
InterglacialInterglacialHirnantianHirnantianMid Mid 

complanatus Zone

chitinozoan 
zones

0 2 4 6

-32 -30 -28 -26 -24

-4 -5 -6 -7

InterglacialInterglacialHirnantianHirnantianMid Mid 
~ ~

~
~ ~

10
0 m

δ18Owater

-1 0 1 2 3

Anticosti Is.

Other

late Boda
warming

early Boda
warming

mid Boda
cooling

complanatus Zone

pacificus Zone

complexus Zone

extraordinarius
Zone

persculptus
Zone HICE

Elkhorn

Paroveja

Moe

ascensus Zone

Sea Surface
Temperature (˚C)
30 32 34 36 38

Whitewater

Waynesville

Up
pe

r S
ec

on
d B

an
i

Lo
we

r S
ec

on
d B

an
i

Open Marine Conti-
nental

upper
offshore

low
er

 of
fsh

or
e

sh
or

efa
ce

re
str

ict
ed

 m
ar

ine
eu

stu
ar

ine
flu

vio
-g

lac
ial

Eustatic Sea level curve 

-31 -29 -27 -25

M. persculptus
& Hirnantia fauna

-23

M. ojsuensis
& Hirnantia 

fauna

HICE

Elkhorn

δ13Corg (‰) 

HA

diamictites

Kr
álo

v 
Dv

ůr
 

Kr
álu

v 
Dv

ůr
 

Ze
lko

vic
e 

Ze
lko

vic
e 

Ko
so

v
Ko

so
v

pacificus Zone

Bohemia20,21

acuminatus Zone
vesiculosus Zone

cyphus Zone

Ko
so

v
Ko

so
v

Ascensus Zoneascensus Zone

20
 m

Anti-Atlas, Morocco22 Clumped Isotope Δ47 Paleothermometry23

HICE

Elkhorn

HA

HB

Paroveja

Moe

Sa
lud

us
Sa

lud
us

Ha
llik

u
Ha

llik
u

Jo
ns

tor
p

Jo
ns

tor
p

Tu
du

inn
ali

Tu
du

inn
ali

10
 m

Viljandi, Estonia18,19 Kardla, Estonia18,19

Ha
llik

u

SaludusSaludus

Ku
ldi

ga
Ku

ldi
ga

HallikuHalliku

Chitinozoan 
Zones

T. 
an

tic
os

tie
ns

is
C.

 sc
ab

ra
B.

 g
am

ac
hia

na
B.

 g
am

ac
hia

na
C.

 ru
ga

ta
T. 

be
rg

str
oe

m
i

Po
rku

ni
Pi

rg
u

Vo
rm

si

Regional 
Stages

S.
tau.

10
 m

δ13Ccarb(‰) 

43210 765δ13Ccarb(‰) 

43210

δ13Ccarb(‰) 

43210-1

An
na

Ha
llik

u
Ha

llik
u

Ad
ila

Ad
ila

Ar
ina

Ar
ina

Ōh
ne

Ōh
ne

**

Kaugatuma, Estonia18,19

black shalegray shale siltstone cherty limestone

dolomitic mudstone argillaceous wackestonecalcareous mudstone packstone grainstone bioherms & grainstone limestone breccia-conglomerateinterbedded shale
& limestone

** Diplograptina
recurrence * FAD of Persculptus Zone

graptolitesDi

upper limit
common 
Diplograptina

channel sandstonesandstone tempestites 
& mudstonecovered

International correlation of Late Ordovician stratigraphic sequences, chemostratigraphy & biostratigraphy
Melchin et al. Figure S1

D
ic

el
lo

gr
ap

tu
s

an
ce

ps

Dicello.
complexus

Dicellograptus
ornatus

Styracograptus
uncinatus

Graptolite ZonesEpoch/Age

Lla
nd

ov
er

y
Rh

ud
da

nia
n

Akidograptus ascensus

Parakidograptus acuminatus

Cystograptus vesiculosus

Coronograptus cyphus

Metabolograptus persculptus

Metabolograptus
extraordinarius

Paraortho-
graptus
pacificus

Paraortho-
graptus
pacificus

Dicellograptus
gravis

Pleurograptus
linearis

443

445

Dicellograptus
complanatus

Hi
rn

an
tia

n
Ka

tia
n

AGE
(MA)

441
La

te 
Or

do
vic

ian

447

44
3.8

44
5.2

20
 m

Mirny Creek, Siberia15,16,17

shelly
bedsQ-70

Q-67

Di

*

pacificus Zone

complexus Zone

Elkhorn

HICE

extraordinarius
Zone

persculptus
Zone

δ13Ccarb(‰) 
43210 5-2 -1

BB
AA
CC

DD
EE

EBEB

2 m

-33 -31 -29

Bi
rkh

ill 
Sh

ale
Bi

rkh
ill 

Sh
ale

 H
ar

tfe
ll S

ha
le

Ha
rtf

ell
 S

ha
le

Dob’s Linn, Scotland12,13,14

δ13Corg (‰) 

acuminatus
Zone

vesiculosus Zone

cyphus Zone

Di

*
**

HICE

ascensus Zone

Whirlpool SS

conodont 
zones

TR1

TR2

TR4

TR5

Gr
ind

sto
ne

 M
br.

Laframboise
*

20
 m

El
lis

 B
ay

 F
m.

El
lis

 B
ay

 F
m.

Fo
x P

oin
t F

m.
Fo

x P
oin

t F
m.

43210-1

δ13Ccarb(‰) 

Ve
lle

da

Lousy
Cove

S.C.
Mill Bay Vauréal Fm.Vauréal Fm.

-2 0 2 4

East End West End 

δ13Ccarb(‰) 

TR5Lafram.
TR4

TR2

TR1

B.
 g

am
ac

hia
na

20
 m

Pr
ins

ta

TR3

S. taugoudeaui

H.
 cr

ick
m

ay
i

A. ellisbayensis

HICE

Elkhorn

persculptus
Zone

Whitewater

Elkhorn

C6

C5
Waynesville

A.
 o

rd
ov

ici
cu

s
A.

 su
pe

rb
us

A.
 g

ra
nd

is

?

?

-2 -1 0 1 2

-1 0 1 2 3

HA

HB

HICE

Cincinnati, Ohio

Midcontinent Region8,9

Bruce Penninsula
Ontario

Elkhorn

Qu
ee

ns
ton

Qu
ee

ns
ton

El
kh

or
n

Unde-
fined

W
hit

ew
ate

r
Lib

er
ty

W
ay

ne
sv

ille
Ar

nh
eim

El
kh

or
n

Unde-
fined

W
hit

ew
ate

r
Lib

er
ty

W
ay

ne
sv

ille
Ar

nh
eim

δ13Ccarb(‰) 

δ13Ccarb(‰) 

δ13Ccarb(‰) 

20
 m

20
 m

Anticosti Is., Que.10,11

HB

Whitewater

20
 m

4 m

Ma
nit

ou
lin

TR3

extraordinarius
Zone

Hirnantia 
Sp. A

Jin & Zhan 
(2008)

Wangjiawan, Hubei1,2

W
ufe

ng
 F

m.
W

ufe
ng

 F
m.

Lu
ng

ma
ch

i F
m.

Lu
ng

ma
ch

i F
m.

Hirnantia
beds

Hirnantia
beds

1.0
 m

2.0
 m

Lu
ng

ma
ch

i F
m.

Lu
ng

ma
ch

i F
m.

W
ufe

ng
 F

m.
W

ufe
ng

 F
m.

Ku
an

yin
qia

o F
m.

shelly
beds
shelly
beds

δ13Corg (‰)

-28.0 -26.0-30.0

δ13Corg (‰) δ34S (‰)
-20 0 20-30 -29 -28

vesiculosus
Zone

cyphus
Zone

Nanbazi, Guizhou3

Hirnantia
beds

Hirnantia
beds

Di

Di

Fan et al.
2009

Gorjan et al.
2012

** **
HICE

-30 -28 -26 -24

0 2 4

4.0
 m

Vinini Creek, Nevada4,5 Blackstone River, Yukon4,5 Eleanor Lake, Arctic Canada6,7

Vi
nin

i F
or

ma
tio

n
Vi

nin
i F

or
ma

tio
n

**

**

Di

* **

δ15Ntot (‰) 

-1 0 1 2

δ13Corg (‰) 

-32 -31 -30 -29 -28
δ13Corg (‰) 

HICE

Elkhorn

δ15Ntot (‰) 

δ13Corg (‰) 

-4 -6 -8
εNd (443 Ma)

εNd (443 Ma)

HB

GHarlow
Typewritten Text

GHarlow
Typewritten Text
DR2013352  M.J. Melchin et al.



SI	Figure	1.	International	correlation	of	Late	Ordovician	stratigraphic	sequences,		
chemostratigraphy	&	biostratigraphy	based	on	data	from	the	recent	literature.	Superscripts	
attached	to	the	locality	names		refer	to	the	numbered	data	sources	listed	below.		Timescale	based	
on	GTS2012	(Cooper	&	Sadler	2012,	Melchin	et	al.	2012).	Hirnantian	shaded	light	blue	and	
narrow	deep	orange	band	in	the	mid	Hirnantian	corresponds	to	the	mid	Hirnantian	interglacial	
age.		See	text	for	further	discussion.		
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Meterage Calcite TOC TN 13Ccarb 18Ocarb 14Corg 15NTN

m wt.% wt.% wt.%  (‰, V-PDB)  (‰, V-PDB)  (‰, V-PDB)  (‰, AIR)

30.0 70.4 1.4 0.041 -1.59 -7.92 -29.87 2.05

31.8 59.3 1.9 0.050 -0.16 -4.80 -29.94 1.84

34.3 93.5 0.2 0.012 0.54 -5.34 -29.24 0.50

35.8 88.8 0.4 0.023 -0.47 -9.58 -29.61 1.56

36.9 90.8 0.1 0.014 0.55 -6.34 -29.83 1.08

37.2 80.2 0.5 0.015 0.65 -5.99 -30.27 2.32

39.0 76.9 0.8 0.038 -0.26 -6.35 -30.23 0.98

40.2 82.8 0.4 0.012 0.04 -6.20 -30.15 2.07

41.3 98.3 0.1 0.003 -0.52 -5.17 -29.85 1.52

41.6 78.5 1.1 0.048 -1.50 -6.28 -30.09 1.55

43.7 67.5 2.9 0.113 0.21 -5.47 -29.98 0.81

44.7 96.0 0.2 0.010 -1.24 -7.59 -29.46 1.67

45.5 92.6 0.4 0.017 0.34 -5.27 -30.25 1.34

45.7 31.7 3.3 0.135 0.90 -5.84 -29.73 0.91

46.0 70.8 3.5 0.091 0.61 -5.74 -30.47 0.44

46.2 29.2 4.5 0.155 0.75 -5.28 -28.01 1.29

46.4 22.6 12.1 0.247 0.56 -5.24 -27.13 0.67

46.5 41.4 4.9 0.177 1.26 -7.20 -27.45 1.73

46.6 46.4 1.8 0.094 1.00 -6.56 -27.24 2.51

46.8 57.9 0.7 0.049 1.63 -6.33 -27.77 2.56

47.0 73.0 0.7 0.035 1.38 -7.43 -27.72 3.11

47.5 44.6 0.7 0.065 0.82 -5.05 -28.45 3.81

47.9 49.1 0.8 0.064 0.53 -5.07 -28.62 3.37

48.4 51.7 0.8 0.063 0.61 -5.12 -28.66 3.38

49.1 77.4 0.8 0.040 0.27 -5.27 -28.64 1.38

49.4 50.8 1.9 0.103 0.29 -5.31 -27.93 1.41

49.6 21.3 8.3 0.300 0.31 -5.47 -29.57 0.18

50.0 8.7 4.9 0.179 -1.24 -6.31 -30.43 0.41

51.0 17.7 4.3 0.158 -1.46 -5.84 -30.36 0.45

51.5 21.0 5.4 0.185 -0.97 -6.25 -30.34 0.47

52.0 61.3 4.8 0.174 -1.28 -5.26 -29.94 0.87

52.5 57.3 3.8 0.143 -1.48 -4.83 -30.34 0.88

Meterage Calcite TOC TN 13Ccarb 18Ocarb 14Corg 15NTN

m wt.% wt.% wt.%  (‰, V-PDB)  (‰, V-PDB)  (‰, V-PDB)  (‰, AIR)

49.50 92.7 0.26 0.013 -0.01 -3.28 -29.67 1.19

50.00 57.4 1.39 0.045 -1.18 -7.54 -30.07 1.04

50.50 80.1 2.51 0.067 -0.82 -7.59 -30.46 1.00

51.00 58.0 1.50 0.039 -0.58 -7.56 -30.25 0.50

51.50 83.7 1.64 0.043 -0.40 -7.35 -30.55 0.53

52.00 86.4 0.53 0.023 -0.37 -3.24 -29.95 1.22

52.50 88.5 0.32 0.015 -0.13 -3.20 -30.46 1.21

52.90 56.6 1.28 0.007 -1.60 -11.66 -26.68 -

53.00 94.8 0.13 0.007 -0.06 -3.42 -29.71 1.21

53.50 81.3 1.04 0.035 -1.25 -6.49 -30.29 0.72

54.00 87.9 0.51 0.022 -0.68 -5.72 -30.06 0.72

54.50 97.6 0.12 0.005 -2.09 -8.72 -30.35 -0.41

54.90 98.4 0.10 0.004 -0.63 -8.06 -29.30 0.76

55.00 33.2 9.46 0.273 0.77 -4.96 -28.53 0.13

55.10 51.3 3.43 0.123 0.68 -6.32 -28.31 0.51

TABLE S1. CARBON AND NITROGEN ISOTOPE, % CALCITE, % TOTAL ORGANIC CARBON (TOC) & % TOTAL 
NITROGEN (TN) DATA FROM TRURO, CANADIAN ARCTIC

TABLE S2. CARBON AND NITROGEN ISOTOPE, % CALCITE, % TOTAL ORGANIC CARBON (TOC) & % TOTAL 
NITROGEN (TN) DATA FROM ELEANOR LAKE, CANADIAN ARCTIC

GHarlow
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55.20 48.5 6.26 0.192 2.19 -4.04 -27.61 0.55

55.30 62.0 0.31 0.028 0.48 -9.36 -26.34 2.34

55.35 70.6 0.09 no data 1.69 -5.77 -24.05 no data

55.40 79.6 0.06 0.010 -0.07 -6.20 -24.85 3.79

55.60 78.4 0.11 0.010 0.75 -6.19 -25.12 2.94

55.80 67.0 0.09 no data 1.51 -4.91 -23.88 no data

55.90 64.6 0.08 0.020 1.53 -5.14 -24.21 3.38

56.20 55.6 0.07 no data 1.25 -3.52 -24.54 no data

56.40 53.4 0.05 0.030 1.17 -4.12 -25.23 2.98

56.80 49.8 0.05 0.020 0.61 -4.61 -24.43 3.34

56.55 56.6 0.09 no data 0.62 -3.90 -25.97 no data

56.65 53.8 0.08 no data 0.34 -4.41 -24.88 no data

56.90 63.1 0.05 no data 0.69 -3.64 -24.71 no data

57.00 37.0 0.06 no data 0.43 -4.55 -25.54 no data

57.20 44.5 0.05 0.020 0.88 -4.24 -26.31 3.4

57.40 36.6 0.25 0.030 1.50 -4.57 -28.55 2.22

57.50 38.7 0.33 0.020 0.88 -4.96 -28.30 3.45

57.55 10.9 0.43 0.050 -3.01 -13.92 -29.26 3.86

57.60 29.0 2.14 0.080 -3.98 -14.23 -28.62 2.32

57.70 57.9 1.25 0.030 0.10 -6.59 -29.05 2.34

57.80 20.2 3.21 0.140 -0.34 -7.73 -29.41 0.54

57.90 no data 11.94 no data no data no data -29.83 no data

58.00 32.6 9.65 0.340 -2.05 -12.94 -30.27 0.39

58.10 no data 2.97 no data no data no data -30.13 no data

58.20 no data 6.18 no data no data no data -30.22 no data

58.30 8.6 7.24 0.250 -1.04 -10.37 -30.44 0.23

58.70 28.3 4.45 0.160 -0.11 -8.45 -30.65 0.23

59.00 41.9 3.73 0.130 1.77 -7.17 -30.74 0.48

Meterage Calcite TOC TN d13Ccarb d18Ocarb d14Corg d15NTN

m wt.% wt.% wt.%  (‰, V-PDB)  (‰, V-PDB)  (‰, V-PDB)  (‰, AIR)

25.4 81.3 0.3 0.015 -0.74 -6.11 -28.89 1.98

25.5 64.9 1.0 0.043 -0.34 -5.59 -28.48 0.73

25.6 9.5 11.1 0.409 1.24 -6.48 -29.02 -0.71

25.8 71.9 2.1 0.066 0.67 -5.00 -29.21 -0.57

26.0 91.1 2.2 0.060 0.72 -5.70 -29.32 -1.17

26.3 81.3 2.1 0.071 1.43 -5.87 -29.39 -0.12

26.5 19.6 19.6 0.620 1.29 -9.70 -29.24 -1.34

26.8 17.4 6.7 0.272 -0.94 -8.10 -29.73 -0.32

27.0 91.6 2.4 0.050 0.59 -5.17 -30.20 -1.55

27.3 54.6 6.3 0.249 0.41 -6.67 -30.31 -0.57

27.5 95.0 1.7 0.046 -1.06 -6.06 -30.49 -0.90

27.8 16.5 9.1 0.358 -1.50 -6.59 -30.48 -0.21

28.0 95.1 1.9 0.033 -0.91 -6.67 -30.50 -1.57

28.3 15.2 11.6 0.392 -0.52 -7.53 -30.42 -0.90

28.5 90.7 1.5 0.049 -0.69 -5.43 -30.73 -1.18

28.8 55.1 2.7 0.085 0.34 -5.34 -30.72 -1.69

29.0 95.4 1.1 0.026 -1.67 -5.83 -30.76 -1.61

29.3 41.1 2.1 0.139 -0.22 -10.00 -30.69 -0.51

29.5 66.5 1.0 0.025 -0.36 -5.76 -30.89 -1.75

29.8 88.8 1.5 0.032 -0.97 -5.64 -30.90 -1.40

30.0 56.9 1.3 0.045 -0.47 -5.11 -30.74 -0.84

30.5 97.0 0.7 0.017 -5.17 -6.51 -30.99 -0.87

31.0 85.5 1.3 0.054 -0.71 -5.41 -30.18 0.35

TABLE S3. CARBON AND NITROGEN ISOTOPE, % CALCITE, % TOTAL ORGANIC CARBON (TOC) & % TOTAL 
NITROGEN (TN) DATA FROM CAPE PHILLIPS SOUTH, CANADIAN ARCTIC 



31.5 98.3 0.2 0.010 -1.06 -5.37 -30.82 -1.47

32.0 86.2 2.1 0.067 -1.34 -5.63 -30.71 -1.37

32.5 93.5 2.1 0.034 -0.83 -5.46 -30.89 -1.29

33.0 82.0 4.2 0.047 -0.35 -5.61 -30.52 -0.68

33.5 99.9 0.0 0.000 -0.08 -5.37 -30.30 -0.40

34.0 89.8 2.6 0.067 -1.65 -6.68 -30.28 -0.87

34.5 92.2 1.4 0.046 -0.98 -6.85 -30.36 -0.65

35.0 88.9 0.9 0.022 -0.54 -5.92 -30.25 -0.82

36.0 84.4 3.3 0.081 -0.54 -6.83 -30.42 -0.77

36.5 87.3 1.7 0.023 -0.38 -6.23 -30.22 -0.66

37.0 70.5 2.0 0.036 0.03 -7.44 -30.12 -0.35

38.0 89.4 0.6 0.033 -0.34 -6.31 -30.32 -0.79

38.5 65.8 1.3 0.070 -0.30 -7.25 -29.96 -0.34

39.0 83.4 1.3 0.042 0.67 -7.73 -30.24 0.65

39.5 97.6 0.4 0.014 -0.32 -6.42 -30.50 0.34

40.0 90.1 1.0 0.032 1.23 -6.06 -30.13 1.33

40.5 97.7 0.2 0.008 -1.41 -5.60 -30.35 0.32

41.0 96.4 0.2 0.007 -1.92 -6.65 -29.64 0.55

41.5 92.3 0.2 0.014 0.05 -5.75 -29.13 2.87

41.7 19.9 5.3 0.163 -1.49 -2.92 -29.86 -1.26

42.0 60.3 6.0 0.142 -1.50 -6.39 -30.04 -1.43

42.5 94.6 0.2 0.016 0.41 -5.02 -30.62 -1.10

43.0 6.5 4.8 0.319 -0.33 -6.31 -29.99 -1.45

43.5 56.4 5.6 0.136 -2.10 -6.09 -30.07 -1.58

43.7 97.4 0.3 0.010 -2.38 -5.41 -29.58 -0.42

44.2 43.9 5.7 0.152 0.31 -5.61 -30.22 -1.25

44.6 99.7 0.1 0.002 -1.99 -5.70 -29.48 0.80

45.2 93.5 0.3 0.021 -0.38 -5.62 -29.22 2.64

sample Meterage Calcite TOC TN d13Ccarb d18Ocarb d14Corg d15NTN

number m wt.% wt.% wt.%  (‰, V-PDB)  (‰, V-PDB)  (‰, V-PDB)  (‰, AIR)

Levin (samples from 2008 interpolated into 2006 measured section

2006-33 29.00 10.20 0.18 -26.62

2006-32 28.00 9.74 0.15 -27.34

2006-31 27.10 11.16 0.15 -27.68

2006-30 26.10 7.69 0.17 -27.30

2006-29 25.10 6.93 0.19 -27.65

2006-28 24.10 8.30 0.15 -27.29

2006-27 23.10 7.02 0.17 -27.40

2006-26 22.10 12.62 0.17 -27.71

2006-25 21.10 8.01 0.20 -27.40

2006-24 20.05 10.85 0.16 -27.45

2006-23 19.15 5.65 0.19 -27.50

2006-22 18.00 7.52 0.16 -27.69

2006-21 17.00 9.51 0.19 -27.31

2006-20 16.00 6.00 0.19 -27.44

2006-19 15.00 6.12 0.16 -27.89

2006-18 14.00 12.07 0.16 -27.89

2006-17 13.00 10.34 0.16 -27.61

2006-16 11.90 6.76 0.22 -27.85

2006-15 10.90 11.42 0.18 -28.33

2008-50 10.54 5.38 0.30 0.052 -29.00 3.26

2008-49 10.23 5.68 0.47 0.066 -29.51 3.15
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TABLE S4. CARBON & NITROGEN ISOTOPE, % TOTAL ORGANIC CARBON (TOC) & TOTAL NITROGEN (TN) DATA FROM LEVIN 
AND ZADNÍ TŘEBÁŇ SECTIONS, CZECH REPUBLIC

N
 n

ot
 m

ea
su

re
d 

fo
r 

20
06

 s
am

pl
es

isotopes in carbonate 

not measured



2008-48 9.99 4.24 0.40 0.067 -29.10 3.05

2008-47 9.90 6.47 0.35 0.051 -29.07 3.15

2006-14 9.90 5.38 0.30 -28.53

2008-46 9.35 11.16 0.26 0.028 -28.15 3.36

2008-45 8.80 6.54 0.20 0.027 -27.91 3.64

2008-44 8.22 9.48 0.20 0.015 -28.04 4.06

2008-43 7.80 7.98 0.19 0.028 -27.83 3.35

2006-13 7.40 5.09 0.18 -27.88

2008-21 7.39 6.31 0.25 0.054 -28.71 3.48

2008-22 7.29 5.94 0.30 0.061 -29.01 3.27

2008-23 7.06 4.35 0.26 0.053 -29.16 3.29

2008-24 6.83 5.91 0.27 0.050 -28.67 3.37

2008-25 6.60 5.28 0.37 0.056 -28.69 2.82

2006-12 6.50 7.90 0.27 -28.48

2008-26 6.37 4.79 0.29 0.055 -28.74 3.51

2008-27 6.15 4.59 0.33 0.050 -28.81 3.45

2008-28 5.92 8.35 0.32 0.052 -28.67 3.62

2008-29 5.69 4.73 0.32 0.052 -28.70 3.25

2006-11 5.50 4.14 0.26 -28.77

2008-30 5.46 3.97 0.38 0.057 -29.08 3.21

2008-31 5.23 9.06 0.27 0.055 -28.92 2.91

2008-32 5.01 6.93 0.33 0.045 -28.76 2.25

2008-33 4.78 7.52 0.32 0.054 -29.03 3.14

2008-34 4.55 6.21 0.41 0.066 -29.22 2.73

2006-10 4.50 5.24 0.40 -28.78

2008-35 4.49 6.99 0.32 0.044 -27.98 2.94

2008-36 4.46 16.40 0.21 0.027 -28.17 3.40

2008-37 4.32 6.53 0.35 0.059 -28.39 2.88

2008-38 4.07 9.42 0.39 0.049 -22.53 2.99

2006-9 4.00 5.60 0.24 -26.33

2008-39 3.92 8.76 0.23 0.045 -25.85 2.93

2008-40 3.82 8.53 0.22 0.045 -27.68 2.75

2008-41 3.57 9.21 0.24 0.046 -27.68 2.75

2008-42 3.45 12.75 0.22 0.051 -27.17 3.15

2006-8 3.40 8.50 0.16 -25.73

2008-1 3.32 12.47 0.21 0.058 -28.05 2.89

2006-1 3.20 22.40 0.10 -26.03

2008-2 3.20 21.04 0.16 0.047 -26.97 2.98

2008-3 3.13 52.66 0.12 0.029 -25.91 3.12

2006-2 3.10 60.79 0.07 -27.18

2008-4 3.07 51.72 0.11 0.031 -27.95 3.29

2006-3 3.00 7.09 0.07 -25.34

2008-5 3.00 12.23 0.13 0.049 -25.31 3.01

2008-6 2.94 5.94 0.10 0.063 -29.32 2.95

2008-7 2.81 9.31 0.19 0.060 -29.34 3.06

2006-4 2.60 7.24 0.12 -25.58

2008-8 2.57 10.85 0.20 0.063 -29.35 3.00

2008-9 2.32 6.41 0.15 0.065 -29.61 2.90

2008-10 2.07 6.29 0.13 0.058 -27.15 2.81

2006-5 2.00 4.30 0.12 -26.57

2008-11 1.82 5.29 0.17 0.063 -26.10 2.71

2008-12 1.58 16.39 0.23 0.047 -29.45 2.87

2008-13 1.33 5.94 0.19 0.056 -28.08 2.72

2008-14 1.08 5.32 0.15 0.062 -29.59 3.12

2006-6 1.00 4.65 0.11 -27.46

2008-15 0.83 4.45 0.17 0.065 -29.45 3.16

2008-16 0.58 4.33 0.16 0.066 -29.49 3.08

2008-17 0.34 3.38 0.20 0.069 -29.49 3.50

Pernik Bed

upper diamictite bed

lower diamictite bed



2008-18 0.09 3.59 0.21 0.061 -29.47 3.08

2006-7 0.00 3.97 0.11 -28.57

2008-19 -0.53 6.73 0.17 0.051 -28.12 2.93

2008-20 -1.15 5.06 0.16 0.067 -29.59 3.36

Zadní Třebáň

2008-7 7.80 2.91 0.18  - -27.53  -

2008-6 7.10 3.21 0.19  - -27.48  -

2008-1 6.55 3.21 0.14  - -27.86  -

2008-2 6.46 4.89 0.27 0.051 -28.53 2.09

2008-3 6.30 6.36 0.25 0.052 -27.48 2.56

2008-4 6.05 5.66 0.29 0.059 -28.37 3.20

2008-5 5.90 5.67 0.25 0.054 -28.25 3.59

2008-8 5.70 5.83 0.31 0.063 -28.33 3.39

2008-9 5.50 5.36 0.28 0.052 -28.30 2.60

2008-10 5.30 4.78 0.28 0.050 -28.13 2.56

2008-11 5.10 6.43 0.26 0.059 -28.28 3.22

2008-12 4.90 5.95 0.30 0.060 -28.14 3.41

2008-13 4.70 5.24 0.36 0.066 -28.02 3.35

2008-14 4.55 6.47 0.29 0.062 -29.04 2.38

2008-15 4.50 7.46 0.28 0.052 -27.70 3.53

2008-16 4.42 4.64 0.25 0.047 -28.17 3.80

2008-17 4.38 3.66 0.21  - -28.45  -

2008-18 4.32 5.70 0.25 0.044 -27.46 2.48

2008-19 4.20 5.32 0.25 0.056 -28.05 3.38

2008-20 4.00 6.02 0.25 0.054 -27.93 3.64

2008-21 3.80 4.53 0.23 0.048 -27.98 3.38

2008-22 3.60 5.12 0.23 0.044 -27.98 2.47

2008-23 3.40 5.53 0.23 0.049 -27.75 3.56

2008-24 3.20 6.35 0.28 0.046 -27.73 2.51

2008-25 3.00 6.26 0.21 0.052 -27.29 3.93

2008-26 2.80 5.13 0.29 0.064 -27.55 2.92

2008-27 2.60 5.15 0.28 0.067 -27.62 3.48

2008-28 2.40 5.70 0.29 0.067 -27.58 3.28

2008-29 2.20 4.68 0.39 0.070 -28.40 3.28

2008-30 2.00 6.78 0.35 0.064 -28.37 3.87

2008-31 1.95 8.33 0.26 0.056 -27.70 3.35

2008-38 1.88 4.84 0.23 0.057 -27.66 2.36

2008-32 1.85 8.97 0.17 0.061 -27.98 3.01

2008-33 1.83 8.76 0.19 0.063 -27.86 2.90

2008-34 1.80 10.40 0.24 0.064 -27.77 3.02

2008-35 1.75 50.80 0.14 0.029 -28.50 2.76

2008-36 1.60 50.35 0.12 0.030 -28.24 3.28

2008-37 1.55 6.86 0.18 0.058 -28.28 3.20

2008-39 1.50 17.18 0.19 0.052 -28.48 3.10

2008-40 1.30 5.05 0.17 0.056 -28.66 3.08

2008-41 1.10 7.00 0.17 0.044 -28.42 2.87

2008-42 0.90 7.93 0.17 0.062 -28.57 3.27

2008-43 0.70 5.84 0.15 0.059 -28.88 2.86

2008-44 0.50 5.94 0.17 0.064 -28.84 3.11

2008-45 0.30 17.30 0.22 0.058 -28.82 2.86

2008-46 0.00 4.97 0.18 0.064 -28.72 3.04

 - below limit for accurate measurement

burrowed calc mdst Pernik

lower Pernik

Upper Diamictite Bed

Lower Diamictite Bed

top Pernik Bed with M. ojsuensis

prob. fault repeat #32-33

Chondrites  bearing bed

Mucronaspis  beds

Mucronaspis  beds
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