
pyroclastic
flow

basalt
alkalibasalt &
trachybasalt basalt

alkalibasalt &
trachybasalt

andesite &
basaltic
andesite

tr
ac

h
ya

n
de

si
te

andesite &
basaltic
andesite

andesite
&

basaltic
andesite

tr
ac

h
ya

n
de

si
te

dacite
&

rhylite
trachyte

dacite
&

rhylite
trachyte

dacite
&

rhylite
trachyte massive gneissose massive gneissose

oceanic

Era Age lower limit(Ma) vbs_al vba_al vis_al via_al vas_al vaa_al

0.005

0.0117

0.03 Q33_vis_ap
Q33_v

as_ap

0.07 Q32_vis_ap
Q32_v

as_ap

0.126 Q31_vis_ap
Q31_v

as_ap

0.4

0.781

Calabrian
1.80

Q12_v

_ad

Q12_v

bs_al
Q12_vba_al

Q12_v

bs_ai
Q12_vba_ai Q12_vis_al

Q12_vi

a_al
Q12_vis_ap

Q12_vi

s_ai

Q12_vi

a_ai

Q12_v

as_al
Q12_vaa_al

Q12_v

as_ap

Q12_v

as_ai
Q12_vaa_ai

Gelasian
2.58

Q11_v

_ad

Q11_v

bs_al
Q11_vba_al

Q11_v

bs_ai
Q11_vba_ai Q11_vis_al

Q11_vi

a_al
Q11_vis_ap

Q11_vi

s_ai

Q11_vi

a_ai

Q11_v

as_al
Q11_vaa_al

Q11_v

as_ap

Q11_v

as_ai
Q11_vaa_ai

Late Piacenzian
3.600

Early Zanclean
5.333

Messinian
7.246

Tortonian
11.63 N222

12.3 N221

13.82 N212

15.3 N211

15.97 N122

17.1 N121

20.44

Aquitanian
23.03

Late Chattian
28.1

Early Rupelian
33.9

Pg3_vb

s_al
Pg3_vba_al

Pg3_vb

s_ai
Pg3_vba_ai Pg3_vis_al

Pg3_vi

a_al
Pg3_vis_ap

Pg3_vi

s_ai

Pg3_vi

a_ai

Pg3_va

s_al

Pg3_va

s_ap

Pg3_va

s_ai

Pg3_p

bg_a

Pg3_p

bd_a
Pg3_pim_a Pg3_pin_a Pg3_pam_a Pg3_pan_a

Late Priabonian
37.8

Bartonian
41.2

Lutetian
47.8

Early Ypresian
56.0

Late Thanetian
59.2

Selandian
61.6

Danian
66.0

Maastrichtian
72.1±0.2 K222

Campanian
83.6±0.2 K221

Santonian
86.3±0.5 K214

Coniacian
89.8±0.3 K213

Turonian
93.9 K212

Cenomanian
100.5 K211

Albian
ca. 113.0 K122

Aptian
ca. 125.0 K121

Barremian
ca. 129.4 K114

Hauterivian
ca. 132.9 K113

Valanginian
ca. 139.8 K112

Berriasian
ca. 145.0 K111

Tithonian
152.1±0.9

Kimmeridgian
157.3±1.0

Oxfordian
163.5±1.0

Callovian
166.1±1.2

Bathonian
168.3±1.3

Bajocian
170.3±1.4

Aalenian
174.1±1.0

Toarcian
182.7±0.7

Pliensbachian
190.8±1.0

Sinemurian
199.3±0.3

Hettangian
201.3±0.2

Rhaetian
ca. 208.5

Norian
ca. 227

Carnian
ca. 237

Ladinian
ca. 242

Anisian
247.2

Olenekian
251.2 Tr1

Induan
252.17±0.06

Changhsingian
254.14±0.07

Wuchiapingian
259.8±0.4

Capitanian
265.1±0.4

Wordian
268.8±0.5

Roadian
272.3±0.5 P

Kungurian
283.5±0.6

Artinskian
290.1±0.26

Sakmarian
295.0±0.18

Asselian
298.9±0.15

Gzhelian
303.7±0.1

Kasimovian
307.0±0.1

Middle Moscovian
315.2±0.2

Early Bashkirian
323.2±0.4 C

Late Serpukhovian
330.9±0.2

Middle Visean
346.7±0.4 C1

Early Tournaisian
358.9±0.4

Late 382.7±1.6

Middle 393.3±1.2 D

Early 419.2±3.2

Pridoli 423.0±2.3

Ludlow 427.4±0.5

Wenlock 433.4±0.8

Llandovery 443.8±1.5

Late 458.4±0.9

Middle 470.0±1.4 O

Early 485.4±1.9

Furongian ca. 497

Series 3 ca. 509

Series 2 ca. 521

Terreneuvian 541.0±1.0

Proterozoic 2500 Pt
Pt_pu_

a

Archean 4000 Ar

Igneous rocks

volcanic rocks plutonic rocks

de
br

is
 a

va
la

nc
he
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ep

o
si

ts

vo
lc

an
ic

 f
an

 d
ep

o
si

ts

basalt, alkali basalt & trachybasalt andesite,  basaltic andesite & trachyandesite dacite, rhyolite & trachyte

ultramafic rocks

diorite
&

quartz
diorite

granodiolite & tonalite granite
lava & pyroclastic

rocks
intrusives rocks

lava & pyroclastic
rocks

intrusives
rocks

lava & pyroclastic
rocks

pyroclastic flow intrusives rocks

gabbro

island arc & continental island arc & continental

Period Epoch age symbol
v_ad v_af vaa_ap vas_ai vaa_ai

vb_al
vbs_ai vba_ai

vi_al
vis_ap vis_ai via_ai

va_al
vas_ap pu_a pu_o pbg_a pbd_a pim_a pin_a pam_a pan_a

C
en

o
zo

ic

Quaternary

Holocene H
H2

H1

H_v_a

d

Q1-

H_v_af

H_vbs_

al
H_vba_al H_vis_al

Q3_vb

s_al
Q3_vba_al Q3_vis_al

Q2_vb

s_ai

P
le

is
to

ce
n
e

Late Q3

Q33

Q32
Q3_v_

ad

Q2_vb

s_al
Q2_vba_al

H_via_

al
H_vis_ap

H_vas_

al

H_vas_

ap

Q31

Chibanian Q2
Q22

Q21

Q2_v_

ad

Q2_via

_al
Q2_vis_ap

Q2_vis

_ai

Q2_via

_ai

Q3_via

_al

Q3_vas

_al

Q2_vas

_al
Q2_vaa_al

Q2_vas

_ap

Q2_vas

_ai
Q2_vaa_ai

Q1
Q12

Q11

Q2_vba_ai Q2_vis_al

Q1_pb

d_a
Q1_pim_a

Neogene

Pliocene
N3

N33

N32
N3_v_a

d

N3_vbs

_al
N3_vba_al

N3_vbs

_ai
N3_vba_ai N3_vis_al N3_pim_a

N3_via

_al
N3_vis_ap

N3_vis

_ai

N3_via

_ai

N3_vas

_al
N3_vaa_al N3_pam_a N3_pan_a

M
io

ce
n
e

Late N31

N2

N22

Middle

Serravallian

N3_vas

_ap

N2_vba_al
N2_vbs

_ai
N2_vba_ai N2_vis_al

N2_via

_al

N3_pin_a
N3_vas

_ai
N3_vaa_ai

N3_pb

g_a

N3_pb

d_a

N2_vis_ap
N2_vis

_ai

N2_via

_ai

N2_vas

_al
N2_vaa_al

N2_vas

_ap

N21_pan_a

N2_vas

_ai
N2_vaa_ai

N22_p

bg_a

N22_p

bd_a
N22_pim_a N22_pin_a

N2_vbs

_al

N22_pam_a N22_pan_a

N21

Langhian

N21_p

bg_a

N21_p

bd_a
N21_pim_a N21_pin_a N21_pam_a

N1
N12

Early

Burdigalian

N1_vbs

_al
N1_vba_al

N11

Pｇ4

Pｇ42

N1_vbs

_ai
N1_vba_ai N1_vis_al

N1_via

_al
N1_vis_ap

N1_vis

_ai

N1_via

_ai

N1_vas

_al
N1_vaa_al

N1_vas

_ap

N1_vas

_ai
N1_vaa_ai

N1_pb

g_a

N1_pb

d_a
N1_pim_a N1_pin_a N1_pam_a N1_pan_a

Paleogene

Oligocene Pｇ41

Pg4_vb

s_al
Pg4_vba_al

Pg4_vb

s_ai
Pg4_vba_ai Pg4_vis_al

Pg4_vi

a_al
Pg4_vis_ap

Pg4_vi

s_ai

Pg4_vi

a_ai

Pg4_va

s_al
Pg4_vaa_al

Pg4_va

s_ap

Pg4_vaa_

ap

Pg4_va

s_ai
Pg4_vaa_ai

Pg4_p

u_a

Pg4_p

bg_a

Pg4_p

bd_a
Pg4_pim_a Pg4_pin_a Pg4_pam_a Pg4_pan_a

Pg3

E
o
ce

n
e Pｇ2

Pｇ23

Middle Pｇ22
Pg2_vb

s_al
Pg2_vba_al

Pg2_vb

s_ai
Pg2_vba_ai Pg2_vis_al Pg2_vis_ap

Pg2_vi

s_ai

Pg2_vi

a_ai

Pg2_va

s_al

Pg2_va

s_ap

Pg2_va

s_ai

Pg2_p

bg_a

Pg2_p

bd_a
Pg2_pim_a Pg2_pin_a Pg2_pam_a Pg2_pan_a

Pｇ21

Pｇ1

Pｇ14

Paleocene

Pｇ13 Pg1_vb

s_al
Pg1_vba_al

Pg1_vb

s_ai

Pg1_p

bd_a
Pg1_pim_aPg1_vba_ai Pg1_vis_al Pg1_vis_ap

Pg1_vi

s_ai

Pg1_vi

a_ai

Pg1_va

s_al
Pg1_pin_a Pg1_pam_a Pg1_pan_a

Early Pｇ12

Pｇ11

Pg1_va

s_ap

Pg1_va

s_ai

Pg1_p

u_a

Pg1_p

bg_a

M
es

o
zo

ic

Cretaceous

Late

K

K2

K22

K21

J1

J14

J13

K22_v

bs_al
K22_vba_al

K22_v

bs_ai
K22_vba_ai K22_vis_al K22_vis_ap

K22_vi

s_ai

K22_vi

a_ai

K22_v

as_al

K22_v

as_ap

K22_v

as_ai

K2_pu

_a
K21_vi

s_ai

K21_vi

a_ai

K21_v

as_al

K21_v

as_ap

K22_p

bg_a

K22_p

bd_a
K22_pim_a K22_pin_a K22_pam_a K22_pan_a

K21_v

bs_al
K21_vba_al

K21_v

bs_ai
K21_vba_ai K21_vis_al K21_vis_ap

K21_v

as_ai

K21_p

bg_a

K21_p

bd_a
K21_pim_a K21_pin_a K21_pam_a K21_pan_a

Early K1

K12
K12_v

bs_al
K12_vba_al

K12_v

bs_ai
K12_vba_ai K12_vis_al K12_vis_ap

K12_vi

s_ai

K12_vi

a_ai

K12_v

as_al

K12_v

as_ap

K12_v

as_ai

K12_p

bg_a

K12_p

bd_a
K12_pim_a K12_pin_a K12_pam_a K12_pan_a

K11 K11_vis_al
K11_p

bg_a

K11_p

bd_a
K11_pim_a

Early

K11_pin_a K11_pam_a K11_pan_a

Jurassic

Late

J

J3

J33

J32 J3_va_al

J31

Middle J2

J24

J23
J2_va_al

J22

J21

J3_vb_al

J1-

2_pbg_

a

J1-

2_pbd_

a

J1-2_pim_a J1-2_pin_a J1-2_pam_a J1-2_pan_a

J1_va_al

J12

J11

Triassic

Late

Tr

Tr3

Tr33

Tr32
Tr22-3_va_al

Tr_pim_a Tr_pin_a Tr_pam_a Tr_pan_a

Tr31

Middle Tr2 Tr22

Tr21

Early

C24

P
al

eo
zo

ic

Permian

Lopingian P3 P32

P31

Cisuralian

P14

P1

Tr12

Tr11

P13
P1_vi_al P1_va_al

P12

P11

P2

P23

P22 P2_va_al

P21 P_vb_al

P3_va_al

C_pin_a C_pam_a

P_pim_a P_pin_a P_pam_a P_pan_a

C_pan_aC_va_al

D2-3_va_al

D1

C_pim_a

P_pu_a P_pu_o
P_pbg

_a

P_pbd

_a

C22

C21 C_vi_alCarboniferous

P
en

n
sy

lv
an

ia
n

Late

Mississi-

ppian

C13

C12

C11

C_vb_al

C2

O3-D1_vb_al O3-D1_vi_al O3-D1_va_alS S3

Devonian
D3

D2

D2-3_vi_al

O-S_pam_a O-S_pan_a

S2

S1

O3

O2

O1

O-S_pu_o

O-

S_pbg_

a

O-

S_pbd_

a

Ca_pim_a

Ordovician

Ca3-O2_vi_al

Cambrian

O-

S_pu_a

Ca_pin_a

Ca2

Ca1

O-S_pim_a O-S_pin_a
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