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Tém tdt: Bé tram tich chita than Néng Son la mét trong ndm bé tram
tich chiza than tuéi Trias mugn cé cdu wriic dia chat kiéu dia hao
(graben-type). Cac tram tich thugc phan thdp dia tang phu bat chinh
hop Ién c&c thanh tao c6 hon, phan trén cung b; logt tram tich bién- luc
nguyén tusi Jura sém phu bdt chinh hop.

Cac hoa thach thuc vdr diroc thu thdp va nghién cizu tir rat sém do cac
nha dia chdt Phéap (Counillon H., 1903, 1908, 1914; Bourret R., 1925)
va sau nay trong qua trinh ldp ban do ciing nhir nghién ciru chuyén sau
dd thu thap thém (Tran V.T. va Vi K., 2011; Cdt Nguyén Hing va nnk.,
1996; Nguyén C. H., 1983; Vii Khuc va nnk.,1984 va Serra C.V. va
Franceschi, D. D., 1999)

S6 liwong hoa thach thuc vat cia bé than co thé lén dén 60 loai (bao gom
cac loai c6 danh phap bé ngs). Trong thanh phan bao gom chu yeu hai
nhom tué (cycadophyta) va dwong xi (pteridophyta ) chiém wu thé, dong
thoi c6 phong phii cdc dai biéu ho Dipteridaceae. Pé ciing chinh la dic
diém cua hé thuc vt Hon Gai (Hon Gai Flora). Hé thuc vdt Hon Gai
(dgi dién cua cac phirc hé thuc vdt tugi Trias mugn cua Viét Nam) dicoc
so sanh vgi cac hé thuc Vit cdc nudc 1an cdn (nhu: Soppong, Phong Sa
Ly- Lao, Hudi H|n Lat — Thai Lan, Ypinlang- Yunnan- Trung Qu<;c)
ciing nhir mgt 6 noi & ria tdy Thai Binh Dwong (nhw: Primoria- Vién
dong Nga, Deadong — Korea, Nariwa, Yamaguchi- Nhgt Ban, Krusin-
Malaysia, Bintan- Indonesia)

Trong thanh phan cua phirc hé thuc vdt Nong Son (1a mét dai dién cua
hé thuc vt Hon Gai) cd cac yéu té co (ancient elements) cua hé thurc vat
Nam béan cau Gondwana va sir pha trgn (mixture) cia cac yéu té thuge
hai hé thyrc vat bdc va nam ban cdu: Gondwana va Cathaysia. Piéu nay
dwoc suy lugn bang qué trinh tién héa dia chat: si tach gidn (break-up),
troi dat (drift) ciing nhuwe hop nhdt (amalmagation) cua cac mang luc dia.
Trong truong hop nay, hogt déng kién tao cua vi luc dia dgng dai
Sibumasu trong thoi gian Permi-Trias lién quan dén dia khu Péng
Duong di tao nén nhitng déc diém vé thanh phan cia hé thuc vat trong
thoi gian Trias mugn cua Viét Nam.

Cac hoa thach thyc vdt cua bé than Néong Son thanh tao trong moi
trieong luc dia bao gom cdc twdng swon tich, tan tich, 1ong song, bai boi,
tudng ho, dam lay.

Pi cing véi tram tich chiza héa thach thyc vdt Trias mugn 1a céc
khodng sdn than, vdt ligu xdy dung va dac biét 1a quang phong xa
uranium.
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1. M& dau

Hoa thach thyc vat c6 trong tram tich luc
nguyen chtra than tudi Trias muon Nori-Ret
nam trong ciu trc triing co tén 1a bé than
Néng Son, phan bé chu yéu trong khu vuc
Trung Trung b va Nam Lao (Ha Xuén Binh,
2009) cua dia khu Viét Lao (Tran V.T, Vi K.,
2011) thudc dia khu lién hgp Bong Duong;
ranh gidi phia béc cua dia khu lién hop nay la
dia khu lién hop Viét -Trung (Hinh 1.) (Tran
V. Tri et al., 2020). Tram tich chira than phan
b & cac ving: An Piém, Khe Giita, Suon
Gitra, Thanh My, Ngoc Kinh... (tinh Quang
Nam, Trung Trung b6 Viét Nam, c6 toa d6 x=
15°53, y=107°53). Cac tram tich chta than
duoc biét rat som (dudi tén: Terraine Rhaetien
- Counillon H., 1903, 1908, 1914; Nong Son
“Serie”- Bourret R., 1925), sau nay trong tirng
giai doan nghién ctru duoc goi 1a diép Nong
Son” - Hoang Dinh Kham, 1977, “hé téng
Noéng Son”- Nguyén Vin Trang va nnk.,
1995; hién nay duogc phan chia thanh loat
Nong Son bao gom 2 hé tang: phan thap 1a hé
tang An Diém bao gom céc tram tich hat tho
chta it vun thuc vat bao tdn kém, khong chua
than; phan cao la hé ting Suon Giita chira
phong pht hoa thach thyc vat kiéu Hon Gai
Vv6i cac via than day co gia tri kinh té (Tran
V.T. va Vii K., 2011). Cac hoa thach thuc vat
duogc thu thap trong qué trinh 1ap ban d6 dia
chat (Cat Nguyén Hung va nnk., 1996) va
nghién ciu chuyén sau vé ¢ sinh - dia tang
(Nguyén C. H., 1983; Vii Khic va nnk.,1984
va Serra C.V. va Franceschi, D. D., 1999).
Cong bd nim 1983 cua Nguyén Chi Huéng da
dé cap chi tiét vé tai liéu thuc té ma ching toi
(trong thoi gian 1978-1979 nhom nghién ciru
chuyén sau cua Vién DPia chat va Khoang san
gom Nguyén Chi Hudng va Nghiém Nhat Mai
da tién hanh thuc dia khao sat va thu thap hoa
thach thyc vat & mat cat Thanh My - Ngoc
Kinh, ving Khe Tre, Khe B0, va céac vét 15
guanh mé than Néng Son va Ngoc Kinh; két
hop v&i nhém cac ki su dia chat cua Lién
doan dia chét 5: ki su Hoang Pinh Kham va ki
su Bang Hong Minh; nam 1980 tac gia tham
gia cing cac nha dia chat Bui Phi My, Vi
Khuc khao sét tram tich caa hé tang An Diém

100

va cac mat cit trim tich chira than doc séng
Thu Bon) va cac ddng nghiép di thu thap
trong qua trinh thuc dia da gop phan dinh tudi
cho dia tang. (“Hé tang Suon Giira” Téng D.
T. va Vi K., 2005; Tran V.T. va Vi, K.,
2011). Serra C. V. va Franceschi D. D. nam
1999 cong b cong trinh md ta 40 loai thuc
vat Trias muon cua bé than Néng Son (trong
d6 ¢ 12 loai ctia bé than Quang Ninh) la cong
trinh duy nhat dua ra danh sach hoa thach
thuc vat kém mo ta.

Trong bai béo nay chung t6i tong hop dac
diém chinh cua céc thanh tao dia chat truéc
Nori va sau Ret nham lam rd sy hinh thanh
tram tich chaa than Trias muon Nori-Ret cua
bé than Néng Son trong bi canh cua chuyén
dong kién tao Indosini & Pong Duong; dong
thoi so sanh cau tric dia chat bé than Néng
Son véi bé than Quang Ninh - hai bé than c6
clng ciu trac dia chat kiéu dia hao (graben-
type). Vé cé thuc vat, ching tdi gigi thiéu
phuc hé thyc vat Trias muon Nong Son trén
co s& tap hop céc tai liéu thu thap khi cong
tac thuc dia cling nhu cac cong trinh da cong
bé dé thay phic hé thyc vat Trias muon cua
bé than Nong Son thudc vé hé thuc vat Hon
Gai (“Hon Gai flora”), va trén co s¢ do so
sanh vai cac phuc hé thyc vat cing tudi cua
cac vung lan can. Trong bai bao c6 dé cap
dén su xuat hién nhitng yéu t6 “c6” -1a yéu
t6 da ting gap ¢ dia ting co tudi sém hon
Trias mugn, trong tram tich chira than thuong
gap & phan thap cua hé tang. (Nguyén, C. H.
va Nghiém N. M., 1982a, 1982b; Nguyén C.
H., 1983; Nghiém N. M., 1986, 2018); con
duoc goi la “hién twong hoi tu”
(“phenomene de convergence”) (Serra et
Franceschl 1999). Chung t6i luan giai diéu
nay gan lién voi su tach va (break-up), troi
dat (drift) va sa&t nhap (amalgamation) cua
mién dit -luc dia (mainland, continent) c6
lién quan dén dia khu Pong Duong trong
thoi gian tir Permi dén Trias.

2. Pac diém céac thanh tao dia chat

Trong pham vi phan bé tram tich chta than
Trias muon Nori-Ret cua bé than Néng Son
c6 mat cac thanh tao dia chét truéc Nori va
sau Ret nhu sau:
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2.1. Thanh tgo dia chdt truwéc Nori

2.1.1. Phirc hé Kham bic - Nui Vi phén
bd chi yéu ¢ phia nam cia bon triing, do 1a
cac dat da co nhét co tudi Neoproterozm -
Cambri sém (NP3z-g;) bao gom cac da ngudn
tram tich va phun trao bién chét cao tudng
amphibolit. (Cat Nguyén Hung va nnk., 1996;
Tran V.T. va Vi, K., 2011)

2.1.2. Hé tang A Vuong c6 tudi Cambri
gitra - Ordovic sém (g,-O; av) (Cat Nguyén
Hong va nnk., 1996; Tran V.T. va Vi K.,
2011). Thanh phan thach hoc chu yéu la cac
da tram tich luc nguyén, cacbonat va da phién
d6i noi xen da phun trao trung tinh dén axit,
tuf va bi bién chat khu vuc. Hé ting phan bb ¢
phia tdy bic va tdy nam cua bon triing, co
quan hé kién tao voi tram tich chta than tudi
Trias mudn.

2.1.3. Hé tang Mang Yang
(Nguyén Kinh Quéc, 1985) (hoic hé tang
Song Bung - Nguyén Vin Trang va nnk.,
1995; Vii Khac, 1990 va 2000). Thanh phan
thach hoc bao gom tram tich luc nguyén xen
cat két tuf, duoc xac dinh tudi Trias gitra -
anizi (T,a mg) dua trén quan hé dia ting va
héa thach dong, thuc vat (Neoschizodus,
Palaeoneilo, Yuccites, Cycadolepis).

2.1.4. Cac thanh tao x&m nhap gom c6 céc
phuc hé¢ magma tir ¢o dén tré nhu sau:

a) Phuc h¢ magma xam nhap granitoid Dai
Loc c6 mat pho bien ¢ phia bac cua bon triing,
va dugc dinh tudi la Devon sém (D1) (Nguyen
Vian Trang, 1996) va Silur muon (S4) (Tran V.
T.va Vi K., 2011)

b) Phirc h¢ magma xam nhap Bén Giang -
Qué Son phén bo ¢ phia nam va tdy nam cua
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bon tring, dugc dinh tudi 1a Pz muon
(Nguyén Vin Trang va nnk, 1996) va Carbon
gitta-Permi giira (C-P,) (Tran V. T. va Vi K.,
2011)

¢) Céc phic hé da xam nhap Hai Van
(granit biotit 16 ra mot khéi nho phia tay nam -
gan cau Bén Giang), phiic hé Cha Val 16 ra
cling phia tdy nam gan Khe Dung va phtc hé
Ba Na, chung dugc xac dinh ¢6 khoang tudi tir
Permi muodn dén Trias sém (Ps-T1) (Tran V.T.
va Vi K., 2011).

Trén ban db dia chat ving triing Néng Son
phan giita bao gom cac tram tich Jura sém -
gitra, Trias muon, Trias gitra, va bao quanh
bai cadc phac hé magma xdm nhap va céc
phirc hé da bién chat c6 tudi sém hon Nori -
mot trong cac phuc hé nay duoc cho 1a ngudn
cung cap tao khoang san uranium. (Nguyén
Truong Giang, D6 Pinh Toat, 2006). Phia
dong bac cua bé Nong Son cac tram tich Trias
muon Nori-Ret bi che phu bai cac tram tich
Kainozoi khéng phén chia. (Hinh 2)

BAN PO PIA CHAT VA KHOANG SAN
KHU vuc BE THAN NONG SON, QUANG NAM

o
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Hinh 2. Ban do dia chat va khoang san khu viec bé than Nong Son thuge tinh Quang Nam, ty 1¢ 1:50.00
Phan giira bé (mau xanh lxc) chi dién phan bé tram tich logt The Lam tugi Jura sém - giza (hé tang Ban
Co, Khe Rén va Hiru Chanh); mau tim chi dién phan bé tram tich Trias mugn Nori-Ret; mau dé chi dién
phan bé cia cac phic hé xam nhdp, mau cam chi dién phan bé cia phiic hé dd bién chat Neoproterozoi-
Cambri s¢ém, mau xanh luc chi dién phan bé cia hé tang da bién chdt tusi Cambri giiza -Ordovic som.
(Theo Cat Nguyén Hung va tdp thé tac gid, 1996)

2.2. Thanh tao dia chdt sau Ret

Nam khong chinh hop trén hé tang Suon
Giira la tram tich luc nguyén hat thd cua hé
tang Ban Co thuoc loat Tho Lam tudi Jura.
Pay 14 loat tram tich md dau cho chu ki tram
tich bién - luc dia Jura sém. Loat Tho Lam la
tap hop cua 3 hé tang: Ban C& (J; bc)- phan
thip nhat, Khe Rén J-(, kr )- phan giira va
Hitu Chéanh (J, hc) -phan cao (Tran V. T. va
Vi K., 2011).

2.3. Tram tich chia than Trias mugn
Nori - Ret

Tram tich luc nguyén chira than phan bd
chiém phan 1én va tap trung ¢ phan gitra cua
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bon triing, duoc goi dudi tén loat Nong Son
bao gém 2 h¢ tang: h¢ tang An Diém -phan
thip va hé tang Suon Giita- phan cao (Cét
Nguy&n Hung va nnk., 1996; Téng D.T. va
Vi K., 2011; Tran V. T. va Vii K., 2011, Tran
V. T. (Cb) va nnk., 2023)

2.3.1. Hé tang An Piém - phan b4 & ving
An Diém - tinh Quang Nam. D6 1a cac tram
tich luc nguyén hat thd: cudi két da khoang,
cat két, dam két. Cac tram tich nay nam khong
chinh hop trén céc tram tich bién chat cua hé
tang A Vuwong tudi Cambri giita - Ordovic
sém (g2 -O; av) & vang An Diém va bat chinh
hop trén da voi hoa hoa Paleozoi ¢ vlng
Thanh My (Nguyén, C. H., 1883; Téng D. T.



va Vii K. (Bcb.), 2005) phan cao chuyén tiép
Ién cac tram tich cua hé ting Suon Giira. Do
day cuia h¢ tang mat cat tir 450 m (mat cat
Ngoc Kinh) dén 870m (mat cat doc séng Thu
Bon- gan mo than Noéng Son). Khong phat
hién hoa thach thyc vat hoic c6 rét it cac
manh thuc vat bao ton kém trong cét két hat
min. (Tran V.T. va Vi K., 2011; Téng D. T.
va Vi K., 2011, Tran V. T. (Cb) va nnk.,
2023)

2.3.2. Hé tang Suon Giira — 1a phan cao
cia loat Nong Son, tir hé ting An Diém
chuyén tiép Ién- phan bé chu yéu tai ving An
biém - tinh Quang Nam. Thanh phan thach
hoc cuia hé ting bao gom cudi két, san két, cat
két phan 16p mong dén trung binh; c6 cac 16p
phién sét, sét than va cac via than, trong cac
I6p bot két va cat két hat min chira cac hoa
thach thuc vat kiéu “hé thuc vat Hon Gai”
(Hon Gai flora): Clathropteris meniscioides,

Dictyophyllum nathorsti, Podozamites
distans, P. lanceolatus, Cladophlebis
raciborski, Cladophlebis shensiensis,

Pterophyllum bavieri, Pt. tietzei ect. Tram tich
cta hé tang Suon Gitta duoc xac dinh ¢ tudi
Ret trén co s¢ so sanh phac hé thuc vat thu
thap & Suon Gitra v6i cac phuc hé thuc vat
tuong tu cO tudi Ret & HOon Gai, Van Lang,
Subi Bang va DPong Do. (Nguyén C. H.,
1983).

3. Dac diém phirc hé héa thach thwe
vat

3.1. Thanh phdn phan logi ciia phic hé
thuc vt

Hoéa thach thuc vat duoc thu thap cha yéu
trong cac mat cat thuoc pham vi phan bé cua
hé tang Suon Giita thuoc loat Nong Son. Tir
nira dau cua thé ki XX trong qué trinh tim
kiém khoang san & cac nudc thude dia, cac
nha dia chat Phap ciing da phat hién cac hoa
thach thyc vat tai bé than nay, budc dau chi c6
5 loai, d6 la: Pecopteris cottoni Zeiller,
Cladophlebis roeserti Presl, Cl. raciborski
Zeiller, Clathropteris platyphylla (Goeppert),
Equisetites sarrani (Zeiller). (Cotton in
Zeiller, 1882, 1902-1903).

Trong cong trinh cua Counillon (1914), da
€6 14 loai dugc thu thap ¢ Nong Son va da
dugc mé ta Cladophlebis lobifolia Phillips

(Xuan Yén, Quang Nam), CI. nebbensis
Brongniart (Ngoc Kinh), Cl. cf. raciborski
Zeiller (Ngoc Kinh A), Schizoneura carrerei
Zeiller (S6ng Vu Gia), Sphenozamites marioni
Counillon (Nong Son), Podozamites distans
Presl (Xuan Yén, Ngoc Kinh, Vinh Phuoc,
song Vu Gia), P. schenki Heer (Vinh Phudc
A), P. rarinervis Counillon (sébng Vu Gia, c6
thé Vinh Phuéc A), Cycadocarpidium
erdmanni  Nathorst, Pterophyllum tietzei
Schenk (Xuén Yén), Pt. carterianum Oldham
et Morris (Vinh Phuéc, vét 16 B), Baiera
guilnaumati Zeiller (Xuan Yén), Palissya
braunii  Endlicher (Ngoc Kinh), Cf.
Brachyphyllum (Néng Son).

Sau nay trong qud trinh thuc dia thu thap
tai lidu cho d& tai “Hoa thach dic trung ¢
mién Nam Viét Nam”, cac hoa thach thuc vat
dugc thu thap tai céc mat cat Thanh My -
Ngoc Kinh gom 17 loai trong d6 ngoai cac
loai d3 néu trén con c6 thém 6 loai sau:
Pterophyllum contiguum Schenk, Taenipteris
spathulata Mc. Cl., Anomozamites gracilis
Nathorst, A. minor Brongn., Ptilozamites
tenuis Oishi, Noeggerathiopsis vietnamensis
Srebrodolskaja. (Vi1 Khic va nnk., 1984)

Trong cdng bb 1983, Nguyen Chi Huong
da dua ra danh sach phuc hé cb thuc vat cua
bé than Nong Son bao gdm 53 dai biéu, trong
d6 c6 28 dai biéu gap trong tram tich chua
than Hon Gai va 22 gap trong tram tich chta
than Sudi Bang (Khong c6 md ta) (Nguyén
C.H., 1983).

Cong b cua Serra, C. V. va Franceschi, D.
D. (1999) cho biét tong cong cd 40 dai biéu da
duwoc  mO ta:  Schizoneura carrerei,
Neocalamites carrerei, Podozamites distans,
Equisetum cf. sarrani, E. cf. nagatensis, cf.
Protoblechnum, Todites cf. sarawakensis, cf.
Todites denticulatus, Cladophlebis zeilleri, Cl.
gigantea, Clathropteris meniscioides, CI.
platyphylla, cf. Hausmannia leeiana,
Dictyophyllum nathorsti, D. cf. nilssoni, D. cf.
nervulosum, D. remauryi, Goeppertella
microloba, Pecopteris (Asterotheca) cottoni,
Asterotheca fuschii, Glossopteris indica,
Danaeopsis cf. fecunda, Taeniopteris
(Marratia) paradensinervis, cf. Dicroidium
odontopteroides,  Glossophyllum  zeilleri,

103



Hyrcanopteris leclerei, Anomozamites
thomasi,  Pterophyllum  (Anomozamites)
inconstans, Pt. microaequale, Pt. munsteri ,
Pt. bavieri, Ptilophyllum cf. nipponicum,
Taeniopteris jourdyi, Nilssonia cf.
pseudobrevis, Cycadites saladini,
Podozamites cf. distans, Podozamites cf.
astartensis, P. cf. nagatensis,
Cycadocarpidium cf. erdmanni, Carpolithes,
(trong d6 cb 12 loai cua thuc vat Hon Gai).
Trong tong sb 40 dai biéu, thuc vat dang tué
(11) va duong xi (18) chiém wu thé sau d6 dén
qua noén (5 dai biéu), than dét (3 dai biéu),
dwong xi ¢6 hat (1 dai biéu), bach qua (1 dai
biéu) va cordaites (1 dai biéu) (Serra va
Franceschi, 1999).

Phic hé thuc vat bé than Néng Son co
mitc d6 phong phu dung thi 3 sau phtac hé
thuc vat Hon Gai va Subi Bang, duoc so sanh
tuong duong Vé tudi voi cac phic hé thyc vat
thudc cac bé tram tich khéac (Sudi Lbi, Muong
Vo - bé Tay Bic bo; Van Lang, Hon Gai - bé
Pong Bic bo; Pong Do - bé Sdm Nua- bac
Trung bo). Ngoai mot sb loai chung hozc loai
dia phuong trong thanh phan cua cac phuc hé,
lubn ludn thay rd sy wu thé cua 2 nhom phan
loai: tué (cycadophyta), duwong xi
(pteridophyta) va phong pht duong xi ho
Dipteridaceae (Nguyén, C. H. va Nghiém, N.
M., 1982b; Nguyén C. H., 1983). Danh sach
hoa thach thuc vat cuia bé Néng Son dwgc
téng hop va sip xép theo hé théng phan loai
nhu trong Bang 1.

Bang 1. Tong hep cac Hoa thach thuc vdt cia bé Nong Son theo hé thong phan logi

Sphenophyta- - Neocalamites cf. carrerei (Zeiller) Halle - E. cf. nagatensis Kon’no
Than dot - Equisetites cf. sarrani (Zeiller) Harris
- cf. protoblechnum - Clathropteris meniscioides Brongniart
- Todites cf. sarawakensis Kon’no - cf. hausmannia leeiana Sze
- cf. todites denticulatus (Brongniart) - D. cf. nilssoni (Brongniart) Goeppert
Krasser - D. muensteri (Goeppert) Nathorst
- Cladophlebis zeillerii Frenguelli - D. cf. nervulosum (Sternberg) Kilpper
Pteridophyta - - Cl. nebbensis Brongniart - Goeppertella microloba (Schenk)
Duwong xi - Cl. lobifolia Phillips Oishi et Yamasita
- Cl. roeserti Presl - Pecopteris (Asterotheca) cottoni
- Cl. raciborski Zeiller Zeiller
- Cl. shensiensis P’an - Asterotheca fuschi (Zeiller) Solms
- Cl. gigantea Qishi - cf. Dicroidium odontopteroides

(Morris) Gothan

Seed Ferns - Dwong xi c6 hat

- Hyrcarnopteris leclerei (Zeiller) Sadovnicov

- Taeniopteris (Marratia) paradensinervis
Serra

- T. spathulata Mc. CI.

- Anomozamites thomasi Harris

- A. gracilis Nathorst

- A. minor Brongiart

- Pterophyllum (Anomozamites) inconstans
Zeiller

- Pt. contiguum Schenk

- Pt. carterianum Oldham & Oishi

Cycadophyta -
Tue

- Pt. microaequale Kimura & Kim

- Pt. munsteri Presl

- Pt. tietzei Schenk

- Pt. carterianum Oldham et Morris

- Ptilozamites tenuis Qishi

- Nilssonia cf. pseudobrevis (Barnard)
Corsin & Stampfli (=Taeniopteris
pseudobrevis Barnard)

- Sphenozamites marioni Counillon

- Glossophyllum zeilleri (Seward) Sze

Pteridosperms- (=Noeggerathiopsis hislopi (Bunbury)

vietnamiensis
Keraiaphyllum

- Noeggerathiopsis
Srebrodolskja (=

Hat tran Zeiller) brevifolium (Prinada) Kilpper)

- Podozamites distans Presl - P. rarinervis Counillon

- P. schenki Heer - Cycadocarpidium cf. erdmanni
Coniferales- - P. cf. distans (Presl) Braun Nathorst
Qua non - P. cf. astartensis Harris - Palissya braunii Endlicher

- P. cf. nagatoensis Kon’no

- Brachyphyllum sp.
- Carpolithes

Ginkgophyta - Bach qua - Baiera guilhaumati Zeiller
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3. 2. So sanh phac hé thec vt Trias mugn
ciia bé than Néng Son va mét so viing 1an cn

Trong thanh phan phan loai cua phuc hé
thuc vat Nong Son ngoai cac loai dia phuong
-dic hitu (endemic) con thay rd hai nhom
phan loai chiém uu thé 1a tué (chiém 27,5%
t6ng sb loai) va duong xi (chiém 45% tong s6
loai) (Bang 1.); cac giéng Pterophyllum,
Taeniopteris (tué) ciing nhu Cladophlebis
(duong xi) phat trién phong phu sé luong loai,
cac gidng Dictyophyllum, Clathropteris,
Goeppertella cua ho Dipteridaceae (duong xi)
(Chlem 20% téng sb loai) chiém vi tri dong
dao vé sb luong loai va vét in.

Khi nghién cuu vé “Hé thuc vat Trias
muon” Kustatscher E. et al., 2018 dua trén
thanh phan ciing nhu vi tri ¢ dia li cia cac
phac hé thuc vat Trias muén da phéan chia
ching ra hai khu vuc thuc vat: khu vuc thuc
vat phia bac (Northern Floristic Region) - dai
dién ving can nhiét d6i - on doi, phat trién
tham thuc vat Bernoulia - Danaeopsis, doi
chuyén tiép (Transitional zone) va khu vuc
thuc vat phia nam (Southern Floristic Region)
- dai dién cho ving nhiét d&i phong pha (rich
tropical) - can nhiét déi 1a moéi trudng cua
tham thuc vat Dictyophyllum - Clathropteris.
Hai khu vuc thuc vat c6 ranh giéi duoc phéan
dinh 1& ddy nudi Qinling - Dabie (tinh T
Xuyén - Trung Qudc), ciing chinh 1a ranh giGi
Hoa Béic va Hoa Nam cua Trung Quéc. Nhu
vay hé thyc vat Hon Gai (Hon Gai flora) thudc
khu vuc thuc vat phia nam Dictyophyllum-
Clathropteris - la tham thuc vat Trias muon
phét trién hung thinh trong diéu kién nhiét doi
phong pht - dén can nhiét d&i, néng am, c6 hai
nhom tué va duong xi chiém uu thé, va dac biét
phong phi dwong xi ho Dipteridaceae. Do cling
phét trién trong khu vuc c6 dia li, phtc hé thuc
vat thu thap trong cac bé tram tich chira than
cua Viét Nam (nhu néu trén) cling nhu & Cac
nudc lan can (Ypinlang -Van Nam Trung
Qudc, Soppong, Phong Sa Ly- Lao, Hudi Hin
Lat- Thai Lan) c6 thanh phan va dic diém phan
loai twong ty kiéu hé thyc vat Hon Gai cho du
tong s6 phan loai c6 thé khong nhu nhau.
(Nguyén, C. H. va Nghiém, N. M., 1982b). Cac
phtc hé thuc vat Trias mudn co dic diém “kiéu
h¢ thuc vat Hon Gai” (Hon Gai — type flora)

con gap & mot s noi thugc Pong Nam A va ria
tdy Thai Binh Duong (Bintan - Indonesia,
Krusin - Malaysia, Nariwa, Yamaguchi - Nhat
Ban, Daedong - Korea, Primoria - Nga)
(Nguyén C. H., Nghiém N. M., 1982b,
Nghiém N. M., 1986).

4. Nhan dinh vé Cé thwc vat va Cé
dia |i dwa trén lich str tién hoa dia chat
Viét Nam

Cac cong b vé phirc hé hoa thach thyuc vat
Trias muon Nong Son dd cho biét vé& thanh
phan phan loai, s lwong dai biéu cua céc
nhom phan loai, lién hé, so sanh veéi cac phirc
hé cung tu0| ¢ cac vlng lan can. Tuy nhién,
nguon goc cua cac yéu té cé (ancient
elements) cling nhu sy pha trn (mixture) cua
thuc vat bac ban cau va nam béan cau chua co
luan giai trong thoi gian trudc day. Trong
khoang 20 nam gan day viéc nghién ctu lich
sir tién hoa dia chat cua dia khu lién hop Pong
Duong d3 c6 nhiéu céng bé (Boucot, A. J.,
2002, Buret, C. et al. 1990, Burret, C. et al.,
2016, Metcalfe, 1., 2017, Tran, V. T. et al.,
2020). Téng hop céc tai liéu co sinh va cac tai
licu dia chat cho phép lam rd xuit xu
(provenance), tach vo (break-up), tr6i dat
(drift) va sat nhap (amalgamation) cua cac dia
khu thuoc dia khu lién hop Bong Duong. Trén
co s6 do ching t6i dua ra suy ludn Vé su Xuat
hién yéu té “c6” hodc “hién tweng hdi tu”
(“phenomene de convergence”) va sy pha
tron cua cac yéu to Bic ban ciu (Cathaysia)
véi Nam ban cau (Gondwana) trong thanh
phan thuc vat Trias muon ¢ Viét Nam ¢ lién
quan véi céc tién hoa dia chat cua dia khu
bong Duong

4.1. C) thuc vat: Sy c6 mat cua céc dai
biéu thudc nhom duong xi ¢6 hat (seed ferns):
Glossopteris  indica, G.  augustifolia,
Paleovittaria kurzii, Neoggerathiopsis hislopi
la céc yéu té dién hinh cua Gondwana (Hinh
3. Loai Glossopteris indica thu thap tai Quang
Ninh) trong cac phuc hé thuc vat Trias muon
cua Viét Nam. Sy ¢6 mat caa cac dai biéu nay
dugc goi 1a cac yéu to “c6” vi chung thuong
dugc gap ¢ phan thap cua dija tang chira than
va hon nita con dugc gap trong dia tang tudi
Paleozoi mudn. Serra C. V. va Franceschi D.
D., nam 1999 di cho biét Glossopteris duoc
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gap o nhiéu noi ngoai Hon Gai con c6 trong
Permi cua Nam Phi (Rigby et al., 1980), trong
tram tich Trias ¢ Trung Quéc (Fritel, 1925,
Wang, 1983); trong h¢ taing Tongchuan  tudi
Trias gitra - béc Trung Quéc (Huang et Zhou,
1980); trong hé tang Daedong-Korea c6 tudi
tir Trias dén Jura som (Kimura & Kim, 1989)
va ho goi do la “hién twong hoi tu” -
(“phenomene de convergence”) caa thuc vat.

Ching t6i nhan dinh rang diéu nay c6 thé
giai thich dya trén co s phan tich vé ngudn
géc, tach va, troi dat va sat nhap cua vi luc dia
Sibumasu (Shan - Thai) - mot luc dia nho,
dang dai, kéo dai tir Lhasa (Tibet) - tdy Van
Nam - Myanmar - tdy Thai Lan - dong
Malaysia va Sumatra, c6 tudi tir Permi dén
Trias. Sibumasu c6 ngudn géc tir siéu lyc dia
Gondwana & nam béan cau, n6 tach roi khoi
siéu lyc dia nay vao cudi ki Permi, sau quéa
trinh troi dat n6 va day (collision) ddng thoi
véi hai dia khu Bong Duong va Nam Trung
Qudc trong thoi gian Trias giira (Metcalfe, 1.,
2017). Trong qua trinh di chuyén tu
Gondwana ti liic va déy (collision) véi Pong
Duong va Nam Trung Qudc luc dia ndy mang
theo nhitng yéu t6 cua hé thuc vat nam ban
cau (trong do6 c6 cac dwong xi cO hat nhu
Glossopteris, Paleovittaria (la phan loai
duong xi ¢6 hat tién hoa tir hat tran - c6 suc
thich nghi va phat trién tot). Khi luc dia
Sibumasu mang yeu t6 Gondwana hop nhat
gan lién voi cac mién dat cua dia khu bong
Duong, thyc vat Gondwana cua nam béan cau
nhanh chong két hop véi thuc vat Cathaysia
ctia bac ban cau (hé thuc vat phét trién tir cudi
Carbon dén cudi Permi, phan b6 & cac mién
cua hai dia khu lién hgp Bong Duong va Viét
Trung - chu yéu ¢ khéi Nam Trung Qudc).
Vao thoi gian dau Mesozoi, dia khu Pong
Duong di nam trong khu vuc cb dia Ii nhiét
dsi, néng am, thuc vat noi day da mang dic
trung cua hé thuc vat Cathaysia (Hutchison,
1994; Keqin Sun, 1999, Kustatscher E. et al.,
2018; Metcalfe, 2006, 2017) nén cac duong xi
cd hat (Glossopteris, Paleovittaria) nhanh
chéng phat trién trong cac ving dat cua dia
khu DPéng Duong ké tir thoi gian céc luc dia
gan két (cudi ki Permi - du Trias). Cac yéu to
duoc goi la “c6” cua Gondwana
(Glossopteris, Paleovittaria) c6 mat ¢ nhitng
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noi Sibumasu tiép can vao khoang dau nguyén
dai Mesozoi (Trias s6m - gitra) chinh 1a td tién
(ancestor) va nhiing loai phét trién sau nay la
hau dué¢ (descendant) cua n6 cd mat trong
Trias Nori-Ret. Cac thanh phan phan loai cua
hai hé thuc vat nam va bac ban cau pha tron
Idn nhau (mix each other), tiép tuc phon thinh
va tré thanh tham thuc vat phong pha bao
gom cac yéu t6 cua ca bic ban cau
(Cathaysia) va nam ban cau (Gondwana)- dé
chinh 1a thanh phan vat chit tao nén céc via
than cé gia tri cbng nghiép trong dai Mesozoi
- dac biét trong thoi gian Trias muon Nori-Ret
(Nguyén C. H., Nghiém N. M., 1982b,
Nghiém N. M., 1986, 2018)

4.2. C6 Dia li: Tram tich chia than Néng
Son duoc thanh tao trong bdi canh tao nui
Indosini giai doan cudi trudc Nori: luc nay
ban dao Pong Duong bi don ép, bién dong
manh, c6 gian doan dia tﬁng trude Nori, duoc
goi 1a pha kién tao “kich phat sat truéc Nori”
(“paroxysme” - Fromaget, J., 1941). Tir cudi
Trias muén Carni dén Nori-Ret két qua cua
tao nGi dan dén hinh thanh c4c bé tram tich
chua than ¢ dic diém khac nhau va mang cac
tudng tram tich khac nhau.

Kiéu bé tram tich thanh tao trong mdi
truong chuyén tiép tir song dén bién ndng bao
gom tuéng chau thd, viing vinh, do 1a cac bé
An Chau (phan bd caa hé tang Van Lang),
Soéng Pa (phan bd cua loat Subi Bang), Sam
Nua (phan b6 cua hé tang Dong Do). Cac bé
tram tich An Chau, S6ng Pa, Sim Nua thanh
tao trong moi trudng chuyén tiép bao gom
phan duéi 1a trdm tich lyc nguyén xen voi,
chira hda thach dong vat bién hoic nuéc lg
tudi Nori, c6 cac via than paralic, phan cao
chira phong phi héa thach thuc vat tudi Ret.
(Tran, V. T. va nnk., 2023). Tram tich phan
dué6i cung & trung tam bé thuong c6 quan hé
chinh hop 1én cac tram tich ¢6 hon nhu Trias
trung anizi (T,a) hoac Trias thugng carni (TsC)
(Vu Khuc et al., 2010), hoac khé phan tach
dugc cac tram tich Trias thuong carni va nori
- do chiing mang tinh ké thira cua pha thanh
tao trm tich trude nd (“hé tﬁng Pac Ma” -TsC
trong Téng, D. T., Vi, K., 2011) nhung phan
ria lai phu bat chinh hop Ién tram tich ¢ hon.
(Tran, V. T. va nnk., 2023).



Hinh 3. Glossopteris indica (Schimper) Zeiller

1. Glossopteris indica x2. Mdu do Zeiller R. thu thép tai mé than Hon Gai. Luu trit tai Bao tang University Lion,
France; 2. G. indica x3. Mdu do Zeiller R. thu thdp tai mé than Hon Gai. Lieu trik tai Bdo tang University
Lion, France; 3. G. indica x2. Mau do nhém nghién cizu Vién Dia chat va Khoang san thu thép tai ddo
Ké Bao -Quang Ninh; 4. G. indica x2. Mau do nhém nghién cizu Vién Dia chat va Khoang san thu thap
tai ddo Ké Bao -Quang Ninh
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Kiéu bé tram tich thanh tao trong mdi
truong luc dia bao gém cac tudng suon tich,
tan tich, 10ng séng, bai bdi, tudng ho, dam lay.
Bé tram tich chira than Quang Ninh va Néng
Son dugc thanh tao trong méi truong luc dia,
& phan thip nhat ngay giita bé (dang dia hao —
graben-type) tram tich chira than phu bat
chinh hop Ién céc thanh tao ¢ hon (myc 2.).
O bé Quang Ninh, tai phan thip tram tich
chtra than phu bét chinh hop 1én da carbonat
tudi Carbon - Permi, quan sat trong cac 15
khoan sdu ¢ Lo Tri - Quang Ninh, hoac Ién da
luc nguyén xen luc nguyén bién chat cua hé
tang Tan Mai tudi Ordovic giita - Silur giira
(0,-S,) quan sét thay & vang Yén Tir - Quang
Ninh. (Nguyén C. H., Nghiém N. M., 1982a,
1982b; Téng D. T. va Vi K. (Bcb.), 2005;
Toéng D. T. va Vi K., 2011). O bé than Nong
Son tram tich chira than Trias muon phu bt
chinh hop 1én da trdm tich bién chat tudi
Paleozoi & vung Thanh My (Nguyén, C. H.,
1983; Téng D. T. va Vii K. (Bcb.), 2005;
Téng D. T. va Vii K., 2011) va c6 quan hé
kién tao véi cac phirc hé magma xam nhap c6
tudi trugc Nori hoac véi tram tich Trias trung
— T,anizi hé ting Ming Giang (phan 2.1., Cat
Nguyén Hung, 1996). Trong bé tram tich kiéu
nay, tham thyc vt tao than thich nghi diéu kién
song ngoi, dam hd tao cac via than limnic,
ngoai cac hoa thach thuc vat con gap cac hoa
thach dong vat nuéc ngot (Tran, V. T. va nnk.,
2023). Phtrc hé thyc vét caa bé Nong Son chira
phong phi vét in cua thyc vat than dét
(Sphenophyta). Day 1a nhom phén loai c6
thanh phan glong loai khong da dang- thuong
chi gap 2 glong (Neocalamites, Equisetites)
nhung lai gap s6 luong l6n cac vét in cua cing
mot loai. Thuc vat dang than ré, co kich thudc
khéc nhau, c6 nhiéu ré phu trén cac dbt gidp
ching bo lan, bAm chac trén mat dam ho...sy
c6 mat ciia ching 1a bang chimg vé méi truong
sinh sbng cua thuc vat & nhiimg ving dam lay
ngap nuoc (Taylor et al., 2009). Phan thap cia
loat Nong Son - trong hé ting An Biém quan
st thay phd bién tudng bdi tich, 1 tich cua cac
tram tich kiéu long sdng hoic thung ling trudc
ndi (Nguyén, C. H., 1983)

5. Khoang san: Trong lich st phét trién
tién hoa cua thuc vat Viét Nam ké tir khi 1én
can ¢6 mach dan don gian xdy ra vao khoang
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cudi ky Silur - d¢au Devon (Dovjikov, A.E.,
1965; Téng Dzuy va Cai, 1995% Gonez va
nnk., 2012), sau d6 chung tién hda va phat
trién ram ro. Trong thoi gian cua nguyén dai
Mesozoi - Trias mudn Nori-Ret dugc danh gia
1a giai doan thuc vat phat trién cuc thinh. S6
lwong cac loai cua “hé thuc vat Hon Gai”
(Hon Gai flora) 1én dén 154 va c6 thé hon nira
(Nguyén C. H. va Nghiém N. M., 1982b); su
phong phu vé s6 luong Vét in, 14, ré, hat...va
dac biét 1a cac than cay hoa than c6 kich thudc
I6n cho thy sy phét trién cua tham thuc vat
rat hung thinh d tao nén cac via than day
hang chuc mét. Bé than Nong Son ciing phat
trién trong thoi gian nay va co tit ca 18 via
than (mo Nong Son - 5 via, mo Ngoc Kinh - 5
via, mo Suon Gitra - 8 via) cac via co6 d6 day
tir nira mét dén vai chuc mét, chi yéu la than
anthracit va c6 téng trir luong duoc thdng bao
tir 11,2 dén 13,5 triéu tan. Tran, V. T. (Cb.)
2005; Tran and Vu (Eds.), (2011)

Ngoai ra trong cac tram tich chtra than cua
hé ting Suon Giira con chira quing phéng xa
uran (Nguyén Vin Hoai, 1998; Nguyén
Truong Giang, DS Dinh Toat, 2006). Céc di
tich hoa thach thuc vat dong vai trdo quan
trong trong hoat dong thuy dia chat dé tao nén
su lang dong quang phong xa do quan sat thiy
cac diém tu quing thuong tap trung ¢ nhiing
noi phong phu di tich thuc vat.

Két luan

- Bé Nong Son 1a mét trong nim bé tram
tich chira than tudi Trias muon Nori-Ret cua
Viét Nam. Bé c6 céu tric dia chat kiéu dia
hao (graben-type), & phan thap tram tich phu
bt chinh hop Ién cac thanh tao dia chat c6
tudi ¢ hon, ciing gidng nhu bé Quang Ninh la
kiéu bé tram tich khong thanh tao trong moi
truong chuyén tiép tir luc dia dén bién nong.

- Héa thach thuc vat Trias muon Nori-Ret
trong tram tich chira than Nong Son c6 thé 1én
dén khoang 60 dai biéu, ching tap trung trong
hé tang Suon Giira (phan cao cua loat Néng
Son), 2 nhém  tué (cycadophyta) duong xi
(pteridophyta) phét trién chiém wu thé va ho
Dipteridaceae cua duong xi dac biét phong
pht; 1a phac hé thuc vat mang dic diém cua
hé thuc vat Hon Gai, dimng thir ba vé sy phong
phd - sau Hon Gai va Subi Bang.



- Phtrc hé thuc vat cua bé than Néng Son
dugc so sanh véi cac phic hé c6 tudi tuong
duong & cac bé tram tich chia than khéc
(Sam Nua, Song Pa, Yén Chau, Hon Gai)
ching thuéc hé thuc vat Trias mudn Nori-Ret
Hon Gai (Hon Gai flora) nén c6 thé so sanh
Vv6i cac hé thyuc vat cling tudi & mot sé ving
lan can Viét Nam- khu vyc Poéng Nam A
(nam Trung Quéc -Van Nam, Lao, Thai Lan,
Malaysia, Indonesia) va cac nudc ria tay Thai
Binh Duong (Vién Déng Nga, Nhat Ban,
Korea)

- Su c6 mat cua Glossopteris va mot sé
loai khac xuat hién trong dia tang ¢4 hon Trias
muon thuéc hé thuc vat nam ban cau
Gondwana cling nhu sy pha tron cua thuc vat
Gondwana va Cathaysia trong hé thuc vat
Hon Gai lién quan dén hoat dong tién héa cua
dia khu Sibumasu véi dia khu Poéng Duong
trong thoi gian Permi- Trias.

- Hoéa thach thuc vat bé than Néng Son
phét trién trong moi truong luc dia: séng, hd,
dam lay, tram tich chaa ching thé hién céc
tuéng dam ho, bdi boi ven séng hodc long
song...

- Bi kém véi tram tich chaa héa thach thuc
vat ndy c6 ngudn tai nguyén da dugc khai thac
(than d4) da duoc nghién ciru (uranium) va cac
vat liéu xay dung (cét, soi, da voi, da hoa...).

L& cam on: Chang tdi xin chan thanh
cam on si chi dan, cong tdc va giip do cua
cdc nha dia chat: Bui Pha My, Bang Vii Khiic,
bang Hong Minh, Hodng Pinh Kham trong
thoi gian thuc dia tai Nong Son. Xin cdm on
cac tai lieu quy bdau ma chung téi duoc tham
khdo cua cac tac gia: Cat Nguyén Hung,
Nguyén Truong Giang, Nguyén Vin Hoai.
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Summary

Overview of the Late Triassic plant fossil assemblage of the Nong Son coal basin and
some comments on paleobotany and paleobotany

Nghiem Nhat Mai*, Nguyen Thi Thuy
Vietnam Institute of Geosciences and Mineral Resources. 67 Chien Thang, Van Quan, Ha Dong, Ha Noi
*Corresponding author: E-mail: nhatmainbn@gmail.com

Abstract: The Nong Son coal basin is one of the 5 Late Triassic Nori-Ret coal- bearing sedimentary
basins of Vietnam with a graben-type geological structure. The coal-bearing formation has a distinct
characteristic: the sediments of the lower part are uncomformably upon the older formations, and in the
upper part they are uncomformably covered by formations of the Jurassic sea-continental sedimentary
group.

Late Triassic plant fossils in the coal-bearing sediments of the Nong Son basin were collected and studied
a long time ago (Counillon H., 1903, 1908, 1914; Bourret R., 1925). Later Vietnamese geologists have
cooperated with foreign geologists in the process of geological mapping as well as in-depth research,
more plant fossils are discovered. (Tran V.T. va Vii K., 2011; Cat Nguyén Hung va nnk., 1996; Nguyén C.
H., 1983; Vii Khic va nnk.,1984 va Serra C.V. va Franceschi, D. D., 1999). Plant fossils are mainly
distributed in sediments of the Suon Giua Formation (the upper part of the Nong Son group). Up to now,
the number of species (including open nomenclature) of the plant fossil of Nong Son coal basin has
reached about 60, is most of which belong to 2 taxon groups Pteridophyta and Cycadophyta and rich
representatives of the Dipteridaceae family; it is also the third most abundant assemblage— after of Hon
Gai and Suoi Bang assemblages) and it belongs to Hon Gai flora. The plant fossil assemblage of the
Nong Son coal basin has a similar composition to that collected in other coal basins of the same age
(Sam Nua, Song Da, Yen Chau, Quang Ninh). This plant fossil assembage represented by Hon Gai flora
which is comparable with coeval floras of adjacent regions of Vietnam (such as: Soppong, Phong Sa Ly-
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Laos, Huoi Hin Lat — Thailand, Ypinlang- Yunnan- China) as well as those of the western margin of
Pacific Ocean (such as: Primoria- Far East Russian, Deadong — Korea, Nariwa, Yamaguchi- Japan,
Krusin- Malaysia, Bintan- Indonesia)

They have common characteristics of being a mixture of Southern Hemisphere elements (Gondwana:
Glossopteris indica, Palaeovittar kurzii, Taeniopteris spatulata) and of Northern Hemisphere —
Cathaysia floras). The presence of Gondwana ancient elements as well as the mixture of Gondwana and
Cathaysia floras are inffered by the separation, dript, and assembly of the Sibumasu continent in its
geological evolutionary history with Indochina terrane.

Sedimentary studies show that this ancient plant lived in sedimentary environments including pre-
mountains, alluvial plains, and the transition from lake facies to river-beds

Along with the sediment containing the plant fossil assemblage of Nong Son coal basin, there are
georesources that have been exploited (coal), have been researched (uranium) and building materials
(sand, gravel, limestone, marble...)

Keywords: plant fossil, Late Triassic Nori-Ret, Nong Son coal basin, Hon Gai type-flora, uranium.
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