seasvard slope). mat wrude ran (reef front), mdo ran (reef cresr), mat bang ran (reef flar), Mat sau ran
hay swdm ran phia vung (back reef- lagoorward side of reef)), ddy vung trung 1am (the floor of central
lagoon). Suom ran 12 mot vach déc dimg [véi mot vai doan ngian thoai dugie got 1a chan suom va bj pha
ba 1é tich tan (reef ralus)]. Mat trude ran 13 phdn trén ca suda ran, kéo tr mép ngoai mat dinh ran dén
do sdu noi két thade si phat trién phong phid coa quin the san ho va rong tae san ho (& cdc ran Truomg
Sa do sdu niy ~18-20m). Mao ran [ nei suon ran gdp khde d rét xudng biéu (hay phin ngodi cla mit
hing ran). Mio ran ndm & phan dinh cia mit trude ran. Mao ran thudmg cao hon (it ¢ cic bo phin
khac el ran & bt kv giai doan phat trién ndo. Mo ran 1 phan phét trién tien phong clia ran. Mat bang
ran 13 mat dinh ran kéo 1 mép ngoai phia bién dén mép ngoiai phia vung cda ran. Pay 12 mot nén bang
dd cimg thudmg bi pha bdi cde manh vun san ho-cat san ho, bi hoag kho hay sdp nude khi triéu kiét.
Trén mat bang ran ¢6 ¢de viing nong, cde rianh, cic dio nhd, mo thap cia ¢dt, dam bd rdi va rai rac cic
cum san ho khoé manh. Thuong mat ran hoi nghigng v& phia vung. Mat sau ran (sudm ran phia vung)
kdo tlr noi udn klidce rd rét thit nhat cda mdt dée phia vung dén noi udn khace rd rét thi hai (noi chuyén
sang ddy vung). Mt sau ran thudng bi pht béi cdt, dam cudi v lde ddc ode cum san ho dang dng,
dang et va khdi. Ddy vung frung 1am - diy bon tich tu dang vung. Thutmg bi pht bai cdc thanh tao vun
min (Md < 0,1 mm) va cdc cum san hod dang thanh manh, gidon dé gdy moc véi 18¢ do nhanh hon 15¢ do
tich g trdm tich, ngodi ra ¢on ¢é cic u dang thdp (pinacles) cao trén dudi 1m.

-8 CAU TRUC BEN TRONG

Dua vao két qui phan tich kha nang song va phdt tridn cda cdc loai san ho tao ran, két qua phin
tich binh dé cla rau, cling nhu két qua nghién cu cdc dd tao ran va dic tinh phin bd cta ching trén
dién tich va trong mat cat, cho thdy mo hinh tdng qudt ciu trée can san ho: Khoi sdn phdm san ho bao
quanh khoi ndi(nhan 161), ¢ cdu tric hai phin r6 rét: phin "khung xuong” - phin cing va phan "thit” -
phdn mém. Phan "khung xuong" chiu duge séng va dong cuon bien, duge hinh thanh trude v déng vai
trd "trw ¢6t” cho ran, theo dé ran phdt trién lén vi déng vai tro ¢lia mot “thanh [dy" bdo vé phdn "thit"
khot sy phd hiy cta séng v dong cuon bién. Phan "khung xuong" cdu thank tr cdc dd khung san hé.
Ching 13 san pham héa dé tai chd cia khung xuong san ho chiu duge séng va dong cudn, sau khi chét
dinh k€t vai nhau b chat voi cla tdo voi cong sinh va bi cdchonat canxi hitu co do hod tan khung edt
san ho ma ¢d. Két qud, cde khoi di san ho duge hinh thanh ngay trén b€ mat ddy hién {trén bé mar
hing ran-bes vong, bé mat suom ran vd khong nhidu & trén bé mat diy vung). Phian “thit” bao quanh
phin "khung xuomg" duge phan thinh hai bo phan. Bo phdn chinh - bd phian bén trong phin "khung
xuong" (phan "thit" bén trong) vi bo phan phu - bo phin dap phia ngoai phan "khung xuong” (phin
“thit" bén ngoai). Phan 'thit" bén trong duge phan "khung xuong” bio vé trude hoat dong cla séng va
dong cudn bicn. Phdn 'thit" niy cau thanh ¢hd yéu tir cdc d4 vun san ho ¢ ngudn gdc vung, thi dén tir
cde dd khung xuong cla nhing san bo khong chiu duge sdng v ddng cudn. Phidn thit bén ngodi do
nam & do sau dudi day séng nén khong chiu sy phd hily et song hién.



M-C.  PHAN LOAI CAC RAN SAN HO

Cor sardé phan loai cdce ran san hé ving quan dao Truome Sa: Binh do ran; Nén mong - khoi adi
{dua trén dé, theo do ran xudt hién va ldn lén); Quan hé véi khoi nii; Quan hé voi muce nudce bién (co
ch& hinh thanh vi phas rién); Xu the phadt trién ¢la ran trong twong fai. Phin loai theo nén méng ran
(161 ran): Nhom cde can <6 aén mdng-16i 12 mot tod ndi va Nhom cde ran ¢d nén méng 13 mot diy nii.
Phin toat theo binh do ran: Nhdm cie ran ¢f b vdng cling vung trung thm vad Nhom cac ran ¢é dio
nét don ciing thém nude bao quanh. Nhém tha nhit duge chia thanh ba kidu: Ran ¢6 by ving lién va
luon ngdp chim ngay ca khi triéu kiét; Ran ¢é bor vong dit doan va map mé mue nudc bién; Ran 6 by
vong duat doan va ludn ndi cao ngay cd khi triéu kict. Phan loai theo quan hé vdi khai-tod ndi; Ran

vidn, Ran rio chan va ran ddo vong. Phan [oai theo mue nude bidn: Ran "bdm dudi”, Ran "bdm sdt" va
Ran "tut hiw". Phan loai theo xu ihe phat ridn: Ran dang chiu phd hiy, Ran agung phit wricn va Ran
dang phat trién.

M-D.  TiNH ON DINH & BEN VUNG CUA RSH DO CAU TRUC RAN

Ran 13 motl tod ndi Ion ¢o efflu trie gdm hat phdn © phdn khung xuong va phan thit-phin fén
Khung xuong.Ran ¢d cfiu trde phan tdng (cdu tride chdng ¢hdt [én nhaw cde cdc phidn run, duge hinh
thinh tmg véi nhimg thid kY bién tién). Mo hinh cdu trde ren cha ran 13 kidn cdu trde khong dong
nhdt- khong lidn khoi, Ranh gidi gilta cde phan ran 1dm gidm tinh 6n dinh va do bén vime cla ran so
v kKhoi ndi e cau tnie dong nhidt. Mot khi bi tic dong phd hay, ran ¢6 the bi xé-todc theo ranh gidgi
gilra philn khung suomg v phén thit, hay tdcli-truot phian chéng phia trén so vt phin nam phia dudi.
X King the, védi cau trie khéng dong nhat ran san ho ¢6 tinhl ¢on dinh va bén vimg khong cao,

Chirong IV: CO CHE HINH THANH VA TIEN HOA RAN SAN HO

IV-A. CU CHE HINH THANH CAC RAN SAN HO

Cor ¢hi€ hinh thanh ran san ho duge xay dung trén co sa k&t qud ngluen oiu vat Licu tao ran v
ngudn cung cdp vat ey tao ran: cdu frde bén trong vii bén neodi cda ran, irit ty sap €p vic di fao ran
Va trén Két qua nghicn ctu chr Uét cde loai ran. Phan tich, 10ng hop cdc két qud nghien cdu wen cho
phép gidt quyét vin dé lién quan dén diéu kién ran san ho hich thanh, cdc yeu ¢ quan dnh hudng, chi
phdi su hinh thanh vi phat trién cia ran san ho vi cho phép mo phéng tién trinh hinh thanh ran san ho.
Dieu kién hinh thanh ran san ho: Sy hinh thanh cia ran san ho doi hoi phai ¢d vat ligu san ho bao
gam khung ¢t san ho v cde manh vun clia chdng. B ¢ duge vat lidu san ho phdi ¢é quan the san ho
tao ran (Hermatypic corals). Picu kién 6t nhdt d& hinh thanh ran chi ¢é duge & viing bdi mnde nong
bién khot nén ddy macma, bién chat( day khong gay duc) thuoe viung bién nhi¢t déi, not day ¢é di va
thod man cdc diéu kien vé nhiét do, do mudi va anh sing dé quin thé san ho tao ran sdng va phat trién,
Bén ot minh quan thé san ho tao ran cung ciip vat liéu hinh thanh ran.Nhu vy, chi ¢d var lidu cho
san o mot ¢o ran san ho, ddy la dieu kién cdn._Cic yéu td chinh chi phoi su phit trién ran san hé:
Quiin thé san ho 1a ngudn cung cap vat liéu cho ran. VAt liey cung cdp cang nhiéu thi ran cang ldn
phanh va nguge lai vat liéu cung cdp cang it thi ran [dn cang cham vA vat ligu khong cung ¢dp thi ran
nguag phat trién. Ngudn vat lieu san ho nhiéy, it phu thude vae su phdt trién cia quén thé san hé rao
ran. Nhu viy, sy phat trién cfa quan thé san ha dnh huo‘ng tryc tiép dén nguon cung ¢ip vit lidu tao ran
hay si pha! trién clia qudn thé san W6 tao ran la véu 16 chi phét si phdt irién- [a‘n Ién cuia ran san ho.
Su phat trién cfa qudn the san ho @o ran Wy thudc vio su thay doi (dao dong) mure nude bién, Sur dang
cao myce nude bién kich thich su vuon 1én cla qudn thé san ho 1ao ran, con sy ha thip xudng tht nguoc
lai quan thé san ho bi tiéu digt. Tir day sy thay d6i myc nude bién dnh hudng true ti€p dén sy phit
trién, Idn lén cta qudn thé san ho tao ran v din dén sy phdt trién cha ran. Nhu vay, c6 thé néi s thay
daifduao dong) mie nide bién mot mds gidn ticp chi phoi sw phat trién ran san hé théng qua qudn the
san hé tao ran. I'rén thye (€ con xdy ra didu wong tu, béi su dang, ha muc nude bién con do s ndng.,
ha didy bién noi quin thé san ho tao ran sdng v phdt tri€n- chinh 13 noi ran san ho hinh thinh. Nhe thé,
sw ndng ha ddy bién ciing chi phol sy phdt (riéy cria ran san hé. Ran san ho chi dwge hinh thanh ti:
do sau khong qud 45m va phat trién,Idn 1én khong nho cao khdi mat nude bién. Diéd ndy gén nhu quy
luat te nhién. Nhu Ji thiy ran san 1o 13 sdn pham cla qudn the san ho, mi quin thé san hé tao ran chi
sdng & dudt mat nuce bién (khong nhd cao khdi mat bién) va & do sau khong qua 45m. Nhu vay, the
2161 san ho tao ran truc Gép dinh doat s hinh thanh va phat rién ran; con khoi mii ngoai hién - dio (ké
ci sy nang ha cla khoi ngi) vt su dao dong cOa wire aude bicn thi dnh hudny gian tiép dén su hinh
thanh va phit trién cla ran thong qua didu chinh do sau oot nude bién, nham tao ra nhilng viing nudce
sau thick hop dé thd gidi san ho tao ran phat ricn, theo sau dé 13 sy hinh thanh v phat trién (16n 1én)
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cha ran. Tien trinh hinh thanh va phat trién ran san ho: ‘Trit ue hinh thanh vad phit trién cdc phén-
bo phan ¢ia mot ran san ho. Phan tich khi nang song cta cdc lodi san ho tao ran, phin tich ciu tric
bén trong va ciu e bén ngoai clng nhu trat tu sap x&€p cde dd tao ran lien quan dén sy phat trién cla
ran, ¢a thé thiy phin khung xuweng ran bao gitr eling hinh thanh v phdt trién trude. Phin thit ran hay
phin Yen {the iwerstitial proportion) gita khung xuong  bao gicf ciing hinh think v phat trién theo san
phin khung xuong. Phin khung xuong hinh thanh v phdt trién trude dé phia thit ran phét trién sau
dudi su che chd et phin khung xuong khoi sy phi hiy cta séng va dong cuon bicn. Phin khung
xuong bao gdm bo phin mao ran, bo phda mat trude ran va bo phian mat hing ran. B0 phan mio ran
ciu thanh tie Khung cot cde fodd san ho chiu duge thay dong lue manh-séng va dong cudn manh., O mao
ran cic da khung san ho chiém 80% - 90, con cdc Ji vun san ha chi chiém 10% - 209%. Mat bing ran
ciu thanh tir khung cdt ede loii san ho chiu duge thiy dong lue vita - séng v dong cudn vima. G mat
bang ran cdc dd khung san ho chiém tie 30%-70%; cic dd vun san ho chigm tir 30% - 30%. Mat trudc
ran ciu thanh tr sdn phim khung san ho chin duge thdy deng Tue vir vis manh - séng va ding cuon vira

va manh. O bo phan mdt trude ran, cdc da kKhung san ho chiem 609 - 80, cic dd vun san ho chiém
20% - 40%. Trong s& c¢dc bo phin cda khung xuong thi mao ran 14 bo phan phdt trién tién phong - I3
miii nhoa. O bat Ky thifi Ky nao, giai doan ndo cta e nude bién, mao ran luon chicm vi tri cao nhal,
cao hon so v hai b phan ke v ludn chiu dag song ngon gid. Bao gics mio ran ciing phat trién trudc
tién, theo sau [ mat bang ran v mit trude ran phdt (nén dudi su che trés eia mao ran khoi su phd hay
manh cla hieat dong séng va dong cuon hién. Mo hinh tong thé trat tu hinh thanh va phit trién cic
phin - bo phan cda moét ran san hé: Ran san ho plit trién én phia trén (Lin lén) wong sy dang clia

mue nudc bien. O mé vi tri dang cha muc nude bién, ¢6 mot phin cha ran san ho duoe hinh thanh vii
day di khung xueng ran (bao gom mao ran, mat trude ran v mit bang ran) va phidn thit ran. Phan thit
gém phan phia trong khung xwong vie phia vay phia ngodt khung xuong, o) vi tri muc nude bién sau
cao hon vi el trude, mot phin mai na lai duge hinh thanh, cdhidne tiép 1én weén phdn di duoe hinh
thanh trude da. I'Sp dén, vi i dang cao hon nita caa muc nude bién, phdn ran khdc aifa lai duge hinh
think. O the, tng véi mdi vi trf ding cla myc nude bign mot phin ran duce Rinh thinh. Két qui, cic
phin ran duge tao ra vi chong chit [én nhau trong su ddng fen lien tue ¢l myc nude bién. Trong didu
kien thudn lgi quan thé san 16 o ran ton (én - phdat tridn luon kip t¢e do dang mue nude bién, va nhu
theé muc nude bign ding cao (én bao nhicu thi ran ki len bay nhieu. D& J¢ khii quat, & day phan ra
thanh cde vitri dang cha mure nude bién, Piéu ndy tao ra cam gide 1 ran duge phan ra thanh tmg khic,
theo cde phin hinh thanh éng vé&i nhitg vi Ui dang muc nude bién, Tuy nhién, trony thue € cic vi b
cha muyc nude bién thutmg khong ré ring trong bai canh ddng lién tuc trix nhimg trutmyg hop trong qud
Kbt mye nude bign thay doi rd rét hode ngumg dang 1én hodce thay ddi dang bing ha xudng thi vi tri
mige nude bién duge nhan biét - phan dinh 3 bdi nhifng bidn ¢d. Nhu the bao gity ciing d€ lai ddu in 16
rél trong lich sir dia chat v trong ciiu tric ran san ho. Con & day, xem xét cdc vi trf muc nude hién
trong xu thé dang lién tue, chi phoi sy phit trién ran vi chi 13 nhimg vi tri trang d6i va thudng khong
phin dinh duge mot cach 1o rang. Clog chinb i the, ranh gigi cac phin ran duge 1o ra chdng chat lén
nhau khé phidt hi¢n, ¢d 1€ do tinh k€ thiza v do su hoa lan gifta ching, boi chdng tuong déng nhau va
chuyén tiép tir tir {én nhau. Mo hinh téng thé tién trinh hinh thanh va phat trién ran san hé: Dua vio két
qua xem x€t, phan tich diéu kién hinh thanh cing cdc y&€u & chi phdi su hinh thanh vd phat trién ran
san ho 6 thé dua ra mo hinh tdng thé idn trinh hinh thinh va phdt rién ran san ho. Piém khing dinh
tién trinh nay chi dién ra & vimg bién mién nhiét d6t va noi 6 vimg nude sach va néng (vai do sau cot
nude < 43m). Vung nude nong va sach & mién nhiét ddi ¢6 thé thdy & cdc trudmg hop saw:Trudmg hop
thit nhdt: phin ngap nude (tir vai em dén 45m) cha sudm nit ngodi bién - ta0 nén vung nudc nong
sach.Trutmg hop thit hai; mat dinh bdng cla nGi ngadm cich mat bién tir 43m dén vai cm - tao nén ving
nude nong va sach. O truomg hop th nhat tén triinh hivh thanh vi phdt rién ran san ho dién ra trong xu
the dang muc nude bién (hodc do chan tinh hodc do dde ndi sut [én) va ¢6 thé phan thinh 3 giai doan
chinh.

(rigi doan {2 Thoat die quan thé san bo tao ran phit trién bam vio phin ngdp aude cha sutn dao
ndi (dao mii ¢d the 13 mot tha ni, ¢6 the 1a mot diy ndi lien kel tir hai toa nii tr0 1én) khi ¢hét di san
ho dé lai khung ¢ot, tao nén cde dd khung san ho-day chinh 13 phin khung xuong ran. Phdn ran dugc
hinh thanh & giai doan diu ndy, duge got 1 ran vién (fringing reef).

Giai doan [T Muc nudée bién dang (hay ddo nai chim ddn) quin thé san ho 2o ran moc vuon 1én
thang 16t theo muc nude bidn. Do suon mii val vio wong thin vi do san ho vuon thang ding nén nén
cing 1¢én phia trén khoidng cach gitta dio ndi vd quéin thé san ho agdy cdng gilin ra. K&t qud, mot dai
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nucie ngan cich gitta ddo nidi v quan the san ho duge tao ra. Qudn the san ho chét di dé lai khung cst-
tao thinh cic da khung san ho. Chung hinh thanh nén phdn khung suong mdi cta ran & giai doan T1L
Giat doan ndy duoe xdce dinh bang moce khi ddo ndi v phin khune xuong ran tdeh bigt nhau bot mot
il nude nong dang vung bao guanh Jdo ndi. Ddl nude nong ndy nam gitra ddo ndi va phan ran mét .
Nhu vay, sang giai dean { phan khung xuong ran chang ten phan kKhang <uong rap o giai doan 1, Hiéu
dac hict [a & giai doan nay phin thit ran duge hinh thinh tir da vun san ho, ma tich ty - tich gdp & dai
nude aong ndm gida phin khung xuoug ran cla giai doan [ va dde ndi. Phan ran-phdn khung xuong
duge link thanh & giai doan hai ndy dudce goi 1 ran rde chan (barrier reef). 'Tén rao chan do né nam
phia ngodl dido nai v chin séng cho dao ndi. ¢ vung gilia rao chin v dao ndi thi lang hon ngoii bién
nén bit diu hinh thantk phin thit ran

Giai doan I[[: Huge danh ddu bing mde khi ddo ndi chim ngap hoin todn dudi mat bién trong xu
the mue nude bign tiép tue dang . K& qua mot vang nude phia trén nde dao nii duge hinh thanh. Quin
thé san ho vuon lén thing déng vay quanh vimg nude phia trén ddo ndi. Qudn thé san hé vay quanh niy
Khi chét di dé tai kKhung oot san ho mdi. Khung odt san ho giai doan [T o ra phdn khiung xuong ran
i buo gquanh viing nude bén trong. Vi the viing mweie bén trong ndy duge po1 B vung trung 1an. Ran
bao quanh vung trung ram duge goi 1 ran ¢é bar vong véi vung trung lam. Phan thit ran o giai doan
ndy tiép tue duge hinh thinh k&€ thira tir giai doan trude v hinh thanh mdi trong vung traong tam Phan
thit gdm cdc di vun san hé tich ra-tich gép ben trong phan khung xuwong giai doan 111 & gtai doan I,
ran hinh thanh duoe got 14 ran vai b vong (reef with annudar rim). [Khi ran véi bd vong bi hong
kho(nhe cae trén mae ben) thi bér vong chiu phd hiy dau ticn vy ddt thanh timg khide-doan. Moi khic
disan 61 Tai caa by vong 1 mot dao ndi. Ket qua ran dao vong (Arofl) duge hinh thinh, chinh B ran v
cae dio ndi vay quanh vung trung tin}.
IV-B.  TIEN HOA RAN SAN HO
IV.B-1  Tong quan cic cong trinh nghién ¢

Then Chappel va Shacklton, lan gian bang cudi cang (Che last interslaciation) da xdy ra 123.600
ndm trde day va Lin bang b cuoi cung (Dhe last elaciarion) da dién ra cich day 18.000 nam (tudi
phong xa cachon). M@ day nhat, khi nghién ciu thém Sunda ong Hanebuth di dua ra nhéin dinh dot
bién tién sau lin bang b cudi cing cach ngdy nay khodang 21.000 nirm (1udi phong xa Urani). Sau lin
bang ha cudi cing, xdy ra dot bién 1ién manh mé. Sy dang muc nude bién trong thoi gian bién tién hau
bang h (the postglacial marine ransgression) da dién ra v6i 10c do nhanh (Fairbanks, 1989, Chappel
& Polach 1991 - Eisenhauser et al. {993) vd ¢6 1thé phan thinh 3 giai doan. Muc nude bién dang véi
toe 4o nhanh vio thod kv daw (tir 13.000 dén 8.000 nam trude dav). O thei kv iép theo (1ir 8.000 dén
6.000 nam trude day) t6c do dang clha mue nude bien ¢d phin gidam di va chitng lai. Tiép dén, muc
nude bién ha xudng vio thoi ky 1i€p theo (1l 6.000 nam Jén ngiy nay). Nhu vay, trong sudt théi gian tir
18.000 niam dén ngay nay, muc nude hién thay ddi theo 3 xu thé: Thoat ddu xu thé dang nhanh kéo dai
sudt khodng 10.000nam {tir 18.000 nam dén 8.000 nam), ti€p dén xu thé¢ ding cham lai xay ra khodng
2.000 ndam (tr §.000 nam dén 6.000 nam) v cudi clng 13 xu the ha xudng kéo dai khodng 6.000 aim
{tr 6.000 nam dén ngdy nay), Ba grai doan thay d6i muc nude bién oan cau k€ tir sau bang ha cudi
cling dén nay duoc nhicu nhi khoa hoc chap nhdn, dac biét cic nha khoa hoc nghién ciiu cic ran san
hé & An Do Dugng va Thdi Binh Duong. Tuy nhién, khodng thoi gian kéo dai cha méi giai doan 6
khdc nhau chit {t. Theo Woodroffe va nnk (/990), sau khi nghién cfu mot s& ddo san ho cho ring giai
doan 2 kéo dai tir 8.000 nam dén 4.300 nam trude ngay nay, con giai doan 3 kéo dai tir 3.000 pam dén
ngay nay. Gilta giai doan 2 v giai doan 3 theo hg con mdi giai doan nda, tr 4.300 nam dén 3.000
nam. Muc nude bién ¢ giai doan ny gin nhur chimg lai va it thay ddi,

IV .B-2  Phdn tich ngudn ti liéu thuc té

~ Nhu ¢ phin trén da trinh bay mot cdch tdng the vé su hinh thank va phdt trién cla cde ran san ho
gan chiat v quin thé san ho tao ran va dao dong muyc nudc bién; vé nhilng ddn liéw mink ching cho sy
tign hoa theo giai doan ¢ cde ran san ho & An Do Duong v Thai Binh Duong. Con & bién Truomg Sa
cie ran san ho dd phidt trién 1én héa nh the ndo? O day s& dua ra nhan dinh sobo vé lich st tién héu
trén <o so tdp hop cdac thong tin, dir ligu, 6 Héu mé thu thap duge trong thit gian vira qua, luy chua
ddy Ju, xong ciing da dé phic thiao duve bie trach tieh héa, cin thigt ¢ho cong tdc aghién e hodn
thien sap téi. Nhin lai lich sir dia chat bién Dong Viét Nam v cic ving K€ ¢in ¢6 thé thay chic chin
cie ran san ho i hinh thanh v phdt tricn tir lau, dau dé hing tridu nam togse day (7). Nhing dan liéu
sau didy cho thiy didu dé. {t nhat sudt e 8 tricu nam dén ngiy pav ving Trutmg Sa fuon 14 vimg bica
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khot viv bién 4 khoi. Pia tdng trdm tich hien khav (Pelagic sediments) va ttAm tich 4 bién Khai
(Hemipelagic sediments) diy tdi 500m trong mat ¢t cha 1 khoan sau vira duge thue hién bai Chuong
trinh Khoan Pai duong (ODP) vao thing 3/1999 tai ving bicn Truong Sa tea do 9"217T137N,
113”17 1197, LS khoan duoc tién hanh ¢ ddy hién ¢ do sau cot aude 2773,3m va xuyen dia tdng tix
Mioxen muon dén ngdy nay ~ Seéu nam. Mat khde, két qua khdo sdc Pia vae 1V cho thiy dia ting dd
voi san hé & cde ran ddy 320-390nm, Nam dudi dia ting da voi nav 13 nén mong ran, <6 1thé 1a dd nii lra
(7). B0 day rdy chac chan Ja duge tich gép khong phdi chi hang tram ngan nam ma phai vii triéu nam.
Mac Ji chua ¢d dia téng 16 khoan siu kiém ching, nhung ¢6 thé tin edy duge bdi trong cdu trile cha
nhidu ran san ho & An o Duong vi Thii Binh Duong dia ting dd voi san ho ¢é do ddy tr vai tram mét
dén 1000m ndm trép nén mong dd ndi U, nhy Funafuti (330m), Cocos (360m}, Midway {400m),
Tuamtous (00m), Marshall (1000m); con cde ran & Tredme Sa [ 320 - 390m.

Dén lieu khdc lien quan dén thém Sunda, ving thém rong nhat trén trdi dit (dign tich 1,8 ricu
km®) nguvén 13 lue die sust thoi gian mue bidn Pleistocene niuon & v trf thip {bang B cudi ciing). Diy
[ mién chau thd khdng 10 ndm doc theo bo Fay nam cha bién Pong Viet Nam duoc hinh thanh b hai
e thong song 16n: He thong song Molengraall vd he thdng song Mekong cd. Khi nghién cgu tich sir
tién hoa thém Sunda cde nha khoa hoc the ¢idgi va P di dua ra nhan dinh vio thei Ky bang ha cudi
clng {edch diay 18.000 nam tudi phdng xa cacbon hay 21.000 nam wdi phan hiy urani) mue nude bién
ha xudng vi tri thap nhat khodng 20m so vii e nude bién ngiy nay (Meolengraalf va Weber 1920
Molengraaft. 1922, Dickerson 1941 Tjia 1980, Saruthein et al {994). Vao thii kv bén tidn sau bang
ha muc nude bién dang cao todf far va dat cye dai (kKhodng 6.000 ndm muede day) 13 v 1ei cao nhat, cao
hon ngay nay khodng Sm (Greyh et ol 1979 Tiia et al 1977 Fontaine vi Delibrias 1974
Pirazzoli 1997} Dan chimg vé thém Sunda cang khing dinh vio thii kv mue nude bién thdp nhat -
bang ha cudt cling viing Trudmg Sa ndm phia ngodi thém Sunda di vin 14 bidn. Khi nghicn citu dia ting
cdce 10 khoan nong & cic ran Truong Sa Lon, dio Nam Yét (Ran Ba Birh - Nam YéU va ran P4 Tay
phdt lién thay gidn doan trdm tich 10 rét (discontinuity). Nam dudn mat gidn doan 12 dd voi san ho két
tinly, nam rén no [ dd dame, san, tdng, cnd canl san ho. O ran b)d Tay gidn doan traw tich hat gap &
do sau khodng 13,4 -17 4m dudi mge bidn hién dai. S o Truong Sa gidn doan trdm tich bat giap & do
sau khodng 8,64 - 11 43m, con 0 dio Nam Y&t kKhoedng 8,5m. Nehien ciie cdc khodng vt cacbonat
trong wic da thude dia tang 16 khoan & ran Truong Sa cho thdy ham fuong cha ching dot ngdt thay doi
o doan 11,5 - [2,61n, ddng chd vy & doan dia ting ndy khodng vat Aragonite giam manh, khodng vit
Dolomite cling ¢ ham lugug thap hin.

IV.B-3  Nhdn dinh vé lich s tién hoa cdc ran san hé ving qudn ddo Truong Sa:

Ciic lodd san ho tao ran dd xudt hién va phat trién & dai duomg the gidi e 30 tricu nam toude
day. Ving bién Truomg Sa di luén 1A ving bién khot - 4 bién khoi sudt 1ir 8 tricu nam Jdén nay va fudn
14 bién nhigt d6i. Trong didu kién bién Trudng Sa khot - 4 bién khed nén rdt 6 thé cdc ran san hd di
duge hinh thanh tir 8 trigu nam trude day, C6 thé didm qua mot s6 giai doan - thivi kv quan trong gin
day trén co s¢ ngudn tdi liéu hién c¢d:_1- Giai doan ~ thai kv tir 125.000 nam trd vé trude va trudc
nira: Cdc ran san ho Trudmg Sa chic chin da trdi qua nhiéu giai doan phdt trién vA phd hiy, Mdi giai
doan ddanh ddu bing mdc bang ha v gian bang. Giai dogn phdr trién nam gilta mdc bing ha va gian
bing (ing vdi giai doan bién tién). Giai dean phd hiiy ndm giita moc gian bang vd bhing hd (ing véi
gial doan bién thodi), Rat tige do chua ¢6 16 khoan sau xuyén dia ting d4 voi san ho (than ran) dén tan
nén méng, trén d6 ran phit trién, nén ching ta chua ¢6 di diéu kién - s6 liéu dé xdc dinh cdc giai doan
phd hiy ¢, cdc mat x6i mon - rita lifa ¢§, bat chinh hop hoa tan ¢d. Tuy nhién bing 16 khoan néng &
ran Trudmg Sa, ran P4 Tay vi ran Ba Binh - Nam Yét (ddo Nam Yét) da phit hién thdy mat x6i mon -
rira [da gdn diy nhat vio thad kK biang ha cudi cing. Vao chinh gian bang cudi cung (125.000 nam
trudic ngdy nay) cac ran san o phat rién rue 1 va tHn cao theo muc nude bién dang. Trong s ching,
¢6 <de ran phdt trién dat cuc dai nhu ran Trudng Sa Ldn, ran Ba Bink - Nam Yé1, Seng T vi Sinh Tén.
Ching tusn bim kip myc nude bién dang v duge xép vao nhém ran bdm sit ¢ (ancient keep-up
reefs). 3¢ mat cdc ran bam sdt ndy & mdce thivi gian 125.000 nam Jdat dén do cao xdp xi hoje hon muc
bién ngdy nay chit it. Mot s6 ran khdc phat tricn chua dat cue dai (ran Fée Tan, P4 Pong va Da Tay).
Chiing luon phai dudi theo muc bién dang (cich vai mét dén 3 m) va duge x&p viio nhém cdc ran bam
dudi ¢é (ancient carch-up reefsy. Cac ran con lai nhy ran £4 Lat, Phan Vinh, Nai Le, Tién Nit, £4 Lén
vit tan Thuyén Chai phdt trién cham khong dudi kip mue bién dang ludn cdch mue bicn khoang 3 -
10m v duoe x€p viio nhém cde ran tut hau oo (ancient give - up reefs). 2- Thoi kv sau gian biang cuoi
cung dén bang ha cuoi cnng: (123.000-18.000 nim) Vio then kv ndy mye oude bicn b, tf mic cao
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nhat {ngang kodc cao bon chdl it mue bidn ngdy nay) xudng me thip nhdt (i vi tef thap hon muce
hidn ngdy nav 120m), vi the 11 vi cdce ran san ha bam sdt, bam dudi vi it hau déu néi cao rén muc
bién, chiu hong kho vi bi phd hiy-x6i mon, rlra lia (hoa tan cdc dd voi san ho) v déu hi chit cut véi
f¢ gan nhu nhau trong sudt thai gian dai tie 123,000 pam dén 18.000 nam trude ngdy nay. 3-Thai ky
sau banyg hil cuoi cing dén mec thei gian 6.000 paun trude ngay nay: (185.000-6.000 nam} Vio théi
k¥ niay muc nude bign dang cao do bing tan tao nén dot bién dang sau bang hia. Muc bién dang tit mite
thip nhat (120m dudi mue bién hién nay) dén mite cao nhat (3m cao hon mue hién hién nav), cdc ran
san hey viio thoi kv ndy cé co hoi phat teién (e¢f lai manh m&. Do lgi the v& chiéu cao nén cdc ran bam
sdt O théd Ky gian bang cudi chng, 1Ep e ob co hoi phdt trién bim sat myc bién dang va dat do cao 16n
nhdt. cao hon muce bién ngdy nay khodng 3m (co hot dé [A nure aude bién vao thoi gian 6.000 nam
trudic day cao hon mee bién ngdy nay khodng 3-6n:). Cdc ran bdm dudi khong 6 loi the vé chiéu cao
nen phat tricn luon bam dudi theo mue bign, luon nam dudi muce bién v vao thin gian 6.000 nam truée
ngay nay nam cich mue bién ldc d6 khoding vai mét dén >3m. Cdc ran tut hiu 6 khong ¢é loi thé
chi¢u cao nén lusn ndm dudi sau mue bién v vio thdi gian 6.000 nam trude ndm cach muce bién
khodng 5 - 10, 4-Thai Ky i inoc thol gian 6.000 nam trude day dén ngdy nay (6.000-0): Vao thon
K¥ nay mue nude bién ha xudng i vi i cao nhat (3-6m cao hon mue bicn hién dai) xudng mure thap (&
vi tri nhur ngay pay - muc bién hién nay). Cée ran san ho nguyen 13 cdc ran bam sdt & thoi k¥ trude (ran
Ba Binh - Nam Yét, Steh Ton, Song T va Trudmg Sa 10n) nay chiu phd hay do bi nhé 1én khoi inve
nude bicn (nho cao ~3m) trong xu theé mye bién iy Mien nay ching toy thinh ran tt hau (kigu chat
cue)-ran tut hau hién dai (nodern keep- up reefs or modern truncared reefs) thay ran dio vong (Atall)).
Nhitng ran san ho nguyen [ ran bam dudi ¢ thai ky trude (ran Toe Tan, £d Dong va B4 Taynay ¢6 co
hoi plt trién va bam sit mue bién (¢ mye bidn ha xudng) dé d thanh ran bim it nhu hiea nay - caq
bdam sdt hien dat Gnodern keep- up reefsy [hay ran ¢6 bor vong dut doan vi vung trung tam]. Con cac
ran nguyven 1a ran it hau (ki¢u khong phdt ricn, cha khong phai ki€u chat cut-pha hiv) & thoi kv
trwde. nay ¢é dip dé phdr triée- dudi theo mue bicn v dé vio thai diém hién nay g think ran bim
dudi-ran bam dudi hien dai (modern cateh- up reefs) [hay ran co bo vong lién v vung trung tam] va
trong wong lai ching s¢ try thanh ran bam sdt néu muc bién hién dai vin s€ gilt nguyén vi tri hay thay

doi it

V& ong thé, co thé thily lich st tidn hoa cde ran san ho & vang bién Truomg Sa dién ra qua 4 giai
doan. Giai doan 1 (két thic & moce gian bang cudi cing). Cic ran san ho phdt trién manh do muc bién
ding cao xdp xi hay cao hou chdt it muc bién hién dai (giai dean bién tién). Giai doan 2: Cde ran san
ho agumg phdc trién, bi hong kho va chiu pha hoy (giai doan bién thodi). Giai doan 3. Cde ran san ho
phat trién tra lai {giai doan bién ticn). Giai doan 4 Mot 58 ran thi tiép tuc phat trién (vi con ndm siu
dudi niere bign) v mot s6 khidc thi ngung phat trién (vi d4 bdm sat muc bién), s& con lai bi hong kho
chiu phd hiy [vi nam cao hon muc bién] (giai doan bién thodi vi chitng lai). O thoi diém hicn nay cic
rait ep tye phdt trién 13 cic ran bdm dudi hien dai: P4 Ldt, Phan Vinh, Ndi Le, Tién N, Da Lan v
Thuyén Chai, Cic ran ngung phdl trién 1A cdc ran bam sdt hién dai: Tac Tan, Pa Pong, Pa Tay. Cic
ran hong kho vi chiu pha hity 14 cde ran tut hdu hién dai - kiéu chit cut: Ba Binh - Nam Yét, Sinh Téa,
Song T, Trwwme Sa Lan.

Chuong V: RAN DA TAY

V-A.  HINH THAI HOC
V-A.l  Hinh ding ran Dd Tdy & mdt phing ngang- binh dién:

Ran B4 Tiy ta mat ran san hd cé béy vodng didt doan hinh bau duc kée dai theo hudng 0B - TN,
visi chicu dai kKhodng 10,5km, chiéu rong 5-6km va dien tich 40, [4km’ trong do bar vong: 7,43km* va
vurg trung tam 32,71km’. Phin cao nhdt cla ran +2,4 m. Vung ¢6 dang bdu duc kéo dai 7km theo
hudng BB — TN va rong 3 - 4k, Trén binh d6 ndi rd mot 50 khic biy hay con goi 1 cum.

Kluie ber ndi Dong Bio-Cum déng bdc ciia ran (con goi la Ba Tdy A): Dién tich khic biy nay ~
(,32km’, dii ~ 2,5km, rong ~ 0,6 km vd ¢ao do +2,4m (tai ddo). Hinh dang va cao do luon thay doi
thee muc thiy riéu lén xudng. Trong d6 phin ludn ndi ¢6 chidu dii khodng 30m, rong khodng 30w
Phin 10 ra ki tridu Kiet dii >100m va rong 30-70m. Pia hinh bé mat khong bing phing do ¢6 mat ¢ic
tang da, cic go-gir cusi, tdng, san va cit; cic viing-triting nho. Mép ngoii phia bién phan chuvén sang
sudn ra, thi od nhidu hang hoe, kKhe rink x6i mon cda hoat dong bién. Mép trong phia vung chuyén
sty sUom vuny thodi, od dis hinde thodi it ede go-gdviovling-teiing nho
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Khiic ber noi lap o Tay Nam-Cum Tay Nam {con goi la Dda Tday B): Cé cao do am (-)0,1 dén
(-)0.2my, Khi tridu 1en bi ngdp chim hodn todn, khi tridu kict mdp mé myc bién. Dia hinh bé mat khong
bang phiang do su ¢é mat clia ahing viing-triing nho, cdc khét dd san ho vi nhimg go-géf trdm tich. Dia
hinh mép ngoii phia bién vi mép trong phia ving twong e nhu khic by Bong Béc,

Khiic bo noi ldp (o Bac-Cum Bdce (Dd Tdy C): Co dien tich hep han se vat hai khic trén. Cling
nhu D Tay B,ay i khic bo bl ngdp hean tean khi triéu ién, con khi tnéu kiét céng ¢6 chd can, ché
ngdp. Dia hinh bé mat cling khong bing phiang do su ¢é mat cla abing khéi db san ho [0 16 khi tridu
rit v nhimg viing-uiing nhd. Pia hinh bé mat va dic diém mép phia bién vi mép phia vung twong w
nhu ¢dce khiic ba e,

Khic b ldp I Nam-Cm Nam: Dy i khie bdy luon ngdp ké cd khi triéu kiét. Pia hinh bé mat
tuong doi bing phang bi phlt boi tdp trdm tich vun cudi san vl cit.

Trén phong chung mat dinh ran ndi rd mot bor vong (rim) ddt doan bao [y mat vung véi do sau
tir vii mét dén 23m. Vung ndy thong véi bién khoi hing cic lach.

V-A.2  Hinh ding ran bd Tdy o mdt phang dieng - thiél dién:

Ran san o Pxt Tay ¢6 ddng hinh nén cut. BE mat dinb ran hot 16m vl bi cham khic b hoat
dong ciia bién, bai qua trinh tich e vat lidu va boi su tdn tai, phdt trién cla quén thé san ha. Mt dinh
ran bl chi phdi hai ¢l qui trinh tich tu-x61 mon v bivi ¢d hoat dong song cta sinl vt san ho. N6 duoc
Xdy dung, 16n tao tir vun san ho va khung xuong san ho tai chd. VE ban chat, b€ mat ran mang dac tinh
cta dia hinh tich tu-mai mon va k€ thia e thd moc cta san 1o, DAac bigl, & phin tung 1am cla mat dinh
ran t6n tai vung. Vung nay 13 k& qua cla sy tén héa ran. Suon ran d6c va duge cdu thanh tir khung
xuog san ho héa da tai chd. VE ban char, sutm ran 14 sdn phiam cda san ho v k& thita e thé moc cla
sant ho. Ngodi sudn ran, cdn ¢d cdinh cla ran-phdn dip thém vio sau khi di ¢6 suon ran. Cinh ran thi
thodt v v& ban chilt, by chi phdi bdi gud trink tich tu - béi dap thém,

V-B. CAU TRUC

V-B.1 Cdu trite bén ngodi:

Cdc trde bén ngodi ran i Tay gém sudm ran phia bién, mat trude ran, mao ran, mit bing ran,
mat sau ran hay sudm ran plifa ving, ddy vaag trung tam, Sudm ran phia bidn i mot vich déc ding, doi
doan ngan thodi {chan sudn). Chin suon dugc phi & tich. Suém bic thodi hon sudm nam (theo két qua
khao sit dia vac i), Mat tude ran, diy B ophdn trén cling cla sudn ran phia bién, kéo dai lén dén tan
mép ngodi cla ran ir do sau ~ 20 m, noi két thdc su phit trién phong phd clia qudn thé san ho. Mao ran
& not ran gdp khde 76 rét cla sudn & ria phia bién (chink 1 mép ngodi cia mit bing ran). Mio ran
nam & phidn dinh cla mat wrude ran. Mit bing ran kéo tir ddu sudm phia bién dén diu sudm phia vung.
Mat bang ran 1 mot ndn bing da cdng bi phi b cde manh vun san ho- cit san ho va bj hong kho hay
sdp nude khi tridu kiét. Trén mat bing ran ¢é ¢dc viing nong, cde rinh, cde dio, cde go-gd trdm tich
vun vi rdi rdc cie cum san ho, ngan map, khoe manh, Mit bang ran hoi nghiéng vé phia vung trung
tdm. Mat sau ran hay sudn ran phia vung 12 phan ran tir noi udn khic ré gt thit nhat cla sudn vé phia
vung dén noi udn khie 1o rét thia hai (noi chuyén sang day vung). Mat sau ran bi phit béi cdc tram tich
vun cudi, san va cdt tho voi mire d¢ mai nhan kém hon so véi mat bing ran. o} ddy, thua thét cdc cum
san ho dang 8ng, dang cb, khéi, san ho canh vA san ho 8 ong kich ¢& lon. Pdy vung trung tAm c6 dang
long chido vi dia hinh phan bac. Nhin chung, ddy vung khd thodt va bi phl bdi cdc trdm tich vun min
(Md < 0,05 mm) va rdi rdc cdc cum san ho canh thanh manh, gidn dé giy(loai san h6é moc nhanh hon
toc do tich tu trdm tich). Cic khdi tdeg dd san ho dang thdp cao trén dudi 1m ndm phan bé rdi ic &
trung 1aim day vung.

Trén so dé mat cat ngang ran {theo hudng Pong - Tay) thdy o mot so su khde biet sau: Mat
truGe ran va sudn ran phia vung & khide b 4 TayA ¢é dia hinh dc hen so vai khnde bey Bd Tay B. Mt
bang ran & khic bir D4 TayA c6 cao do [én hon, ¢d dio cat ndi, nhung lai hep hon so khic béy phia D4
Tay B. B& mit ddy vung khong biing phing bi sy ¢d mit cla nhiéu khoi dd san ho nito trén mat ddy va
cde ho-triing. Bac biet, & phin bac vung b cdc khdi da nho cao trén ddy tham chi gan sdt mat nudc.

* Cac lach ne nhién thong vung trung tém voi bien { xem phan VI-3.b: cdc lach o ran Bd Tay )
V-B.2 Cdu triie bén trong:

Cau tede ran DA Tay vé e ban nhu mo hinh cfu trde chung cta cic ran san ho & QDTS Phan
khung xwong thé hico trén binh do 13 b vbng v cdu thimh chit yeu 1r cde dd khung san ho. Phin thit -
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phin than trong ciu thinh tr cde dia vun san ho, di duge tich t gong didu Kign vung. Mo hinh khoi ran
Pd Tay A mot toa ndi v dat vai dinh tuong dat biang v sutm doc dimg .inh ran duoe xem [ tuong
ddi bang véi dia hinh dan xen cla phan 16m vi phia 160, Phin 16m ¢é cao Jo trung binh (-)15m - 20m
vi & dang vung. Vung bi bao quanh bdi phin 16t ¢6 cao do trung binh 0 + (-)2m. Phan 161 & dang b
vong. B vong bi dut doan - phan khac d€ tao nén cdc phin ndi — khde bir néi, lap 1o khi triéu kigr va
cde phin chim cing cic lach xen gitta ahfmg phan néi. Toa nati vi dai DA Tay ¢6 sudm déc dimg o cic
mat dac biét mat Tiav Nam va mat Pong Nam, Riéng & milt Tay Bic, suom doc phian bac vdi doan ngan
thodi. O suim Pang Bac con ¢ cdnh ran. Canh ran 13 phin dap thém vio sudn ran va c¢fu thinh chi
veu e dd van san he duce tich e trong didu kien ddy bién, Cdnht ran <6 e thé thodi boi k€ thir ciu
troc béi tich,

Ran Pid Tay con ¢d cdu rde phan tdng. Tinh phan ting thé hién & bé mat x6i mon gap & do siu
tir {-)13 dén (-)1 71 so vai mue nude bién hién dai.

V-C, CAC DA TAC RAN DA TAY:
V-C.1  Nhimg ddc diém vé kién triic:

Kicn trie da van 1he hies o kich thude (size). hinh diang (vhape) va do min nhan (roundness) vi
dac dién bé mat (surface featnre) cla cac phian o tao di. Kich thiege: Cie manh vun duge phan thanh
cac nhom sau: dudmg kinh trung binh (Md) tie 0,0039mm dén G.0623mm - thude ohdm cdc hat bot
(sift grainyy, (V) tie 0,0623mm deén 2,0mm - nhéne cde hat et {sand gramns), (Md) tie 2,0 dén
+0mm - phdm cic manh san {granule fragments), (M) 1 £,0mm dén 6:zhum - nhdm cde mdnh soi
(pebble fragments), (Md) tr 6L,0mm dén 256mm - nhém cde manh cudi {cobble fragments), (Md) 16n
hon 236mm - nhowm c¢ic mdnh tdng (howlder fragments). Trong s§& 6 nhidm trén, phd bién nhat thuoe vé
nhdm s, nhom san, ahom s61 v phdm cudi. £0 mai nhdn: Theo mite do mai nhan, cdc manh vun _
phin thanh 3 nhém chinh: Nhém goe canb (angular particlesy, nhém bin nhan- nhan (subangular to -
rounded) v nhom nhan (well rounded). Hinde ddny: cie manh vun tao did o6 hinh didng et khde nhau
v cling it die bigl, tir can 4o dén khong can doi maah thanh dig, dang cay (dendroidy, dung cinh
(branchy, dang vom (domel), dang Ong (columnar), dang cv (bulbous), dang tdm thim pht
(encrustingy vv... Vatlicu san ho v vo xde sinh vat khdce nhau vé kich thude, mdu sic, d6 mai nhdn va
hinh dang. Cde manh vun san ho ¢d kich thude trung binh dae dong tie cat (0,1-1,0 mim) dén ting (>
100mm). Con vo xde sinh vt ¢6 kich thude nho hoa trung binh dao dong e it (0,1-1,0 mm) d&n (20-
30mm}. Cic manh vun san ho ¢d wiu trdng, rdng xdm, xém, {t do. Vo sinh vat ¢ mdu tring, trang
tinh, dém do, dom ndu.

V-C.2  Nhing dac diém vé cdu trite:

Cdu tric dd the hién & trdt o sdp x&p vie phin tr tao dd, mdi quan hé gitta chdng va i 1@ clia
chimyg rong mot don vi dd. K&t qud nghién cdu cho thily cdc phin ti tao di sdp x&p theo mot mo hinh
v chidm mot 11 16 nhat dinh. Mot 56 trong ching tao nén phan khung chdng dF ¢ha did hay phin nén
chinh cita dd va 50 khde déng vai tro 1én-ldp e khodng trdng, khe hd cta phin khung hay kham vao
nén chinh. & day phdn khung v phdn nén luon chidm G 1§ [dn hon phdna [&n-1ap, phin khim trong mot
don vi di. Két qua nghién ciu cho thily ¢6 3 ki¢u ciu trie dic trung.
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Kicu cdu tric thir_phdt: kiu nay bao gdm phidn khung chi (host framework) - dang khung
chéng d& cia da, duge hinh thanh ti khung xuong san ho chét tai chd (in situ dead coral skeletons) va
phian phu (supplement)-dang ten, 1ap (iersiitial- filled) nhiimg khe, khodng trong cla khung cha. Phin
l&n gdm cdc mdnh vun san ho (coral debris). Kiéu cdi triic g hei: ciu tric bao gém phin khung da
{rock framework) - dang khung chdng d& cta dd, dugc hinh thianh tr cde manh vun (fragments), vt
dutng kinh trung binh (Md) >2,0mm va phan phu (supplement) dang lén, lap (interstitial- filled), la
cde hat vai dudmg kinh trung binh (Md) <2,0mm. Kidu cdu trac ot ba kidu nay bao gém phin nén
chinh (matrixy cdu thinh tr ede hat vdi dudmg kinh trung binh (Md) <20mm vi phan khim
{embedded) vio nén chinh, 1a cdc mdnh vun véi dutmg kinh trung binh (Md) >2,0mm.

V-C.3  Thanh phdn vdt chat:

Keét qud phin tich cho thiy cde dd san ho cdu thanh tir nhitng vat lidu ngudn gdc hitu co (sinh
vat) vir vat licu ngudn gde vo co. Vat Lidgu ngudn gde hitu ¢o chidm > 99% cdn vat licu ngudn géc vo
cernho hon 1%.

Vit lieu ngudn gdc hitu co-vat Heéu san ho: hau hét ¢ic khodng vt tao dd déu (& nhimg khodng vit
cdcbondt. Trong do cde khodng vat cacbondt Canxi (CaCO5) (16n tai dudi hai dang: khodng vat caaxit
viv khodag vit aragonite) chi@m 18 cao nhat ¢6 trong dd vun san ho (78,51%) va dd khung san ho
(97.27%). Thi dén khodng vat Dotomit (trung binh trong dd vun san he 042177% viv trong dd khung
sa ho 1, 33%). Khodng vat Magnesite ¢& ham [gng trung binh trong dd vun san ho 1a 0,1337%, trong
dd khung san o 1,711%. Cae khodng vat Viterite, Siderite, Ankerite déu ¢6 haim luong nhd hon [%.
Troug khi dé cdac khodng var Strotianite, Rodocrosite cd ham lugng nho hon 0,19, Con cic khodng vat
Cerussite, Smithsonite ¢d hiun luong trung bink nho hon 0,01%. Khodng var Spheropeobaltite ¢6 him
hrong thip nhat nhd hon 0,001%. Vit lieu npudn gbe vo cg (vat liey khong phai san hd): Vart liéu
ngudn gdc vo co gdm khodng vat thach anby, flmenit, rutin, zircon, epidot, monazit, silimalit, pyrit.
Chiing chidm ty 1¢ khong ding k€ vrong dd van san hé. Thach ande gip trong da vun b roi tir vire hat
dén 1%. Thach anh dang mdnh, sac canh, khong miu vt mdu xdm tro, kich thude (0,08-0,15mm) dnh
thiy tinh manh. Juseenir: Dang hat maw den, dot hit mdu nau den, kich thude rat nho (0,08mm) anh
bdn kim. Ruutin: Dang minh, miu do ndu den, kich thude hat (0,07-0,08mm) dnh kim cuong, bat mau
niu. Pyrit: Dang méanh, kich thude hat rat nho <0,08mm), ¢ doi hat hinh tap phueng, mau ving xdm,
bot nghién miu xdm dub kin manh. Epidor © Dang manh géc canh, mdu ving xanh, dnh thity tinh, kich
thude hat rdt nho 0,07mm. Monazic : Dang bat dang thude rit nhd ~ 0,07 mm, mau vang. Zircon: Dang
lang tru of phuong hai diw, nhiéu hat bi mai mon tr& nén ding thude, kich thude hat nhod (0,07-
0,08mun) mau hong, khong mau, rong sudt, hong phdt tim, dnh kim cuong. Anataz: Dang hat, kich
thude rdt nho (0,07mm), mau vang nay, dnh kim cuong. Sifbmalit - Dang lang (ry, 1rén mat tinh thé ¢é
soc doc, khong mdu treng sudt dnh thiy tinh. Trong thanh phin héa hoe cic dd san ho tao ran B3 Tay,
oxit canxi chiém ti ¢ cao nhat. Do luong oxit canxi 10n nén ham lugng chdt mat khi nung (MKN) cling
[ém, dang thi hai 12 cde oxit Na,0O, Si0,, P,0s, TiO,, Fe,0,. Ham luong CaO 354,2-36,6% (1B 53,4%)
v hop chdt hitu co ham hrong TB 41,0% (MKN ; 40,4-41,3%). Cic hop chat khde nhu Si0,, ALO,,
Fe,O., Fel, Mg0, P,05,Mn0, Na,0, K,O chi€m tir vii phan nghin (Si0,, MgQ, P,0;, Na,0) dén vai
phdn van (ALO;, Fe,0O,, FeO, MnO, K,0). Két qud phan tich cdc miu dd san ho bing phuong phip
quang phd phit xa cho thiy trony thinh phin héa hoc cha ching nguyén t6 canxi (Ca) €6 ham tuong
cao nhat, thir dén cdc nguyen t§ magie (Mg), nguyén & kali (K), natri (Na), stroati (Sr), dong (Cu),
silic (S1), mangan (Mn), sit (Fe) vd nhom (AD, s6 it cdn lai ¢d him lugng rit nhd nhu chi (Ph), bac
(Ag), antimen (8b), vanadi (V), niom (Al). Nhin chung, trong thanh phdn héa hoc ctia cac dd san ho
ta0 ran ¢ madt cdc nguyén 8 thude nhdm kim loai hoat dong manh nhdt: Kali (K), Natri (Na), nhém
cdc kim loai toat dong khd : canxi (Ca), magie (Mg) vi stronti (Sr} nhém cdc kim loai hoat dong vira:
Nhom (A, kém (Zn), sit (I'e), niken (ND), thide (Su), chi (Ph), ddng (Cu). Cic nguyén td phd bién vi
¢d ham lugng twong d6i du dinh nhu nguyén & canxi (Ca), thd dén nguyen 16 magie (Mg), sau dén
nguyén t§ mangan (Mn) v cudi cling 1 nguyén 18 sdt (Fe). Nhitng nguyén t6 nay tao nén cde hap chit
OXit vi cdc mudi cachonat.

V-C.4  Phan logi di:

Dua tren dac didm ¢au trde, kién triic v thanh phan vat chat cta cde phin t tao dd, ¢ thé phan
ciic da nghien ofu thinh hai nhém chinh: Nhém cde da khung san ho (coral skeletal rocks) va Nhom
cde dd vun san ho (coral clastic rocks). Trong nhdm dd khung san ho ¢é cde dd san ho voi cdu tride kidu
thit nhat, bao gém phin khung chi v phan phu {en, [dp. Ching 1 Pd khung san hd réu (hindstone).
Bd khnng san o khoi (frame stone), Da khung san ho canh (Bajflesione). Trong nhom cde Jd vun san
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tricn leén duge - ciing nhy hong mdm thi cay khong the nao 1on lén ducge. Mao ran luon chiém vi tei cao
hon mat bang ran, mat tién ran v mat sau ran. Mao ran, mat bang ran, mat tién ran déu thuoc phin
kKhung xuong cha ran. Phan khung xuong ran duge xem nhu bo khung ctia mot tda nha. Néu
khung xuong ran bi phd hiy thi ran s€ do vo, ciing ulie bo kKhung nhi bi hu hong thi tha nha bi sup
dao.

VI-A.2  Bdac tink dd tac ran

Ran san hé duge xay bdi cde dd ciu thanh tr khung xuong san ho vid manh vun san ho. Khung
san ho chda bam legng [on chdt canxi dudi dang hop chat canxit (CaCO ) nén cice dd duge xEp viwo toai
da cacbonat. P4 khung san ho tinh khiét hon da vun san hd do chida it tap ehdt hon. £24 khung san ho
nhanh hoa dd hon v rin chic hon dd vun san he cing thoi. Tuy ¢é mot s6 khic biét vé thanh phin wp
chit va mute d¢ bign ddi sau tao dd, vé co bin cde dd khung san ho vi dd vun san 1o déu [a loal dd yéu,
chiing khong bén vimg trude su phd hiy héa hoc va e hoce, dic bigt ching dé bi hoa tan khi ¢d axit,
tham chi axit y&u nhu nude mua [nede mua chia 0,03% trong luong 13 dioxit cachon, Luong dioxit
cacbon {CO,) ndy lam che nude ¢d tinh axit yéu]. Cic da khung san ho va dd vun san ho nam ¢ do siu
tir 20m tré xudng (so vai bé mat ran) ¢é do bén vitmg cao hon cdc dd nam phaa trén.

Thanh phan vat chat di tao ran chi y&u fa cde hop chit héa hoe dang mudi ca axit cachonic bao
gom CaCQ ; MeCO,;, CaMele(CO,), BaCO,; FeCO, MO, SnCO,; PhCO ;v ZnCOy, hay chi yéu
la cde khodng vit bao g(im canxit, aragonite, dolomite, ankerite, viterite, magnesite, strontianite,
siderite, rodocrosite, smitsonite, cerussite, vie spherocobaltite. O phin trén clha ran kKhodng tir 8 -16m
dén dinh ran, hau hét cde da vun san ho va cde dé kKhung san ho ¢ mie do gén két véu va ching con
ducic xem [a dd ved san ho hién dai (modern coral limestone). Chidug hién dang & giai dean dau cla
qud trinh hoa da (giai doan sau tich ty). Mot s¢ load dd vol o ran nhu cdt vol, cudi voi va bot vol &
phin trén clng cla ran, nhdt 1§ cde ddo ndi, bot voi chia tap chil hite co nhu plian chim (guano) di
try nén kém bén vimy do su khong dong nhat vé thanh phin vt chdt va thigu - hodc 1t xi ming gan ke
Mure do tai k&t tinh véu (slight recrystadization) cua dd khung san ho, dic biét dd vun san ho dan dén
ching chua the e thanh da hoa cuong (rarble). Do miae do dolomite hoa cla dd vun san o dac bict
dd khung san 1o con rat yéu nén chdng chua the thanl di voi dolomite (Dolomite limestone). Nhin
chung, do mic do tai két tinh va dolomite héa véu, nén cde dd khung san ho va dd vun san ho & phin
ran trén cling kém bén vimg (Ching chi bén vitng hon khi & dang dd hoa cuong hay dd voi dofomite).
Tren thue te, dd hea cuong va da voi dolomite bén vimg trude phd hiy o hoc hon nhidu so véi dd voi
chua tai két tinf hay chua bi dofomite héa. Pd khung san ho va dd vun san ho & phin trén cda ran con
¢ dao rong cao (trén 10%) hay néi khic di cde dd khung san hé va dd vun san hé con duwoe xép la dd
xop do do rdng cao. Cac dd vor x6p rit dé& bt phd hiy co hoc va bi phd ity héa hoe (do hwu théng dung
dich tot nén dé bi hoa tan vA ria Wa). Xét v& 1ong thé, cde da tao ran & phan trén khodng tir 8 -16m
dén mat dinh ran thude loai d4 yéu, kém bén vitng trude pha hiy co hoc va héa hoc.

VI-A.3  Pic trung dia hinh - dia mao

Bia hinh - dia mao cdc ran san ho thé hién & hai phan ciu tnic cha ran: Mit dinh ran va suom ran,
& Bac trung dia hinh - dia mao sudn ran: Pa s§ cdc ran san ho viing quin dio Trudmg Sa ¢d hai loai
sudm-sutm vé phia bién vl sudm vé phia vung trung tam. C4 hai loai sucm ran déu ¢6 dia hinh bé mar
phan bic-phan doan thanh cdc doan dai déc v doan rit ngin thodi. Poan thodi duwce xem 14 chan cia
doan ddc. Suon ran phia bién ¢6 do déc I6n hon sudm ran phia vung. Dja hinh phdn suén tréa cling phia
bién bi cit xé bdi cic khe ranh do hoat dong len xudng cha tridu. 2 Pic rung dia hinh - dia mao mat
dinh ran: Pia hinh mat dinh ran khong bang phing, theo do cao so véi muc nude bidn trung binh ¢6 thé
phan ra 3 kifu dia hinh chinh. [-Bia hink cao: 1I-Dia hinh ngang: HI-Bia hink thap. [ - Pia hinh cao:
Pia hinh cao trén mat dinh ran bao gdm nhimg phin 0di dang ddo v gd nhd trén mat dinh ran, fuén
cao hon mue nude bién tir 1,8m dén 6,5m (61 vdi ddo) va tir vai centimét dén trén Im (doi véi go
nho).Dia hinh cao ¢6 bé mit kieu chdo nong. [[-Big hink nganrg: Dia hinh ngang trén mat dinh ran bao
gom nhimg phin map mé muc nude bidn (gin sdt mue nude bicn hode nho cao hon vai centimét dén
chuc centimet Khi triéu rdt va sau dudi mue nude bicn tir viii chue ceatimet dén 2-3m khi triéu lén). Dia
hinh ngang t6n tai & dang ber vong ran (bao gdm mio ran v mat bang ran) va & dang thém nude nong
bao quanh dia hinh cao. Pia linh ngang bi phan cich bt cde lach, eo bién thong dia hinh thap bén
trong (vung trung tam} vai bién, Pa s dia hinh ngany ¢6 bé mdt hoi nghiéng vé phia dia hinh thap, s6
fhoi nghiéng ve€ phia bién. ITdu hiét bé mat cla dia inh ngang g6 ghé, map mo (khong phing) do su ¢o
mat cla cde dia hinh néi & dang g6 nhd, mom nhd cha nhidu ting da san ho kich thude khde nhau, va
bt suecd mat cOe cace khe ranh tao ra héi hoat dong cha dong tridu. [-Pia hink thip, ia hinh thap
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trene mat Jdmb ran chu 1 vung truny tim,bi bao quanh ban dia hinh ngang. Pia hinh thap ¢6 cao dd am
dao dong 1 (-) 23m dén rén (-H40m. Dia hish thip thong vai bién khoi qua cdc lach . Da s dia hinh
thip ciing ¢¢ bé mit kidu long chio lon nhung diy twang doit bang vdi cdc Khdi go dong cao t6i 1,3-
2w Bia hinh thip bi phi chil yéu bdi cde dd vun san ho nha cdt, bot v it cudi san. VE 1dng thé, dia
hinh ngang thudmyg om 1y dia hinh thap v dia hinh cao va trong nhiéu treomg hop dia hinh ngang [a
nén cia dia hinh cao. Pia hinh ngang nam & phan ngodi cla mat dinh ran con dia hinh thap thudmg
ndam O phin trung tam cba mat dinh ran. Pia hinh agang va dia hinh thap ¢4 dién phan bd 1dn hon
nhicu di¢n tich dia hinh cao. VE& hinh ding, da s8 dia hinh cav ¢6 dang hinh biu due, s6 it ¢6 hinh
khong bau duc nhu hinh tam gidc. Pia hinh ngang va dia hinh thdp ¢é dang vong khuvén-bau duc.
Trong didu kien hidn khoi rit cin dia hinh cao-dia kinh nét thi ran san ho lai khong thod méiin dudc.

VI-A4  Bactrung dong lue bien

Pong lue bicn thé hién & cde dong bidn va song bién. Dong 1roi, dong triéu vi dong song tao nén '
dong 1wag hop v dong du. Thutmg dong du chi gom hai dong phi ticu; dong chay g6 va dong song M Lf%
doc bis. Dong téng bep gom dong chdy gid, dong tridu va dong séng doc bo. Dong tong hop nay xudt =~ .,
hicn o khu vye sdt b dia hink cao (ddo ndi) hay  co, lach thong vung trung tim vdi bién. Dong chiy #7+ 7
g hop & kho yye xa ho ngodi mit tién ran vi tren mat hing ran, bao gém chi yéu hai dong; dong ’
tricu va dong chiy gid. J khu vie ngodi sdu (mit tién ran) va phan phia bién cha mat bang ran, dong
tricu vit dong rdr dong var ted quyct dindy, con phan phis dido ca mat bang ran v khu vie sit dao thi
dong 16ng hop do dong tridu va dong song déng vai o quyét dinh. Dong dng hop 6 trl s6 [on khi
dong ot vi dong tridu cung hudag v ¢d e s6 nhd khi hai dong trén khdc hudng. Dong téng hop
thutmg wanh & lach thong vung trung tam vdi bién, bai 1€ trong moi trwdmy hop (cd Khi tridu 1én vA
ticu xuong) déu gom 3 Jong thanh phdn: dong (néu, dong gié va dong séng. DOt véi ran ¢6 vung
trung tam thi dong hre bién & vung trung tim phy thuoe vao Kich thude va do sau cta vung. Theo két
qud nghicn ciru Khd nang soog cba cde fode san o v theo Ke qua khido cdu dong hue bién, ¢o the nhan )
thiy ¢ cde vung trung tm nho va do sau khong lin (<20m) thi dong lue bi¢n yéu hon so vdi dong luce
ngodl bidn: con & civ vung trung tm Idn v do siu 1dn (80m-100m) nhu vung trung 1am trén ran Song
T vivan Ba Binh - Nam YEUTRT dong tue bidn gdn ahu tuong duong vii dong hue bidn ngodi bién. -

VI-AS  Phdn dinh cdc ran thich hop cho mo luong
Flicu & ving quin dio Trecme Sa tén tai hat nhdm ran chinl: Nhém cie ran ¢o dido ndi don vl
theém nwde nong bao quanh vie nhom cde ran ¢é bo vong v vung trung tam.

Cac ran san ho ¢6 dao ndi vdi thém nude nong bao quanh Nhting mdt thudn - 161 cho ludng va
bén - cany deu: 40 néi cao trén muc nudc bién ral [y wong cho Xy dung cong irinh trén bién. VE
mil nao dé rat thuae 1ot cho xay dung bén dau. Nhiteg cong trinh ha tdng co s& phuc vu cho bén dau va
luéng nam trén dio ndi hoan toaa trinh duge hoat dong caa dong bidn va soéng bidn. Chi phi xay dung
cde cong irindl ha tang co sO ¢ phiin duge gidm nhe. Nén mong ¢6 (125.000 nam) nim khong sau (trén
dudi 10m). Day cing s€ 1a didu kien khd 1y tuomg d€ dong coc nhdi sdu bim vio nén méng cb khi xay
dung cong trinh. Xung quanh ddo néi ¢6 cic bl bién tuy hep xong thuan cho tau thuyén cip bén.
Thém nude bao quanh dio thuong nong va rong, luon fim gidm hoat dong cha dong bién va séng bién
doi véi dao not. Nhitng mdr khong thudn - khdng 161 cho luéng vi bén - cdng ddu: Pio néi ciu thanh tir
cde dd san ho wé mai duge hinh thish tr 6.000 nam ey lai day vi thé dg bén vimg kém hon cde dd cd
(so sdnh tuong ddi) (cac dd ¢ hon duge hinh thanh tir 6000 nam). Thém nude bao quanh dio ndi
khong thuan cho tau thuyén vao sdt diao do nong. Néu vao duge phai chey khi triéu 1én hodc phii dao
khodt thém nude nong quanh ddo. Trén pham vi ran ¢6 ddo néi véi thém nude bao quanh khong ¢é
viing nude ling va sau lam cang - bén dau cho thu thuyén. Ran ¢6 ddo ndi v6i thém nude nong bao
quanh dang 1a ran khong dn dinh, dang chiu thay déi do né [4 ran chiu phd hiy. Su khong 8n dinh hoan
toan khong thuan lyi choe xay dung bit etk loal cong rinh ndo.

Cde ran ¢6 by vong va vung trung tim: Trong nhém nay t6n tai 3 phu nhém: (UPhy nhém cic ran
¢6 het vong dit doan ludn ndr cao ngay ¢d khi iy [én.2Phy nhom cdc ran ¢6 bér vong didt doan tap
132 Ph nhom cac ran ¢ bo vong lién lueon ngdp chim dudi mat nude ngay ca khi tiéu xudng.

Phy nhdm 1: Cic ran ¢6 biy vong dit doan ludén ndi cao ngay cd khi tridu lén va b vong trung
., Nutns gt thucin- 161 cho ind luong va bén - cdng ddw. Nhimg doan b dit doan dang 14 cde dio
noi, ching 1a phan lue dia 1V twomg cho xay dung cdc cong trinh ha ting o sé cho bén diu. Xung
quanh ddo ndi ¢ bii bicn va ¢6 thém aude nong. Cde bii bign vi thém nude nong Lam gidm hoat dong
el bien. Nén mdng o6 (125.000 wéi v hony pam khong siu (dudi 10m) thuin cho dong coc khi xay
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dung cong trinh bdm vio aén méng 6. Vung trung tdm tren pham vi cie ran phu nhém | thudn, ¢é thé
xem nhu cing cho thu be neo daw. Nlufne mdr khong thudn-khong tor cho mao luong va bén-cang
ddu.Phin noi ¢ia cic doan be din khie ciu thinh 1 cde dd voi van hinh thanh & giai doan 6.000 nam
dén nay - gin két véu - khong ran chac. Do ton tai thém nude nong bao quanh ddo nén tau thuyén cap
vito sdt dio rit kho khan, phai che ridu 180 hoac phii dao Khoét thém nude nong tao ludng vao sit
dio. Vyng trung tim rat ong, dién tich 68,13 km® dén 412,35 km?) v sdu 60 - 100m nén khong thuin
d€ lam cang cho tu thuvén neo daw. Mat khie trong vung trung tam dong hee biéa rat manh (do rong
Vi sdw) panh gdn bing dose Tue agodi bicn, vi thé khong thudn d¢ xay dung cang. VE mat phan loai,
cide ran co béy vong dat doan tuon ndi cao ngay ci khi triéu 1én va 6 vung trung tim hién dang 13 cic
rait chiu phd hty, Vi thé ching dvge xem 1A dang thay ddi, khong én dinh. Tinh khong én dinh hoiin
10idn bat lei cho sy dung bat kv loat cong trivh ndo. Nine vy, phaong dn tim ran thich hop cho mo
luditg va bén - cang dau & phu nhém 10 cic ran ¢6 by vong dit doan luon ndi vi vung trung tam sé
khaong hicu qua.

Pl nhim 22 Cac ran <6 bésvong din dogn midp md viy vung trung tam.Nhing mdi thudn- t6t cho
md ludng va xav dung bén deéw.Tren pham vi cde ran cda phu nhém hai, ¢6 phin ndi trén mat nude chi
khi trién vit, con khi tridu [én hodc phan ndi d6 bi nedp hodn toin hode ndi ¢hi cich mat aude chit it.
Phin noi chinh 1a doan vz bis vong. Phin bir vong ndr map mé wy khong 1v wedng cho xay dung cong
trinh ha tidng co s phue yvu bén dau nhu ddo néi xong trong viing hign nude sau trén dudi 2000m thi lai
thuin lgi cho xday vic cong trinh trén coc hodce thuan 1i cho cong tic ton nén ban ddu dé€ xay dung cic
cong trinh ha ting corstcoa bén - cang dJaw vic ludng v, Mit Khdc, phan ndi khi tnéu xudng va lap liy
khi tridu [en ¢lha bis vong dit doan ciu thinl tir cac dd khung sas ho hién dai gdn két vira tuong d6i ran
chiw nén khd thuin cho xav dung. Vung trung tam khong tdn (diga tich tir 3,7 1km? dén 30,28km?) vi
nong (L0 - 20m) vaén thiy dong Tue y&u hon so voi thily dong hue ngoai bién. Vi dac tioh ndy vung
trung tam rat thuan d€ xiy dung cang — bén dju cho tu thuyén. Cic ran thude phu nhdém 2 thude chu
quyen cuua Viet Nam (khong phai ran tranh chip) va nam & phian Dong Nam cia ving quin ddo Truomg
S o gan dAt idn v gan nhu nane gitta fue dia va phian Pong Biac xa nhit coa ving quan ddo Truomg
Sa. Cice ran thuge phu nhém 2 1 nbimg ran ngémyg phat trién va on dinh theo 1thod gian nhu di néu & cic
philn tréa clia bio cdo. Tink 6n dinh cla r rit can thiet cho xdy dung cong trinh. Nhitng médt khong
tHhigin- KMo (61 cho luong va bén dare Phan doan by ndi nho hep vi khong cao-chi map mé mat bién
khong thuan cho xay dung ha ting co sé. Xét vé mat thuan va khong thuin cia céc ran phu nhém 2 thi
nhitng mart thudn nhiéu hon nhimg mat khong thuan, vi the phuong dn tim ran thich hop cho mé ludng
vt bén - cdoy diu nham vio cie ran cd bt vong ¢t doan mIp mé va vung trung tam 12 13 vu nhit.

Phuy nhim 3: Cic ran ©6 bo vong lién luon ngap chim ngay ca khi tridu xudng va ¢6 vung trung
tane Nhtng mar thudn- 1ot cho luong va béh ddu-Vung trung tam khong o (dién tich 10,50km* (ran
Phan Vinh) dén 34,52km”). Céc ran thuge phu nhém 3 da 56 thude chd quyén coa Viét Nam, nim
khong xa ddt lién va gin nhu nam & khodng cich gilfa dat lién va phan Dong Bac xa nhat cla ving
quin diao Truong Sa.Nhtng mdt khong thudn-khényg 16t cho ludng va bén ddw B vong-bo phin cao
nhat cha ran con nam sau dudi mue nude bién trén 3m do vay khong thuan cho xay dung cdc cong
trinh ha tdng co socta bén - cang dau va ludng vio. Thay dong lue trong vung nho hon kKhong ddng ké
o v thuy dong lue ngoai bién, do lae ndo vung ciing ngap chim. Cdc ran thude phu nhém 3 12 cdc ran
con dang phit trién do vay ching khong dn dinh. Tinh khong dn dinh hoin 10An bdt lgi cho xiy dung
hit k¥ loai cong teinht ndo Nhe viy, phuong 4n tim ran thich hop cho md ludng v xiy dung bén trong
sO vie ran thuoe phu nhom 3 14 kKhéng 181 wu. Nhimg phan tich trén khi xem xét cdc nhém ran cho
thily: C6 the tim chon ran ¢6 trién vong cho md ludng va xay dymg bén - cang diu tit cde ran thude phu
nhom 2, cy thé trong s6 cde ran ¢6 b vong it doan map mé bdi & nhimg ran nay nhimg mat thuan-té
cho md ludng vi xiyv dimg bén dau thi nhidu hon cdc mat khong thuin, Hon nita mat khong thudn &
cdc ran thude phy nhom 2 ¢é thé khie phuc duge, tuy dor hoi kink phi cao khi xay dung co s ha tdng
trén bdr vong miap mé. Con & cde ran thude phu nhém 1 va phu nhém 3 nhitng mat khong thuin khé c¢é
kha nang khic phuc duge hay hoin todn khong the khic phue duge Cic ran ¢6 by vong dit doan mép
mé vi vung trung 1Am § viang quan diao Truomg Sa la ran DA Tay, ran B4 Pong, ran Toc Tan.

Nhu vy, ¢o 4 phuong an phan dinh-tim ran thich hop cho ma luéng v bén dau: Phuonyg dn thie
nhat: Thue thi déi vii cde ran san ho cd ddo ndi don vii thém nude nong bao quanh. Phudong dn thie
hear: Thue thi d6i vt cde ran san o 6 biy vong dit doan luon néi ngay ca khi tricu xudng va vung
trunyg tam. Plucong dn thoe ba: Thue thi doi vér cde ran san ho ¢6 by vong dint doan 1ap 1o (mdp mé) va
vung trang . Phiame dn thee ae Thee thi doi vét cde ran san ho ¢d by vong lién luon ngap chim vi
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vung trung tam. Trong s6 bon phueng dn trén, phuong An 3 duge xem (61 uu hon ca vi theo phuong dn
iy 6 khd nang tim thay ran san ho ¢d rién voug cho md ludng v xay dung bén dau.

VI-A6  Ran co trién vong ma luong

Nhu & muc VI-\-3- Phan dinh cde ran thich hop cho md ludng v xdy dung bén déu, da lua
chon tir 15 ran duoe 3 ran thich hop: ran D4 Pong, ran Dd Tay va ran Toc Tan. Nhiém vu tiép theo xem
Xét vé nhitmyg oat thuan loi nhdm chon ra ran ¢o ridn vong md tudug vi xay dung bén dau. C6 trién
vong duge xem xét tie nhidu goc do: Co sd dia ¢hit dia mao, yéu cdu; khd nang thue thi va tinh én dinh
tau bén chia cong trinh v chi truong dinh udng. Tinh on dinh: Ba ran 4 Dong, D Tay vi Téc Tan
déu 1a nhtmg ran ngimy phdt triéa,hidt (3 can D4 Tay va ran Tée Tan, riéng ran Da Dang con ¢6 thé ¢é
kha nang phdt treén lén chat it, song xu the chung van 1 6n dinh. Su 6n dinh niy rit cdn thiét cho xiy
dung cdc cong trinkt ¢d dinh. Bo voug ddt doan - phin cao nhdt cta ran nam & vi el mip mé sdt mye
nude bién tham chi nho lén chat it khi riéu xudng, vt & vi uf cich mue nude bién rén dudi 2m khi
tricu [en. B vony it doan ¢ do rong tr 400m d&n treen dudi 1000m va cdu thanh chi yéu (>30%) tr
di khung san ho viv thit yéu tie dd vun san ho. Do qud trinh hda dd dién ra sém - nhanh, tham chi ngay
Khi sun ho v chét va trong didu Kien trén bé mat nén da kKhung san ho 1rd nén vitg chac hon da vun
san ho. Trong diéu kién ngap nude bién, hoat dong dio khodt (¢ chimg muc nhit dinh), kich thich qui
trinh Bolomite hoa cde dd vol - dd khung san ho. Cang sém Polomdit hoa, da l\huug san ho cang nhanh
ran chde v sdm ey nen bén vimg. Vung trung tam cda cdc ran Pd Tiy, D4 Dong vi Toc Tan khong 16n
vit kKliong siu. Thiy dong e rong vang véu hon ngodd bién. Vung trupg tam cta ran Pa Tay, i
Bong viv ci Toe Tan thang @i bign bén ngoiii hing cic eo hidn - luch bién rong rdt thean cho riu
thuyén qua tai. Phan tich tdng quan vé b vong va vung trung tam. vé tinh on dinh c0a ran san hé cho
thav ¢d 3 ran thich hop cho md ludng viv xdy bén - ciang diw, song ran ndo ¢6 trién vong nhat cin xem
x€t cu the. Trude hét vé tink én dinh thi ran Da Tay v ran Téc Tan dn dinh nhit, thi dén ran Dd Pong;
béi ran B Tay va ran Tde Tan hodn toan ngung phdt tricn, Con ran D4 Dong ¢d thé con phat trién
treng xu thé ngung (chi con kha nang phie rricn 1éa chit it). VE phin ndi clia hér vong dit doan: Ran DA
Tay viovan B4 Pong co mol s6 mdm nho - g6 nhd Jd khung sap ho cao trén mat bién chdt it ¢on ran
B Bang thi hidm v neu ¢ thi chi L cde mo nbd san ho song. San ho ¢6 thé séng duge khi tridu mit
Chiing han nhu san ho Helipora va Acropora day [4 nhitng lodi san ho ¢6 thé séng & bién ¢o thiy tridu
en xudng, nhio ten chat it khot mat nude khi tridu suong Riéng & ran D4 Tay, mot s§ phin ndi ctia b
vong dut doan <o the ton cao vii md rong, bing ching cho thiy con nguoi di xay dung nén méng cho
den bidn vi nbd tam tren phdun ndi cla b vong di doan, VE vung trung tam: Mac dit con phai nghién
ctiu nhifu vé sd fwong 1dn cic ran ¢6 vung trung tim (13 ran ¢o vung trung tim) ahung cho dén nay, (i
cie ngudn i liéu cla nhimg cong trinh trude day va két qud do dia val Iy gdn day ¢6 thé khang dinh
chae chan vung trung tam cda ran D4 Tay khong siu, Do siu ddy vung thay d6i trong giéi han 8 - 10m
dén 20 - 23m vdi xu hudng ndng ddn & khu vue o vung va sau dio tr Pong Bac 16 Tay Nam. Vé cdc
eo bién - tach bidn thong vung trung tam ra ngoai bién. O ran D4 Tay ¢6 3 co bién thong rong va sau.
Trong s6 d6 eo bida thi nhat thong vé hudng Bac, eo bién thit hai thong vé hudng Tay Nam con eo
bién thit ba vé hudng Pong Nam. & ran Pd Pong ¢6 1 eo bién hep va nong théng véi bién. O ran Tdc
Tan ¢ nhidu eo bign rong vil siu trong dé eo bidn thit nhit thong vé hudng Bac. Cac eo bién con lai
thong vé hudng Tay Nam va hdu nhu mat Tay Nam cla ran hd - thong vdi bién. Xét vé eo bién thi ran
Bd Tay thuan fof hon hai ran Téc Tan va Da Dong do ¢ s8 eo bién vira dii dé thong vdi bién ma vin
it duge do kin. Trong khi dé ran DA Pong chi ¢6 mdt eo bién hep va ndng khong hoidn todn thuin loi
dJé lam tudng cho tau thuyén, Ran Téc Tan do gan nhu m& & mat Tay Nam nén khong ddm bao do kin
cho vung. V& hudng kéo Jai cla ran, nhw di trinh by & phidn VI-1.d dic trung d(":n;: luc bidn, binh thdi
¢la ran g6p phin dnh hudag ding ké dén dong luc bién hoac kich thém hodc gidm thiéu tic dong ciia
dong bicn vi séng bidn len ran san ho. Ran D Pong kéo dai theo huong Pong Tay, ran Pa Tay kéo
dai theo hudng D(mg Bic Tav Nam con ran Téc Tan kéo dii theo hudng Tay Bic - Dong Nam. Nhu
vy, vo the thay ran Da Tay nam xu6i theo hai hudmg gié miba chinh: Mia gi(’) Dong Biac va mia gid
Tay Nam. C6 18 vi thé suomn Ty Bac noi ¢6 eo bién thit nhit va suon Pong Nam ctia ran (noi ¢6 eo bién
thr hai va thi ba) khong chiu tdc dong true tiép cla dong chay gié hudng Pong Bac v hudng Tay
Nam. Ran P4 Pong sutm Bac chiu tdc dong true 1iép hode vdi gée 43° cha dong chay gié Pong Bac,
con sum Nam chiu tde dong true tiép hode voi gée 43° cla dong chdy gioé Tay Nam. Ran Téc Tan,
sudm BPong Bic chiu tde dong trye t€p cha dong chay gid Pong Biac va suim Tay Nam chiu tdc dong
tre tiép cia dong chay gio Tay Nam. Phan tich tréa cho thay ran D4 Tay chiu tic dong cia ddong chay
gtd Pong Bac vivdong clidy gio Tay Nam ¢ phin v&u hon - nhe hon hai ran Tée Tan vi £d Dong. Cic



co bidn thong vung vai bidn cia ran P Tay khong phii déi mat véi cie dong bién, trong khi dé cic eo
bign caa ran Tae Tan phit dei dién hoge gde 437 von cde dong bicn.

Nhur vy, trong s0 13 ran nghién ciru ¢6 3 ran tridn vong cho mo ludng, dé 1a ran Da Tay, ran Dd
Bong v ran Toc Tan,
VIB.  KHA NANG MO LUONG VAO RAN DA TAY
VI-B.I  Bge diém dia chdt ran Pa Tay

Trong s0 3 ran thich hgp cho mé Iudng: ran 4 Tay, ran D4 Dong v ran Toc¢ Tan thi ran D4 Tay
co trien vong ahid do ran pay oo nhicu phin nor cao chdt it trén mat bicn, <6 vuang nong v tuong doi
Kin v 3 fach thong véi bién khot & cde hudng khong true dién véi cic dong chdy gié Dong Bac va
dong chay gio Yay Nam. Gié Pong Bac viv gad Tay Nam [a hai gio chinh vi manh nbit hoat dong &
OBTS. Nhu vay. phuong dn chon ran Bd Tay 1 phuong dn t0f vu nhat bdi ran nayv ¢é nhiéu mit thuin
to1 vis ddp dng duge nhu cdu an ninh quac phong va phit trién kinh 1€, dap dag yéu cdu v€ ludng va bén
didu- cing diu cho tiu thuvén, on dinh-ldu bén vi vune nong, tuong doi kin va thuan tén-hodn toan w
nhién chua cian dén sy tde dong cla con ngudi, Mar khic ran P4 Tay nam & vi trf gin nhu gifta dit lién
vt cde ran xa nhat o phan £ong Bac guan dao Trutmg Sa, no cd kha nang ddng vat trd trung chuyén -
nel dirng aghi - 1ép 1@ wr dat lidn dén cde dido-ran xa.
VI-B.2  Buae diém dong lwe bién ran Ba Tiy
VI-B.2-a  Thuay fidy

Che do thay ridu & khu vye bidn ran P Tay mang dac tinh nhit iriéu khong déu. Da s6 ngay
trong thdng, trong mdi ngdy déw <6 mot Jan ridu en vi mot 3o ride xudng. Thanh phin nhat tnéu
tang nhanh theo do xich victa cac thién theé nén do cao 1dn nhit sue nude thay tridu trong khu vae roi
vito thing [ VI VI vic thang XITdat 1én 2,1 m. Trong cice tuing ricu véu roi vio cice thing 111 1V, IX
vie X tinh chat nhar widu suv gidm mue nude [n xudng véu., Vio thai kv ridu cudmg trong mdi chu ky
naa thang, dao dong tricu fen xudng manh hon thivi k¥ méu kém. Trung binh trong mot thing <6 hai ky
aude fon v bicn d6 dao dong muye nude e 1.2 - 1.7 m, moi kY kéo dat 9 - 10 ngay. Gii cic ki nude ién 1a
cdae Ky nude kém kéo did 3 - 6 ngdy véi bién do dao dong e 0,2 - 0,8 m.

VIB2-L  Déc diém dong chay

Dong chay tong hop ¢ khu viee bidn ran Da Ty khd phite tap, trong d6 yéu td dia hinh va hinh
thdi mat bang ran ho dnb hudmge it [an dén su phan bo dong chay & day, Khi widu kiét, dc do dong
chdy & phia trong dao £d1 nho, con & trén mdt bang ran 8¢ do gian nhu bing 0. Khi triéu 1én cao, mat
bang run bi chim ngdp dudi nude, cdc dong chiy thinh phin duge phdt trién manh nén e do dong
t6ng hop cting manh len. O mat trude ran va phda trén cla suom ran dong chdy téng hop bi chi phéi manh
bot dong tridu va dong troi do gid. Khi vao dén mio ran mie d¢ chi phoi cla dong trién i dong ng hop
gidm di v kit vao i@t b phidn ran nho cao tht dong sdng ddng vai 6 chil dao, hic ndy dong tndu va dong gié
chi ddng vai tro thit yéu. Vao dot gié mba TN phat tri€én manh, théi tiét [de ndy thudmg ¢é dong, kém
theo triéu cudmyg nén tde do cda cdc dong thinh phin khd 1dm {dong tridu, dong 1r6i va dong séng) dén
dén dong chiy tdng hop c6 (6 do khd cao. Két qud do dac dong chdy tai khu viee DB cdch Pa Tay B
khodng 200m, ¢ ting Sm di do duge 16¢ do cue dai dong tdng hop dat 105 cm/s. Phan b dong chay
ndm trong khodng tdc do 10-30 cm/s chi®m tn sudt (6o nhdt (85%), hudng cla dong téng hop gin
song song vai dutmg by vién ran-mao ran (hudng OB va TN).

VI-C. €O SO KHOA HOC M3 LUGNG VAO RAN DA TAY
VI-C.I  Cdclach o ran Pd Tay

O ran b Tay o kha ntiéu Jach tu nluén thong vung trung tdm vai bién khoi. Ching 12 dau dn
dé lai trony qud trinh phdt trién-tién héa ran Judi su chi phdi manh mé cta dong luc bidn cing nhy sy
t6n tai-phdt trién cha san ho tao ran. Clng véi su tién héa cba ran P4 Tay, hai the he lach di duge hinh
thanh. Mai th he fach Gng v mor giai doan md ran 13 ran bam sat (ran ¢6 mat dinh map mé mat nudc
bicr, khi tridu rdt bir vong nhod cao, nude trong vung mit ra, sau dé trin vao-khi triéu [én-cha y&u qua
cde tach), The he thie nhat hinh thanh vao giai doan dau det bién tiéh cudi ciing khi d6 ran P4 Tay d4 1a
ran hdm sdt. con the ke Wi hai hinh thanh vio giad doan ngidy nay, hién ran D Tay dang & ran bam
sat. Vao thai k¥ dau dot bién tign {sau méel18.000 nam), ran Dd Tay bi bién ahdn chim dén, san ho
sudt hien-phat rién kip v theo sit mue nude bicn dang, dé ran £4 Tay 10 ihaeh ran bam sat. Thai ky
dai teép thee, do mue bién dang nhanh, quan thé san ho phat trién khang theo Kip, sudt thoi gian dai
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luon phii bam duoi theo mue mede bién (ran di luon phai A ran bam dudi). K& tr mac 6.000 nam trdy
b diy, muc nude bién chimg lai rdi ha xudng dén vi tri hién nay, quan thé san hé 6 co hoi ph&t trién
kip r6i bam sdt myc nude bién dé ran trf thanh ran bdm sdt Nhu vay, k€ (& ddu dot bién tién cudi cung
dén nay, ran £d Tay di hai ldn 12 ran bam sdt : giai doan ddu cla dot bién tién va giai doan hién nay,
cOn O gial doan gitta hai giai doan d6, ran Pa Tiy di [a ran bdm dudi. Méi ldn 3 ran bim sdt, mot the
h¢ cde lach duoe hinh thinh. The hé Lach tha nhat gom 2 tach (lach s0 1 vA 58 2). Thé hé lach thit haj
bao gdm 4 tach (lach s& 3, s¢ 4, 56 5 va s8 6},

VI-C.2  Kién thiét ludng vao ran Ba Tay

VIC.2 -a Chen lach tu nhién:

C-2.a, Quy mé lach: &1rén tuyén I-[ ¢6 lach s6 1. PIo sdu lach 10 - [1m. Lach cé tiét dién ngang dang
chlf Vv o6 do rong khodng 250 - 270m vi gidm ddn theo do siu. O do sau 9m lach rong khodng
183m, ¢ san 10m lach rong 60m, dé sdu § Im cla lach rong khoang 40m. Lach ¢6 hudng gan nhu Bac
-Nam, Chicu dai lach khodng 420m. @Trén tuyén -1 ¢6 lach s6 2. Lach o6 tiét dién ngang dang chi
V, do sau fach 10 -1 1m, Lach rong 60 - 80m va gidm ddn theo do sau: 9m lach rong 45m, d6 sau 10m
fach rong Khodng 30m, chidu dii lach khodng 420m va ¢ hudng kéo dii Pong Bac-Tay Nam. @Tren
tuyén II-HT ¢é ban lach: Lach s 3 <6 1i¢t dien ngang dang cht V thodi, do sau 3 - 8m, lach rdng
khodng 310m. Chidu dai lach khodng [470m va kéo dai Bac Tay Bic-Nam Dong Nam. Lach sd 4 ¢6
e dign ngang dang chit V vai do sau 3 - 8nu, fach ¢ huong gan B{icham vi chidu rong 240, chiéu
dai iuch 1200m. Ladl s@ 3 ¢6 et dign ngang dang chi U [h(}dl dd sau 5-8m ed hudag l\co dai Pong
Bac - Tay Nam. Chicu rong lach Khodng 6(}()111 vit gidm dan theo d¢ sau, Chidu dai lach 1320m Lach
SO 0 6 et dign ngang dang ¢h@ V hep vai do sau 5 - 8m. Lach rong khoang 110 - 120m va kéo dai
gan nhv Bac-Nam.

C-2.0, Nén méng lach: Trang s& 6 lach thong vung trung tim vdi bién khai chi lach 5§ 1 va lach sd 2 cd
nén ddy ciu thanh tir di gée ¢6 duge hink thanh cach day it nhat khodng 123.000 nam, con cde fach s&
3, 504, 86 3 ¥ 50 6 ¢0 nén day civ thash tir cde dd e duge hinh thanh cdch day khong qua 18.000
nam. Cde dd gde ¢d chiu hién ddi sdu, mic do két tinh cao, déng nhit-don dicu thinh phin cao,
dolomite hoa manh va Jdo ran chic hon cde dd tré. 4 tao nén vdch eua cic lach tuong duong nhau va
ching déu 13 nhimyg da iré. Chinh vi the, ¢d thé xem nén day cta lach s6 1 v lach s& 2 viing trli vi dn
dinh hon nén dity ca cde lach s6 3, sd 4, 50 3 v 50 6. D€ ¢6 ludng vdo ran mot cich hodn chinh
(khong loai trir phai xay dap thém va dao khoét sdu vio nén ty nhién cta lach, nén chon hai lach sd 1
Vi so ),

C-2.c._Vaitrd Wy thong nude, Do muc aude thiy tridu cae nhat & vimng ran 4 Tay co thé dar 11 2, 1m
aén khéi nude trong vung trung tdm khi triéu [en co thé ting thém 60 tr. m” so vdi khi triéu thap. Nhu
the, rong sy dao dong thiy triéu lén-xudng mot khéi nude khdng 16 ra-vio vung trung tam chi yéu
theo 6 fach va mot phin trin qua mt bing ran khi tridu dang & myc cao uhat. Trong 56 6 lach, thi khéi
aude qua lach sd 1 vi s¢ 2 1dn nhat, vai o luu thong nude cha hai lach s6 1 va s@ 2 1 rilt [dn-rit quan
trong. Chinh vi thé dong chiy qua hai lach nay khd manh vai chuc cmys,

C-2.d. Quanthd san hé: Trong pham vi lach, quin the san ho phat trién thua vi thua nhat trong hai lach
sA 1 vh s 2. Trong tach $6 3, 6 4, 50 5 vii 6 6 6 mat cde lodd san ho chiv duge dong y&€u hon cde loai
san ko trong lach 8 1 va s6 2.

C-2.e. Qua trinh tich tu : Qua trinh tich tu dién ra yéu & lach s6 3, 56 4, $6 5 va s6 6. O cac lach
nay vat liéu cap san va cit the duge tich tu tao nén 16p san-cit hién dai vé6i do diy bién dong theo
thai gian. Con ¢ lach s6 1va 56 2 thi qua trinh tich ty khong dién ra hay dién ra rat yéun cia vit
liéu cdp cudi dé tao nén liac dic cic dam cuoi 16t day lach. Cée ddm cudi 16t diy nay thudmg bién
dong manh theo thai gian hodc md rong dién hoac bién mat han.

VI-C.2-b Kién thigt fach va tago ludng vdo rarm:

C-2.a, Kign thigt nén day lach: Tu chinh tao mat day nén ldLh $0 1, loai bd cdc thip-mom vi khoi d4 san
ho tao mat ddy phang hon. Co thé phai dao khoét sau xudng déy & khu viee ¢6 g dd hep nong & do siu
& m. Bing cdch [im trén bién khu vue nong ndv tedr nén sau hon va ngang bing véi khu vue sau nhit
(10-11m). Do khu vye diy nong ndly ¢du thianh 1 cde dd ¢é, rin chiac vdi mic do két tinh cao, dolomite
hoa khd nén ¢6 the thue hien duoce cong tace s 1¥-dio khoét ma it dé Iai hau qua v it gay 16n hai cho
nén ddy chung.

C-2.b_Gia ¢g vach lach- Mat it dia chilt e vich fach 56 1 bao gom cic dd vun khung-cinh san ho, di

dam san ho vicdid cat san ho ludn phien nhau. Cae da trén 14 nhimg dd vun ¢6 do gin k&t chua cao va
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lupng xi mang; mue do héa da vi mie do dolomite con thap. Pay la nhimg di tré hinh thinh diu do
khodng 18,000 nam trd tai day. Do nhimg nguvén nhan rén md do rin chidc va tinh da dinh cla cdc dd
vach lach con thap. Vithé, cin gia co nham ning Jo rin chdc-do gin k&t cha cde dd trén, o ra su on
dinh cho vieh lach., Gia cd lam gia ting do gan ket cla cde dd vun hing phueong thice tiép thém vt lidu
phu gin-ddag vai s gan K& cde mdnh von cda did i vai nhau chit ch hone Py ¢o thé goi 1a qud
trinh xi mang héa nhan tao. 0 day ¢é thé phai st Jung phueng phdp khoan tao ra cic 16 dé bom dung
dich phy gia. Con ¢6 thé gia ¢d bing phuong thite ke vich. Cin khdo ctru chi 1160 nham phat hien cic
doan-khu vue vich véu d¢ 1én phuong in ke Khoa hoc va hop 1y,

Tt gdc do diu chil, cong tac duy tu-bdo dufng ludng tdp trung vio ngan chian va han che sy com
ten va su xét mon nén ddy fudng; su boi them vi s sat [ vich ludng. Tt cd nhimg hien twgng trén vé
han chat ¢é thé quy vé hai qui trinh dia chat chinh © qud trinh tich ty vA qud irinh <61 mon. Hai qui
trinh teén & ran san ho n6i chung dién ra rat nhanh va manh nén can sdm diu tr cho cong tic quan tric
va do dac nhim kip thai phat hién va cd vde gidi phip hop 1y dé ngan chap cic qua trinh d6. D€ han
ch qud trinh ticl e trude hé phai tim va ngan chian ngudn cung cap vat licu im tich: phdi tién hinh
lim thay déi dia hinh tich tu vd dong lue moi trueng tich . PE han ché quid finh x6i 1d cin tim va
ngan chan dong-1thuy dong tee gay nén phd hay-x6i [o; tinh todn tim sy thicu hut ngudn vat Licu tich g
khoi nguon vit ligu trdm tich cuny cdp cho khu vue, noi dang dién e qua riinh 681 [0 v o didu kign
thudn len vé dia hinh va dong luc moi irudmg dé qua trink tich w dién ra, chinh 13 tao thuan loi ¢ho qua
trini tich t doi chol vl qud inh x61 mon, tén dén tao ra su e bang gila hal qud trinh $61 mon va
tich tu.

KET LUAN

A DIA GHAT CAC RAN SAN HO O QUAN DAO TRUGNG $A

I - Cide ran san ho (RSH) & quan dJao Trutmg Sa (QEXTS) 13 k&L qud tich gop tan tich khung
xuomg cha cde loal san ha dd (stony corals). Nhdmg Joidi san ho nady nim trong 1p Anthozoa thuoce
ngianh xoang tring Coelenterata. Nganh Coelenterata chia thinh 3 1op chia thanh 3 1dp: Anthozoa,
Hydrozoa v Scyphorzea. Ldp Anthozoa duge chia thanh ba phu lop vdéi I3 bo, trong dé bo
Madreporaria hay Scleractinia ¢ =& lodi san hé ndiidu nhat, Cdc ran san ho duge tao thanh chi yéu 1ir
cdc san he ceing (san ho dd) thuoe bd nay. San ho hinh thanh nén ran duoc goi 1a san hd tao ran
(Hermatypic coral = Reef building coral = stony coral). San ho 1a tidn dé - yéu 8 cin ¢ho tap ran (Saw
hé anh hucong tric tiép déu tao ran).

2 - Sinh vit san ho sdng trong khdi nude hién, rat it loai ¢6 khd ning séng st vai théi gian
ngan khi nho tén khoi mat nude bién. San ho chi y&u phat trién vuon len phia trén, thién huéng bam
sidt mue muée bién va phat trién manh ¢ tGp nude trén citng. V6i dac thit trén ma nude bién cing dang
cao, san ho cang vuon-ldn [én. KEt qua, surting trudng cda san ko nhd vio sy dang cao muc nude bién,
Su dang me nude bidén @ yéu 1d da cho tao tan. (Sie ddng muc nidc bién dnh fucong gidn tiép dén tao
ran thony qua qudn thé san ho) .

3 - Vimg bién Trutmg Sa dd va vin dang 1 ving bién ahiét déi, vimg bién sau c6 cic khu vue
diy nong. Do [a ving nude dm (nhiét do mba dong thdp nhdt 18°C vi nhiét do cao nhat vé mia he
khong vagr qui 36"C) v ¢6 nhiéu klu vire nude nong (tir Om dén 40m) nén san ho tir 1au da xudt hién,
ta tai vi phat ridn. Cdc khu vure nude nong ngodi bidn khoi sau thuomg 13 nhimg khdi ndi (merine
moutainsy, dac biét 1a ndi lra (volcanoes ). Cic kha vue nude nong 14 tién dé-véu 16 di cho o ran.
(Khu vice mcoe nong dnh hdng gidn tiép dén tao ran thong qua qudn the san hé).

4 - Khot ndi ngoai bién tao ra khu vie nude nong dang dai vong. Dang vong 13 do ddi nude nong
dd ke thiza hinh ddng dudmg ddng mite via than mii. Dang vong cing dugce luu gilt mii v cling ¢d nhd
thién hudng phit trién-moc [én phia trén cita san ho, Két qua 12 ¢dc ran san ©o ¢o hinh vong trén binh
do. V& ca ban, dang vong bau duc ngéin do k& thirn mot khdi ndi, con dang vong biu due dii do k€ thira
day nadi. Binh dé dang vong ot ran san ho do k& thin hinh ding déng onde than khaj ndi vi duge cing
¢ff theo thai gian nhés thién hudng moc thing clia san ho.

3 - Suom ran phia bién dée dimg két qua su k& thira thién hudng moc thang cfa sinh vt san ho,
Suom ran phia vung thodt két qud k& thira dia hinl tich tu tram tich vun.
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6 - Clung vdi sy dang cla mire nude hién hay su st lin khu viee, khéi nti ngdy cang ngap chim
sdu dudd e nude bign, con ran san ho dang vdng ngiy cang phat trién [én ciing nve nude bién. Khi
hoan todn ngap chim dudi muc nude bién |, the vie chd cha khdi adi 13 mot ving nude. Ving nude niy
thi nong, day 14 khoi nii v vien quankt 14 ran san ho vong (vung trung tam). Vung trung tdm két qua
agdp chim hodn i khéi ndi v sy phat triédn cla ran san hé dang vong.

7 - Phan ran san ho dang vong cdu thinh chi yéu tie Khung san hé nguyén ven hoa dd sau khi
chét (Bni khung san ko). Nhimg khung san ho héa dd Ji tao nén phia than ngoii cha ran-duge xem 1a
Khung xuvong ran (Phin khung xuoug ran). Cic madanh vun cta khung san ho (dd vun san ho) duoc tich
2dép phia rong phin ran vong da 1o nén phdn than trong cha ran-duge xem 1a phéin thit ran (Phén thit
rand. Nhu viy, ran san hé ¢6 hai phidn cdu tnie: Khurg xuong v thit. Phdn khung guong duoce hinh
thanh trude cha yéu tr khung san ho nguyeén ven, che chd-bdo vé phdn thit-phdn duge hinh thanh sau
chtt y&u tir cde manh vun san ho.

¥ - Cde dd tao ran (DTR) v& thanh phin vat chat, ciu thanh tir khung xuong san ho va mdnh vun
cua ching. VE thauh phin khodng vit, tong cic DTR nhém kbodng vat Cacbonate, ma dai dién 13
Canxit vd Argonite chigm cha véu >80%), VE hop chat hod hoc cdc DTR chia >80% hop chat CaCO,
va chang thudoe nhom da voi, vi the ching dé bi hod tan, ria 18a trong moi trutmyg axit yéu.

9 - Cdc IR <o do rong-xdp cao, gion, dé vo-gay vi dé b hod an-rita lia khi Uép xic vdi nude
khi quyén. Cic BTR bidn ddi chl véu theo hudng don dicu thinh phin khodng vat (chi B hoac canxit
lode aragonit) hay theo hudng dolomit hda.

10 - Cic DTR duge phan theo co ché hinh thanh: Pa khung san ho v dd vun san ho; Theo
ngudn yoe-xudl i vie heu tao dd: P4a san ho v di Guano; Theo mue do héa dd: Thanh tao bd rdi va
thanh tao dinh-gaa ket Theo theo quan he v 10 1¢ gilta vat lidu sao khunp dd va vat licu 1én kiung da:
B khung san ho khai, 94 khung san ho canh, £4 Khung san ho réu, D4 khung san ho dia va D4 cudi-
g san ho, B4 car-bot san ho, 4 ban voi lan vun, Pa vun voi ldn by, Theo thinh phin khodne vat:
Tat ¢ cie $YIR duoe xEp vio nhém da cacbonar.

L1 - Cic PTR hinh shanh (U moe 123.000 nam 10 vé wrude (dd ¢d) hod da manh va chac hon
nhidu cic TR hinh thinh tir 18.000 nam trdr lai diy (da tré)
12- Mat ranh gidi gitta hai ting dd ¢ v dd ¢ 13 mdt x6t mon ndm & do sau 8-18m.

13- Phin khung xuong phdt trién tién phong chi véu [én phia trén (mdm-mao ran) va thé hién
trén binh d6 dang vong (Ran vong). Su phit trién vong khung xuong ran tuy thude vio téc d6 16n clia
san hio. San ho(SED dn tén phia rén duge kich thich boi sy dang mue nude bién (MNB). @ Khi san ho
Idn 1én kKhong kip muc nede bién dang, ran it hdu tham chi diét vong néu nim sau dudi MNB trén 40
m (Ran tut hau); 2Khi SH I6n gin kip MNB-ran bim dudi va cich MINB dudi 10 m-ran cdn phdt trién
HEp ngay cd ki MINB khong dang (Ran bam dudn.@ Kln SH Ion kip MNB-ran bam sit MNB v
ngung pluit phat trién ki MNB khong ding (Ran bam sdt). Midm-mao ran cdu thinh chd yéu tir cac
fodi san hd ngan, map, chic vi khoé chiu duce song va dong cuon.

14 - Ryn bdam sdt nén chju dnh hudng manh cda hoat dong thiy tridu. Triéu lén nude ngodi bién
don vao vung bén wong ran vong, tridu xudng nude bén trong vung rit ra bién. Khéi nude di chuyén
vao-ra vung frung tam thong qua phdn phdt trién tien phong cla ran bam sdt khi tridu 1én xudng din
den sy phd vy vong ndy think nhiéu doan-khic. Vi thé, ran vong bi dit doan trén binh d6 (Ran ¢6 b
vong dirt doan). Ran bdm dudi do ndm cach MNB nén khong chiu dnh hudng manh cla hoat déng thity
tricu, K&t qui ran vong vin giilf nguyen khong bi phd v& thanh nhiéu doan-khic (ran ¢6 biy vong Lién).

(5 - Cdu trde beén trong ran gom phan khung xuong va phan thit. Cdu tric bén ngoar ran gém
SUOT fan, mat trucre ran, wdo ran, mat bang ran, mat sau ran, ddy vung trung tim. Ran cdn ¢6 cdu triic
phin tang-khoi, Mdi ting-khoi 13 sdn phim cia mot dot bién tién. Ranh giéi gifta cdc ting khéi 14 mat
X0i mon, Moi mat X6 mon 14 diu vél ciia mot dot bién thodi.

(6 - Cic RSI & QDTS da phat trién qua 4 moc quan trong nhit: T Gian bang cudi clng
(125.000 nam trude day). 2 Bing ha cudi cung (21.000 nam trude day).® Dot ding muc nude bién cao
nhdt gdn day (6.000) v £ hién nay {muc nudce bién thdp hon moc thit ba khodng 5-6 m). O méc th
nhdt cde RSH phat trién e 1, O moc thir hai cde RSH déu chiu hong kha-phong héa. G mdc thi ba
nhidu RS phdt tridén rue v trd i, con s6 khie bi tiéu vong-ut hau phit trién khong Kip véi muc nude
bi¢n ding nhanh. O mde thit wr, s6 RSH tut hdu & mac it ba phit trién rue rd, nguoc lai 56 ran nue 18
thi lai chiu phd hayv. Trong 5@ cic RS rue ré ¢o ran phit rién cve thinh bam sat duce mue nude bién
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(v khong the phdt trign vuot len trén myc nude bicn duge nita, tam xem 1 ngung phit trién) va ¢6 ran
chua bam duge sdt muc nude bién nén con Uép e phit trién len. K&t qud di tao ra 3 thé hé RSH &
QETS: Ran phd hiy, ran ngung phét trién va ran con dang phdt trién.

17 - Cac RSH o Q})I duge phan: T - theo nén moéng ran (I6i ran): Ran trén mat didy mii va
Ran trén mot toa nui. 2 - theo Quan hé vdi dao nii: Ran vién; Ran rio chin va Ran ddo vong. @& -
theo birh Jdo ran: Ran L‘(.’) vung bén trong vai bd vong lién va ludn chim; Ran ¢6 vung bén trong vdi bér
vong dut doan vi 1ap 1o, Ran ¢6 vung beén trong v bir vong dirt doan va ludn ndi va Ran ¢6 dio don
vai thém nong bao quanh. ¥ - theo Quan he véi muc nude bién: Ran“Bam Pudi™; Ran“Bam Sit” v
Ran ~Tut Hau 07, % - theo xu the phat tri€n: Ran ¢on ti8p ue phit ridn 1én phia trén (Theo chiéu cao);
Ran ngung phit tricn va Ran phd hay.

18- Ran D4 Tay duve k€ thita v xdy tréen mot day nii hudng DB-TN; ta ran bim sdt - ran ngung
phill trién - ran ¢6 bay vong ddt doan. Ran ¢é 2 lach rong vA siu, gan véi mde Jau thi ba v 4 lach hep
v nong, gdn v@i moc thi w. Vung trung 1m rdng ldn va nong. Ran ¢6 khic biy Pong Bac mip mé
e nude bicn, not ¢ mot vai go nho ¢dt san ho néi. Cling nhe cde RSH khide & QDTS, ran D Tay da
trii qua thai kv hong kho-phong héa dai 16 100.000 nam (tir 125.000 dén 21.000 nam trude ngiy nay),
100.000 nam khong phit tién va chiu pha iy, Mat phong héa cda thed kY d6 nam & do sau 14-17 m
0 vai mue nude bicn hign fai. Cie dd ¢6 (trude 123,000 nam) nam dudi mat phong héa chiu bign ddi
vivhda di-don diéu héa hon rat nhiéu so vdi cie da tré (sau 21.000 nim) ndm phia trén mat phong héa.

19 - Ran $2a Tay 1a mot trong s6 3 ran 6n dinh nhat & QETS (ran Tée Tan va ran D4 Dong) ¢o
vung trung tam. Tinh 60 dinh ela ran duge danh gid boi cde véu 16 sau: O - Ran sé khong bién dong
trong tyong lai do no ¢ phit tridn dat cue thinh - khong the phdt tridn thém nira (ngung phdt trién). 2 -
B¢ vong Ran <6 phin cao nhat 13 bo vong ¢hi map mé mat bicn nén han ché duge su phd hity cla dong
lue bidn. 3 - Ran 6 vang trung tam véi cie fach thodt nude khi tridu mit nén b vong-phan cao nhat
cla ran trdnh duge sy phd hay giy ra bos cie khdl nude di chuyén, - Ran ¢6 huong kéo dai DB-TN
tring vGi hudmyg hoat dong ¢da hat dong bién chinh nén han ¢he duou sy phd hiy cla ching.

20 - O ran Pa Tay, diy cda 2 lach rong v sau ciu thanh tir cic da ¢d, bién déi manh-mic do két
tinh cao va ran chae-vitng triil hon rit nhiéu so véi ddy cha 4 lach hep va nong ¢du thanh tir cdc da tré.
Trong s6 2 lach rong vl siu o Jach 58 1 lién viach viér sutm ena khide b ndi Dong Bac, noi ¢6 g&r nhod
cdt san ho néi. Lach s6 1 cho nhiéu khd nang ma ludng v iy bén dau. Dong ra-vao lach s8 1 ¢6
huemg gan nhu bac-nam nén trdnh duoe dnh huong true tép hoat dong cla cdc ddng bién chinh: dong
Bang Bic (mia dong) va dong Tay Nam (muba hé).

21 - Vung trung tam déng vai trd mot ban tich ty, ddy vung ngly cing nong tén bdi ran khong
phat trién [én phia trén (b vong khong cao len do myc nude bién ding tai chd hay dang khong ddng
ké so v6i dot bién tién gdn day nhat & giai doan 21.000 - 6.000 nim trudc ngdy nay).

¥

22 - Lach 86 1 o6 phidu khi nang trdr thanh lwong ra-vio cho tdy, thuyén do né ¢ nhidu wu thé:
- Quy mo lach: dai 420m x rong 300m x sdu Llm; @ - N6 13 lach ngin nhat ndi bién va vung twung
tam; & - Khu vire thuan cho xay bén dau nam rdt gin vdi néd @ - Clea phm bién cha nd it ¢6 kba nang
un tac do bdi tu béi noi day dang hoat déng mot mang x6i 5 - Ddy clia u6 dn, cling vi tro, trén 46 lic
dic phan b cde dam cudi-tang trong trang thai di dong (ving bun-sét) @ - Viée dho khoét nén diy
clia 06 & phidn thude ddy vung trung tam ¢6 the thue hién duge ma it d€ lai hau qud x6i mon (do day
vung trung tam hién dang dién ra gud trinh tich tu) & - N6 nam hén ké vdi dau DB ran - ddu dn dinh
hon so véi didu TN tan (noi ¢6 tach s6 2) - didu ndy con ¢6 thé bién dong-phat trién 1én, do ngap chim
sdu hion diu BB @ - Hudag cht dao cla 2d 1 bac-nam @ - Ddy clra clia nd chim tir tt xudng bién
(khong sau dot ngat) T Vich cda nd lidn vdi khu vue thudn cho xay bén dau thi khd dde (tién cho cap
tau thuyén).

23 M tuong vao ran D3 Tay theo lach s0 | saw khi tién hinh mot 6 nan chinh cdn thiét : dao
khoét sau mot khu vue ddy nong (8m) tao ddy sau dong ddu (10-11m) vi gia ¢ vich lach dng thin 1a
suon cua khu vae thuan cho xdy bén diu.

24- Co the tim thay cde ran “chél” - tut hau I ¢ do sau 30-40m va ¢ thé mong doi mot 6 ran sé
xudt hién nguyeén trude [ ran it hiu nay o6 co hoi bam kip mye nude bién trd thanh ran bam dudi
hode badm sdt & phan Pong Bic QDTS
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B. CO S8 KHOA HOC BIA CHAT
(cho lua chon déi tugng - khu vuc ma luéng)

D¢ Iua chon déi tuong - khu vuee ma ludng cin tinh dén hang loat cdc yéu (4, dic diém lién quan
dén cde da o ran, cdu tric ran, dia hinh - dia mao mat dinh ran, xu the dn tai vd phdt trién cla ran
lién quan dén ti¢m ting bat én dinh cha ran.vv...

1. Loal dd (D4 khung san ho hay Pd vun san ho) - -
. Mige do gan két-hoa di (Gan két hay bd roi - Don diéu thip hay don dicu cao, két tinh hay hoa
cueng- dolomite thip hay dolomite kha),
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3. Thanh phin khodng vat (Canxit vi Aragonite).

4. Tudi dd (Da ¢b hay P4 tré).

3. Kha nang-tiém nang thay déi - bien doi cia nén dd hoa tan hay rita lda).

6. Pac di€m phan bé cdac tudng dd (Trén dién tich: chuyén tiép hay dot ngou).

7. Bdatang kKb vae {T1 (8 hai loar dd khung san ho v dd vun san ha).

8. Tinh on dinh v do bén vitng cla ran do cde di tao ran.

9. Ki€u ran [Ran vunyg trung tam vd bi vong (ngdp chim, madp mé, ndi) hay Ran ddo ndi trung tam va
thém nude nong bao guanh].

10. Ciu trde bén ngoai ran (Mat bing ran: phan phia bién vit phdn phia vung, Pdo cdt, Sudm ran phia
vung, Vunyg trung tamp.

L. Phin cau (ric bén ngodi quan trong cha ran (b phan phdt trién ¢la ran- bo phin bdo vé ran).

[2. e didm birvong (Lién v ngip chim, P khte v ndi, 1ap o).

3. Quy mé, bac diém vung trung tam va Dia hinh diy ctia nd

[+ £ac diém dia hinh mat dinh ran {(Dia hink cao. Hia hinh ngang, Dia hinh thap).-

3. Cau trie bén trong (Phin khung xuong hay Phan thit ran).

16, The hé - Quy md - Pac diém-Hudng chi dao cic tach tr nhién (Dai, Rong, Sau; Thé hé ¢d va tré;
Hudéng chiu dnh hudng hay khong chiu dnh hudng cda cic dong bién; Nén day va cde qud trinh
dia chiit: tich w v xdi mon).

17. Nu the phat trién cla ran (con phat trién, ngumg phét trién, pha hiy). —

18, Mat phin tang - Khoi cau tede nong nhit (Vi tri - dé sdu mat xoi mon bang ha gin day nhdt).

19. Tinh én dinh v Do bén vitng cta ran do cau tric ran

20. Tai bign 6 hé xdy dén v&i ran san ho (1iém ting bat én tai cdc khu vue trén ran san ho: Sudn ran
phia bidn, Mat trudce ran, Mao ran, Mat bing ran, Do cdt san ho, Sutm ran phia vung).

21. Pac diém dia chit cha khu vuce thuan cho md ludng (cdu tric dia chdt: khic bdr dit doan-lach tu
ahién: hinh thanh do qud trinh tién hod ran (bén chic - dn dinh) hay do qud trinh phid hiy dia
chdt (mong manh - khong én dinh).

. Cde y€u 16 - qud trinh chi phéi dia hinh, cfu trde va s tdn tai, phat trién khu vue thuan cho ma
ludng va khu vue thudn cho xdy bén ddu (cdc qud trinh dia chdt; qud trinh tich tu vd qud trioh
X61 mon).
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LG CAM ON

Tap thé tdc gid xin chian thanh cidm on Vu [ - Be K& hoach vd Dau Ty, Cuc Tic chiégn - Bo Qudc
phong, Vu Quin 1y Khoa hoc X3 hoi v Tu ahién - Bo Khoa hoe Cong nghé vi Mai trudmg (nay 12 Bo
Khoa hoc vi Cong nghé), Ban K& hoach v Tai chinh -Trung tam Khoa hoc Ty nhién v Cong nghé
Quéce gia, Lanh dao Phan vién Hai duong hoc tai Ha Noi dd tao moi di€u kién v€ kinh phi, ngudn tai
tieu dé€ dé i hoan thanh t6t nhigm vu - noi dung khoa hoe, Tap thé tdc gid o 1di biét on dén cdc nhi
Khoa hoc di tham gia tich cue thue hién dé tai va déng gép - trao déi ¥ kién cho bdo cdo tdng két vi
mong Hép tue nhin duge si cong tde va gidp dif trong thoi gian t6. Tap the tic gid ham on sdu sic dén
Ban chi huy cac ddo Truemg Sa, Nam Yét, Son Ca. Song Tu Tay, D4 Tay, Phan Vinh; Thuyén Chai.v.v.
did tao mon didu va sy giap Ao can thiét cho cic can bo khoa hoc tién hinh khdo sdt thue dia trén nhitmng
ddoy O0 tren.
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