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CUA CHUNG TRONG SO PO TIEN HOA PIA CHAT KHU VL C

NGUYEN MINH QUYEN', VU ANH PAO”, LE MINH HIEU®
lﬂ'lré'ng Dai Hoc Pia Chdt Trung Qué'c (Vi Han); :ﬁ‘u'ci'ng Pai Hoc Mo - Pia Chér, Ha No

Tém tit: Nhitng vi héa thach Tring tia (Radiolaria) va Vo nén (Tentaci.
bdo ton trong cdc da silic (chert) thuée mdt cat Minh Héa, hé z‘ci;ng Ngoc Lam
va mat cat Pirc Tho, he¢ trfng Thién Nhéan lan Lot phan bo ¢ hai tinh Oz
Binh va Ha Tinh dé dwoc tién hanh nghién ciru mét edch chi tiét. Cae hoa 12
Vo non Striatostyliolina striata, Stliolina sp. va Trung tia Entactinia com:
chitng t6 cac da silic chira chiing ciia hé tang Ngoc Lam 6 tuéi Devon i =
Tuéi nay ciing trimg khop voi tuéi @ dipe cong bo trong cdc van lidu trucc -
Trong khi do, dwa vao hai héa thach Trung tia Archocyrtium? sp., Below o
variabilis bdo ton twong doi hoan thién dugc phat hién trong nghién ciru 1.
két hop véi nhitng héa thach khac dirge tim thdy trong nhitng nghién ciru 1
day, tac gia xép hé tang Thién Nhan cé tuéi Devon muon - Carbon som. 1¢ m
trieong tram tich, dudi gée dé sinh vdt hoc, véi sw xuat hién ciia hoa thach |
non Styliolina va héa thach Trung tia Archocyrtium chirng to cdc da silic trons
ki viee nghién civu 6 thé dwoe lang dong trong mot bon triing mdre sau. Co
da silic chita Vo non va Tring tia tuoi Devon muon - Carbon sém duoc /m y
dong trong mai trieong nudc sdu tai khu viee ria luc dia cung da duee tim ra o
mot 5o khu viee khdc tai Lao. Piéu nav chimg to c6 thé da c6 mot hé rho‘mr 1
luc dia phat trién kéo dai doc bén trong déi uén nép Truong Son trong suot gic

doan Devon muon - Carbon som.

I. MO PAU

D&i udn nép Truong Son (DUNTS)
kéo dai theo phuong TB-PN doc theo day
nai Truong Son tir mién Trung Viét Nam
qua déng bac Lao, la mét trong nhimg doi
kién tao - sinh khodng quan trong béc
nhit cua khu viuc Bong Nam A (15, 185,
35]. N6 thuge phan ria dong bic cua dia
khoéi Pong Duong va duoc phan cach véi
d6i udn nép Loei bai bon tring Khorat.
DUNTS vé phia dong bic tiép giap voi
dia khdéi Hoa Nam doc theo ddi khiu
Song Ma, phia dong nam phéan cach voi
khéi nang Kon Tum boi déi khau Tam Ky
- Phuée Son, phia tay bac tiép gidp voi
d6i uon neép Loei [19, 25, 35] (Hinh 1).

Vé dic diém dia tang, trong DUNTS c6
mat day du cac phan vi dia tang tir Tién
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Cambri cho dén Dé tir. Ché d6 bién o dar
dugc ton tai mot cach lién tuc tr Cambri
cho dén Anisi, trong dé ¢6 hai thoi ky bién
sau duoc ghi nhdn 1a vao Silur va Devon
mudn - Carbon sém. Sau khi trai qua thoi
ky gian doan tram tich vao Ladini-Carni.
DUNTS budc vio ché do lyc dia kéo dai
tir sudt Nori cho dén ngay nay [30, 32, 33.
36, 37]. Vé dic diém cac hoat dong
magma, cé it nhéat hai thoi ky hoat dong
magma cung luc dia riéng biét da duogc
nhan dang trong BDUNTS, do Ia
Ordovic-Silur/Devon? [2, 25, 31, 35] va
Permi-Trias [14, 15,17, 23, 31].

Céc da silic chira vi hoa thach phan b
rong rii trén toan cau. Ching gitr mot vai
tro dic biét quan trong trong viéc khoi
phuc c6 dia Iy vi thuong di ciing cac phirc
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Hinh 1. Ban cl"() kién tao so lugre khu vire Déng Nam A (két hop va chinh sira tir nhung ban do cua [18, 29,
30,33, 37]; 17 vi tri mdit cdt nghién cin cua Thassanapak va nnk, 2012 [33]; “2" vi tri mt cdt nghien
citu cia Udcharc hon va nnk, 2015 [37]; 3" vi tri mat cdt nghién ciu cia Hada va mu’( 2004 [12], Quven

etal, 2016 [30]; TPS: doi khdu Tam Ky - Phude Som; DKF: dirt gay Pa Néng - Khe Sanh.

hé magma siéu mafic trong cac doi
ophiolit, nhng déi ma dugc dung dé
dinh tudi cac manh sét vo dai duong.
Dong thoi chung ciing 1a nhang chi tiéu
dang tin cay trong vige khoi phuce su hinh
thanh, tién hoa cua céc ria luc dia ¢6 [5].
Trong nhiéu thap ky qua, DUNTS da thu
hat sy quan tam cua rat nhiéu cac nha dia
chat trén toan thé gio1. Tuy nhién, cho
dén thoi diém hién tai co rat it cac nghién
clru vé d4 silic chua vi hoa thach trong
khu vuc nay duge xuat ban. Muc dich
cua bai bao nay chinh la dé bé sung cho
nhitng thiéu hut trén, gop phan tao ra mot
cai nhin toan dién hon vé tién hoa dia

chat ciia DPUNTS ciing nhu cua toan bé
khu vue Péng Nam A.

Trong bai béo nay, tdc gia tién hanh
nghién ctru vi ¢ sinh trong cac da silic
thudc hai mat cit Minh Hoa va Dic Tho
lan lwot 16 ra tai hai tinh ‘Quang Binh va
Ha Tinh (Hinh 2). C6 tat ca 8 mau da
silic giau hoa thach duge thu thap (mdi
mit cit 4 mau). Trai qua qua trinh xir ly
bang acid HF, nhit hoa thach dudi kinh
hién vi, tir nhimg mau d4 ctng ¢ khoang
hon 500 cé thé vi héa thach (Trung tia va
Vo non) da duge tim ra. Tét ca nhiing
bude nay duge thuc hién tai Phong thi
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nghiém ¢6 sinh, Truong Dai hoc Dia chat
Trung Quéc (Vi Han) (CUGW). Tir 500
c4 thé hoa thach nay, c¢6 khoang hon 200
cé thé phu hop dwoc lwa chon dé tién
hanh chup anh dudgi kinh hién vi dién tir
quét (SEM) tai Phong thi nghiém trong
diém quéc gia vé cac qua trinh dia chat
va mo khoang (State Key Laboratory of

Geological Processes and Miner:
Resources), thuoc CUGW. Tu nhirng buc
anh dd phéan dai cao nay, tc gia da ucrn
hanh xac dinh duge tén cua 5 dang vi hoz
thach gom 2 loai V6 nén va 3 loai Trunz
tia duoc dung cho viéc dinh tudi cun:
nhu xac dinh moi truong lang dong cuz
céc tram tich chira ching.
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Hinh 2. Ban dé dia ly so lwge khu viee nghién CLE*‘V: /6, 34]. BT: mat cdt Pwre Tho; MH: mat céat Minh Hoa.
O vudng dam trong bdn do nho chi vi tri khu vuc nghién ciru.

. NHPNG NGHIEN CUU VE VI HOA
THACH TUOI DEVON MUON TAI MAT CAT
MINH HOA, HE TANG NGOC LAM

Céc 16p mong da silic chira hoa thach
Tring tia va Vo noén 16 ra gin duong
Quéc 16 562, dudi chan swon abdi thép,
thuoéc huyén Minh Hoa, tinh Quang Binh
(17°52'57"N, 106°00"21"E) (Hinh 2). Mat
cét nay bao gdm 3 phan: phan thap nhét 1a
cac tap sét bot két mau vang cé chiéu day
khoang 7 m, phan giita c6 chiéu day
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khoang 1 m bao gdm cac tap dé silic (ham
luong SiO; trén 90%) va cac tap d4 phién
silic (ham lwong SiO; khoang 60-80%)
mau tir xdm phét xanh dén xam dam xen
k& voi nhau (ham luong SiO; duge xdc
dinh trong [30]); phan trén ciing 1a cac tip
sét két, bot két mau nau vang, chiéu day
khoang 20 m (Hinh 3A, B). Mdi l6p d4
silic trong phan giita cia mit cit c6 chiéu
day kha mong tir 2-3 cm, duge xen kep
v6i mot 16p phién silic cé chidu day



thuong la dudi 0,5 cm (Hinh 3B). Dya
trén V] tri dia 1y, mau sac do day cua cac
tap trAm tich silic cling nhu céc thanh tao
nam trén va dudi chung, cé thé khang
dinh rang mat cit Minh Hoa thude hé tang
Ngoc Lam (xem mo ta vé hé ting nay trong
[36]). C6 rét nhidu ca thé Trung tia va Vo
non da dugce ldy ra tir cdc méu da silic cua
mdt cit nay.

Déi voi hoa thach Vo nén, ¢o hai loai
duoc nhan dang. Loai thir nhat (Hinh 3C)
Vo ¢o phong phoi dang hinh ovan, ngan cb
khong 10 rang, phan dau ¢6 dang non cang
vé cudi thi non cang bi phinh ra, phan cudi
co dang gan tru. Nhimg dic trung nay rét
gin giii v6i loai Striatostyliolina  striata
(Richter) Zagora [20, 21], tuy nhién nhimg
ranh chay doc theo than vo, mét trong nhiing
dédc frung cua loai nay da bi mo di trong cic
mau & day do hién twong bao phu cua cac vi
tinh thé silic trong qué trinh thanh tao da.
Dang thir hai (Hinh 3D): ca phan dau va
phan cudi ctia vo déu co dang non tuong dbi
hep va dong déu, phong phéi dang ovan,
ngan ¢ rat 1o rang. Nhiimg dac trung nay
cho thay ching thudc giéng Styliolina
Karpinsky [20, 21]. Cac héa thach vo non
Striatostyliolina striata (Richter) Zagora va
Stliolina Karpinsky dac tnmg cho tudi
Devon muén [20, 21, 40].

D6i v6i hoa thach Trung tia, loai
Entactinia cometes Foreman (Hinh 3E) va
rat nhiéu loai khong xéac dinh di duoc tim
ra. Trong s6 cac loai khong xac dinh nay
c6 mot c4 thé c6 hinh dang twong ddi dic

biét dugc lay ra minh hoa ¢ day (Hinh 3F).

C4 thé Hinh 3E c6 vo dang cdu, kich
thuée twong d6i 16n (duong kinh khoang
100 pm) véi mot dau duoce gin voi mot
chiéc gai lon, nhon, hinh ludi dao 3 nganh
va rat vimg chii. Vo cdu mic du bi phu
1én bdi mot 16p vi tinh thé silic trong qua
trinh thanh tao da, tuy nhién kién tric gép
ghenh ctia mat ngoai vo chimg to ban dau
rat ¢6 thé vo co kién trac dang mat Iudi.
Ngoai gai chinh ra, trén mat vo con nhd

1én kha nhiéu nim tron, ddy c6 1& 1a déu
vét clia cac gai khac trén mat vo dé lai sau
khi chung bi gdy di. Nhiing dic diém nay
chinh 1a nhimg dic trung ctua loai
Entactinia cometes Foreman c¢6 tudi
Devon-Carbon sém [8-10]. Ca thé trong
Hinh 3F dic biét gidng vdi phin bén
trong cua loai 7rilonche davidi (Hinde) da
dugc tim thiy trong cdc thanh tao tudi
Devon mudn & déng bic Siberia ([26]
trong Hinh 4F). Tuy nhién, do khéng cé
mot ¢4 thé hoan chinh _nao cua loai nay
dugce tim ra trong bo mau nén tic gia xép
no vao loai khdng xac dinh.

Nhitng két qua nghién ctru héa thach
Tring tia va V6 nén cho thdy tram tich
silic chira chiing trong mit cit Minh Hoa,
hé tang Ngoc Lam, c6 tudi Devon mudn,
phit hop véi cong bd trede day coa Pham
Huy Thong [28] vé tudi ctia hé tang Ngoc
Lidm duya trén nhing hoéa thach
Brachiopoda va Conodonta lan lugt tim
duoc trong bot két va cac thau kinh dé voi
thudc phan trén cua hé ting.

. NHPNG NGHIEN CUPU VE VI HOA

THACH TUOI CARBON SOM TAI MAT CAT
PUC THO, HE TANG THIEN NHAN

Mit cat Pic Tho 1a mot vét 1& nho
nim & bén dudng Qudc 16 15, bén suon
cia mt qua ddi nho, thudc huyén Buc
Tho, tinh Ha Tinh (18°30'52"N,
105°34'25"E) (Hinh 2). Mt cit nay rat gan
voi céc diém nghién ctru trude day cia
Hada va nnk, 2004 [12] v& hé ting Thién
Nhén va thanh phan thach hoc cta né gin
nhu hoan toan twong tu voi thanh phém
trong cac mat cat cua ho. Bao gom: phan
thap nhit (chiéu day khoang 2 m) cau
thanh bdi céc thanh tao sét két giau silic,
mau tir ndu dén den nau; phén giita (day
khoang 5 m) la cac lop da silic (ham
lugng Si0; trén 90%, [30]) mau tir xam
dén den xam thuong bi dap vo, dit doan
thanh nhimg khéi/doan nho, ching xen
kep c6 quy lut véi cac tap sét két/sét két
gidu silic co nhimng biéu hién chira cac
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oxit/hydroxit sat-mangan mau do; phan
trén cung gém cac 10p sét két/bot két
phong héa mau vang, day khoang 2 m
(Hinh 4A, B). Trong phan gitra ctia mit
cit, mdi mot 16p dd silic day tir 2 cm dén
3 cm, trong khi d6 cac 16p sét két/sét két

giau silic nim xen ké& gitra chiing day tir
1 cm dén 1,5 cm (Hinh 4B). Ttr nhimg du
litu mo ta trén ddy cé thé thay mat cat
Ptic Tho ké trén thudc hé ting Thién
Nhin (xem md td hé ting Thién Nhan
trong [36]).

Phaéng phoi

Ngéan cd

€— Ngan cé

Phén gbu

ERAGual Phan cubi

Phang phai

Hinh 3. Mat cit Minh Héa: A) Anh vét 16 véi cde cdp da silic - phién silic nam giita hai dwong gach dirt;
B) Anh phéng to cac tdp dd silic (mii tén dudi), phien silic (mii tén trén); C) Striatostyliolina striata
(Richter) Zagora; (D) Stvliolina sp.; E) Entactinia cometes Foreman, F) Tring tia khong xdc dinh.

Khac biét vai mat cat Minh Héa, trong
mit cat ndy chi c6 duy nhit céc ca thé
Trung tia duoc tim thiy. C6 rat nhiéu loai
da dugc tac gia goi tén, tuy nhién chi co
2 loai hoa thach bao ton twong d6i hoan
thién, dong thoi ddc trung cho mot
khoang thoi gian dia chit rt ngin va mot
ca thé hoa thach khong xac dinh nhung
¢6 nhitng ddc diém tuong dbi” dic biét
dugc minh hoa & day. Loai tha nhat
(Hinh 4C) dic trung boi phan dau co
kich thude nho (dwong kinh khoang 50
um) dang ban cau: simg dinh ngin, nhon,
thang, dang ludi dao 3 nganh, 3 chéan
ngén, hoi cong, dang ludi dao 3 nganh.
Nhirng dic diém nay dac trung cho giéng
Archocyrtium Deflandre cé tudi Carbon
som, Tournais [3, 4, 9]. Viéc sung dinh
va 3 chan c6 chiéu dai tuong tu va tuong
d6i ngin, cing v6i viée phan nguc khong
rd rang lam cho loai khdong xac dinh
dugc (indeterminate species) nay khac
biét voi cac loai da ting biét dén cua
gibng Archocyrtium. Loai thir hai (Hinh
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4D) c6 vo ciu tao bé mit dang bot bién
v6i rat nhiéu 16 nho kich thude khong
déu, c6 dang elip det, kich thudc 16n
(duong kinh khoang 200 um), hai gai cuc
khong déu ca vé hinh dang va kich thude.
Trong khi mot gai dai, thang, nhon, viing
chic, dang ludi dao 3 nganh thi mot gai
chi. xuat hién mot cach mo nhat. Nhitng
dic trung vé hinh thai nay twong tu véi
loat Belowea variabilis (Ormiston and
Lane) Won c6 tudi Carbon sdém, cudi
Tournais-dau Vise [11, 22, 27, 42]. C4
thé Hinh 3E c6 hinh dang kha gidng véi
Archocyrtium tuy nhién do bao ton khong
t6t nén chung t6i xép né vao dang khong
xac dinh.

Hada va nnk, 2004 [12] x4c lap tudi
Devon mudn cho hé tang Thién Nhin
chu yéu dya trén héa thach Ring non
Palmatolepis. Tt nhitng phat hi¢n méi ¢
day vé nhirng hoa thach Trl'mg tia bao tén
twong dbi hoan thién, tac gia xép hé tang
Thién Nhan c6 tubi Devon muén -
Carbon som.



Hinh 4. Mt cat Piec Tho: 4) Anh vét 16 véi cac cdp da silic-sét két/sét két gidu silic ndam dieGi dirong
gach dut; B) Anh phéng to cdc tdp da silic (mii tén huedng lén) va cac lop sét két/sét két giau silic (miii
tén nam ngang); C) Archocyrtium? sp.; D) Belowea variabilis (Ormiston and Lane) Won; E) Tring tia
khong xac dinh.

IV. THAO LUAN VE MOI TRUONG LANG
DONG CUA CAC DA SILIC TRONG KHU
VIPC NGHIEN ClPU VA NGHIA TRONG
BINH PO CAU TRUC KHU VUC

Da c6 mét thoi gian dai, da silic duoc
cho la chi duge tich liy trong cic bon
tring dai duwong sau hon 3.000 m noi ma
nude bién duoc 1am giau silic tir cac hoat
dong magma & cac song nui gitta dai
duong [5, 13]. Tuy nhién, ngay nay chung
ta biét rang cac da silic tudi co khéng han
la ddc trung clia moi truong nudc siu va
gin nhimmg noi c6 hoat dong magma.
Ching ¢6 thé dugc tim thay trong rat
nhiéu khu vuc khic nhau trong moi
trudng bién. Chung ¢6 thé duoc trim tich
tai cic bon nudc ndng trong céc ving
duyén hai, tai ria cac luc dia, hay tai cac
bon triing dai duong ca nong va séu... [5].

Trong th&i ky tién Cambri, da silic
duge hinh thanh chi yéu bang phuong
thire hoa hoe, do ling dong truc tiép tir
thanh phan silic hoa tan trong nudc bién.
Tuy nhién, v6i su xuat hién vao giai doan
muodn nhat ctia Proterozoic, sau dé bung
phat trong Phanerozoi thi Trung tia véi co
thé duoc cdu thanh tir silic vo dinh hinh
dd tro thianh ngudn chinh tao da silic.
Trung tia chinh 1a sinh vét tréi ndi tdng

hop silic hoa tan chiém wru thé nhit trong
méi truong nudc bién trong Paleozoi va
Mesozoi. Sau dé, sy xuat hién cua Khué
tao vao Jura va su phat trién nhanh chong
cua ching da dan chiém Iinh dia phan cua
Trung tia trong méi trudng bién va dén
thay thé vai tro cua Trung tia dé tro thanh
nguon cung cap chu yéu cho qua trinh
hinh thanh cua da silic trong Kainozoi
[13]. De Wever va nnk, 2001 [5] phan
Truing tia thanh 7 b, bao gom:
Archaeospicularia, Albaillellaria,
Latentifistularia, Spumellaria, Collodaria,
Entactinaria, va Nassellaria. Trong mit
cat Puc Tho, giéng Archocyrtium thuge bo
Nassellaria 1a bd ma phan 16n ca thé song
trong cAc tang nudc sau L&)

V6 non thugc nhém dong vat khong
xuong song & blen bat dau xuét hién vao
Ordovic, dat s6 lrong 16m nhat vao Silur
va Devon va hoan toan bi diét vong vio
Devon muén [1]. N6 bao gdm ba bd la
Tentaculitida, Dacryoconarida va
Homoctenida [40, 41]. Trong khi bo dau
tién thudc nhom dong vat bam day, thi hai
b con lai thue nhéom dong vit tr6i ndi.
Ca hai giéng V6 non tim duogc trong mat
cit Minh Héa déu thudc bo
Dacryoconarida.  Trong d6  giong
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Styliolina thuéc nhém sinh vt bién khoi
(pelagic) [7].

Véi su xuét hién cua cac sinh vat nudc
sau cting nhu sinh vét bién khoi, vi vy co
thé du doan rang toan bd cic da silic
trong khu vue nghién ciru co thé déu da
duoc thanh tao trong cac bon triing nuée
sdu. Khi d6i sanh véi cac khu vuc khac
trong DUNTS, tac gid xac dinh cac da
silic chira cac vi hoa thach Vo nén va
Trung tia tudi Devon mudn - Carbon sém
dwoc ling dong trong moi trudng nude
sau tai khu vuc ria luc dia ciing da duoc
tim ra & mot s6 khu vuc tai Lao [33, 37]
(Hinh 1). Didu nay chimg t6, c6 thé da co
mot hé théng ria luc dja phat trién kéo dai
doc bén trong DUNTS trong sudt giai
doan Devon mudn - Carbon sém.

V. KET LUAN

Tir nhitng phat hién méi vé cac vi hoa
thach trong nghién cuu nay, két hop véi
nhiimg s6 lidu da dugc cong bé trong cac
van liéu trude ddy, tac gia rit ra mot so
két luan nhu sau:

- Cac hoa thach Trung tia va Vo non
cho thdy d4 silic chira ching cta hé ting
Ngoc Lam co tu6i Devon muén, pht hop
vOi cic cong bo trude day.

- Hoéa thach Ridng non trong hé téng
Thién Nhan duoc tim ra trong cac vin
liéu truge day dic trung cho tudi Devon
mudn. Trong khi do, cac hoa thach Trung
tia trong da silic ciia hé tang Thién Nhan
dugc tim ra ¢ day lai dac trung cho tum
Carbon som. Do vay, tac gia xép hé tang
Thién Nhan c6 tuéi Devon mudn -
Carbon sém.

- Tét ca cac da silic trong hai hé ting
Ngoc Lam va Thién Nhan co thé déu
dugce lang dong trong méi trudng nudc
sau tai mot ria luc dia kéo dai doc bén
trong PUNTS trong sudt giai doan Devon
mudn - Carbon som.

Loi cam on: Tac gia xin dugce gui 1oi
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cam on dén PGS.TS. Ta Hoa P':n g
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SUMMARY
Upper Devonian-Lower Carboniferous microfossils in cherts from Trwéng Son
Fold Belt, North-Central Viét Nam: Geological framework implications
Nguyén Minh Quyveén, Vii Anh Pao, Lé Minh Hiéu
The radiolarians and tentaculitoids in cherts from Ngoc Lam Formation along
Minh Hoa section, and Thién Nhan Formation along Puc Tho section, that exposed in
Quang Binh and Ha Tinh Provinces, respectively, were examined in detail. The
tentaculitoids Striatostyliolina striata, Styliolina sp. and radiolarian FEntactinia
cometes, demonstrate the Upper Devonian age of Ngoc Lam Formation cherts, which
1s similar to that of previous studies. Combination of new finding of
moderately-preserved radiolarians Archocyrtium? sp., Belowea variabilis with other
fossils that were found in earlier publications, we re-establish the Upper
Devonian-Lower Carboniferous age of the Thién Nhan Formation. The occurring of
tentaculitoid Stvliolina and radiolarian Archocyrtium recommend that the study cherts
might be precipitated in deep-water basin. The Upper Devonian-Lower Carboniferous
continental margin radiolarian-, tentaculitoid-bearing cherts have been also found in
some places in Laos. This demonstrates that there is a NW-extending continental
margin system existed in Truong Son Fold Belt at Upper Devonian-Lower
Carboniferous time.

Ngweoi bién tap: PGS.TS Ta Hoa Phirong.
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