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Table 2. Molluscan fossil zones, informal zone numbers, and radiometric ages for marine strata in the Aptian and Albian Stages (Lower Cretaceous) and Upper Cretaceous stages in the Western Interior of the United States
[modified from Cobban and others, 2006; Gradstein and others, 2012]    
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Figure 1. Map of selected Rocky Mountain States showing locations
of main outcrop-sections
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Table 1. Section number, geographic area, cadastral locations, nearby locality, and principal sources of data.
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Kayenta

Farmington

Gallup

Upper Cretaceous

Maastrichtian

Campanian

Santonian

Coniacian

Turonian

Cenomanian

Lower Cretaceous
Albian

Aptian

Divisions of Cretaceous time as used in this report1

1Ages were assigned mainly by means of associated molluscan fossils and the molluscan fossil zones of Cobban and others (2006); and 
Gradstein and others (2012); Singer and others, written commun., 2012. Fossils of zone 29 (mainly Collignoniceras woollgari) in the 
middle Turonian (Cobban and Hook, 1979; Cobban, 1991) provide the stratigraphic datum for the cross section.

Period Stage Age estimates (Ma)

72–66

84–72

86–84

90–86

94–90

100–94

113–100

126–113

 Virgelle 
Sandstone 

0

1,000

2,000

1,500

500

3,000

2,500

1
Glacier National Park area—Glacier County, Mont.

Paleocene

Willow Creek Formation
(upper part)

3,500

4,000

4,500

M
ar

ia
s 

Ri
ve

r 
Sh

al
e

4,000

3,500

5,000

4,500

Be
av

er
he

ad
 G

ro
up

  
 

0

1,000

1,500

500

5,500

6,000

6,500

7,000

7,500

3,500

Ha
re

be
ll 

Fo
rm

at
io

n 

4,000

4,500

5,000

7,500

8,500

6,500

7,000

8,000

M
es

av
er

de
 

Fo
rm

at
io

n 
 F

ro
nt

ie
r  

   
   

   
   

   
   

   
   

   
   

   
   

  F
or

m
at

io
n 

7,500

8,000

8,500

9,000

9,500

10,000

5,000

5,500

6,000

6,500

7,000

12,000

12,500

13,000

13,500

0

1,000

2,000

1,500

500

3,000

2,500

6,000

6,500

7,500

5,500

7,000

3,500

8,000

8,500

4,000

4,500

5,000

 * * * 

 * * * 

A'A

0

1,000

2,000

1,500

500

3,000

2,500

3,500

4,500
Thickness 
of sequence 
omitted

 * * * 

9,000

9,500

10,000

C

FEET

FEET

FEET

FEET

FEET

St
. M

ar
y 

Ri
ve

r a
nd

 W
ill

ow
 C

re
ek

 F
or

m
at

io
ns

, u
nd

iv
id

ed
 

 

Horsethief 
Sandstone

 

Tw
o 

M
ed

ic
in

e 
Fo

rm
at

io
n 

Telegraph 
Creek 

Formation 

  Kevin 
  Member 

Ferdig 
Member 

Cone Mbr 
Floweree Mbr 

Bl
ac

kl
ea

f F
or

m
at

io
n 

Vaughn 
Member 

Flood 
Member 

  K
oo

te
na

i F
or

m
at

io
n 

U
PP

ER
 C

RE
TA

CE
O

U
S

LO
W

ER
 C

RE
TA

CE
O

U
S

U
PP

ER
 C

RE
TA

CE
O

U
S

Thickness of 
sequence omitted

Al
bi

an

Ko
ot

en
ai

 F
or

m
at

io
n

Ko
ot

en
ai

 F
or

m
at

io
n

Ap
tia

n

?

LO
W

ER
 C

RE
TA

CE
O

U
S

8,000
10,000

10,500

11,000

11,500

13,500

14,000

14,500
15,500

16,000

16,500

17,000

17,500

18,000

18,500

Bl
ac

kl
ea

f F
or

m
at

io
n  

 

Flood
Member   

Vaughn
Member   

Fr
on

tie
r F

or
m

at
io

n 
 

 

Ce
no

m
an

ia
n 

?

Thickness of 
sequence omitted

Thickness of 
sequence omitted

 * * *

Co
dy

 S
ha

le
 

  B
ac

on
 R

id
ge

 S
an

ds
to

ne
 

 
 

0

1,000

1,500

500

2,000

3,000

2,500

3,500

4,000

4,500

5,500

5,000

6,000

FEET

La
nd

sl
id

e 
Cr

ee
k 

Fo
rm

at
io

n 
Ea

gl
e 

Sa
nd

st
on

e 

Cody 
Shale 

Mowry 
Shale 

 * * * 

 * * * * 

 * * * * 

Ko
ot

en
ai

Fo
rm

at
io

n 

Al
bi

an

LO
W

ER
 C

RE
TA

CE
O

U
S

U
PP

ER
 C

RE
TA

CE
O

U
S

Ce
no

m
an

ia
n 

Co
ni

ac
ia

n
Sa

nt
on

ia
n

Ca
m

pa
ni

an

7,000

6,500

Cut Bank Sandstone Member 

Al
bi

an
Tu

ro
ni

an
Co

ni
ac

ia
n

Sa
nt

on
ia

n
Ca

m
pa

ni
an

M
aa

st
ric

ht
ia

n

Mytiloides mytiloides

Scaphites nigricollensis

Scaphites preventricosus

Baculites mariasensis

Clioscaphites vermiformis

Scaphites depressus

Scaphites ventricosus

Desmoscaphites bassleri

5,000

5,500

6,000

6,500

7,000

Scaphites depressus?

Clioscaphites saxitonianus?

Baculites reesidei?

M
ee

te
et

se
 F

or
m

at
io

n 
Le

nt
ic

ul
ar

 s
an

ds
to

ne
 a

nd
 s

ha
le

 s
eq

ue
nc

e 
Co

al
y 

se
qu

en
ce

 

10,500

11,000

11,500

12,000

Inoceramus sp.

Scaphites ventricosus

Scaphites ventricosus

Placenticeras planum

M
ow

ry
 S

ha
le

  

12,500

Th
er

m
-

op
ol

is
 S

ha
le

 

U
PP

ER
 C

RE
TA

CE
O

U
S

LO
W

ER
 

CR
ET

A
CE

O
U

S

Rusty beds   

Muddy Sandstone Member   

Black shale   

Cloverly
Formation

??

Neogastroplites cornutus

Unio cf. U.  douglassi

Baculites reesidei
Baculites cuneatus
Baculites compressus

Ce
no

m
an

ia
n 

 T
ur

on
ia

n
?

 C
on

ia
ci

an

Brachydontes 
multilinigerus  

Cremnoceramus 
deformis erectus  

7,500

8,000

8,500

9,000

9,500

10,000

10,500

5,000

5,500

6,000

6,500

7,000

11,000

11,500

0

1,000

2,000

1,500

500

3,000

2,500

3,500

  A
da

vi
lle

 F
or

m
at

io
n 

4,500

?

FEET

 Lazeart
 Sandstone 
 Member
       

Hi
lli

ar
d 

Sh
al

e

4,000

Fr
on

tie
r F

or
m

at
io

n

Dry Hollow 
Member 

Cremnoceramus 
deformis erectus,  

Oyster Ridge Ss.  Mbr. 

 C
on

ia
ci

an
 T

ur
on

ia
n

Allen 
Hollow 
Member

  Coalville 
  Member 

As
pe

n
 S

ha
le

Chalk Creek 
Member 

U
PP

ER
 C

RE
TA

CE
O

U
S

LO
W

ER
 C

RE
TA

CE
O

U
S

Ce
no

m
an

ia
n 

?

 * * * 

Neogastroplites 
cornutus 

Salix 
frontierensis   

Unio cf. 
postbiplicata   

Mammites nodosoides  

Mytiloides mytiloides  

Be
ar

 R
iv

er
 

Fo
rm

at
io

n
Ga

nn
et

t 
Gr

ou
p

 A
lb

ia
n

 A
lb

ia
n

Protelliptio douglassi

0

1,000

500

2
Drummond area—Granite and Powell Counties, Mont.

Oligocene clays 

3
Eastern Pioneer Mountains, Lima Peaks,

Tendoy Mountains—Beaverhead County, Mont.

Paleocene

Fort Union Formation

5
Northern Jackson Hole—Teton County, Wyo.

Late Cretaceous and Paleocene

Pinyon Conglomerate

6
Cumberland Gap area—Lincoln County, Wyo.

Paleocene

Fort Union Formation

7
Coalville area—Summit County, Utah

Lower Tertiary formations

Fort Union Formation

8
Price area—Carbon County, Utah

Paleocene

North Horn Formation

9
Northeastern Grand County, Utah

Paleocene

North Horn Formation

10
Henrieville area—Garfield and Kane Counties, Utah

Paleocene

Canaan Peak Formation

12
Farmington area—San Juan County, N. Mex.

Paleocene

Ojo Alamo Sandstone

13
Gallup area—McKinley County, N. Mex.

Paleocene

Nacimiento Formation

11
Yale Point area, Black Mesa—Northeastern, Ariz.

Pliocene

Bidahochi Formation

4
Cinnabar Mountain area—Park County, Mont.

Paleocene

Fort Union Formation6,000

6,500

7,500

Inoceramus sp.  

5,500

7,000

8,000

8,500

9,000

9,500

4,000

4,500

5,000

FEET

Go
ld

en
 S

pi
ke

 F
or

m
at

io
n 

 
 

U
PP

ER
 C

RE
TA

CE
O

U
S

Ca
m

pa
ni

an

Ca
rte

n 
Cr

ee
k 

Fo
rm

at
io

n 
 

 

10,500

10,000

11,000

11,500

12,000

12,500

13,000

13,500

Je
ns

 F
or

m
at

io
n 

 
Co

be
rly

 F
or

m
at

io
n 

 
Bl

ac
kl

ea
f F

or
m

at
io

n  
 

Dunkleberg
Member 

Taft Hill
Member 

Flood
Member 

14,500

14,000

15,000

15,500

16,000

LO
W

ER
 C

RE
TA

CE
O

U
S

?

Sa
nt

on
ia

n
Co

ni
ac

ia
n

Tu
ro

ni
an

?

Al
bi

an

?

?

Thickness of 
sequence omitted

Reesidella montanensis

?

Ce
no

m
an

ia
n

102 miles

135 miles 108 miles 114 miles 136 miles

72 miles

88 miles

90 miles

0

1,000

2,000

1,500

500

3,000

2,500

6,000

6,500

Baculites sp. (weak flank ribs) 

5,500

3,500

4,000

Baculites maclearni 

Baculites perplexus  

4,500

5,000

FEET

Brachyceratops montanensis

Crassostrea wyomingensis

Inoceramus comancheanus

oysters and pelecypods

oysters
Anemia fremonti

Robulus pseudosecans

Cytherella cf. C. kansasensis

Trapa microphylla 

  * * *

  * * *

Ginkgo laramiensis 

Lioplacodes sp. cf. L. tenuicarinata 

?

?

 * * * 

 * * * 

 A
pt

ia
n

M
aa

st
ric

ht
ia

n

M
aa

st
ric

ht
ia

n

M
aa

st
ric

ht
ia

n

?

Sa
nt

on
ia

n
Ca

m
pa

ni
an

Sa
nt

on
ia

n
Ca

m
pa

ni
an

  E
va

ns
to

n
  F

or
m

at
io

n
   

  
 

 

  * * *

  * * *

Ca
m

pa
ni

an

  E
ch

o 
Ca

ny
on

 C
on

gl
om

er
at

e
   

  
 

 
He

ne
fe

r F
or

m
at

io
n 

U
PP

ER
 C

RE
TA

CE
O

U
S

UptonSandstone 
Member

Fr
on

tie
r F

or
m

at
io

n

Judd Shale Member

Grass Creek 
Member

Dry Hollow 
Member

Oyster Ridge 
Sandstone Member  

Allen Hollow 
Member

Coalville Member

Chalk Creek Member

Spring Canyon Member

Ke
lv

in
 F

or
m

at
io

n 14,000
17,000

Thickness 
of sequence 
omitted

17,500

 * * * 
LO

W
ER

 C
RE

TA
CE

OU
S

 A
pt

ia
n-

-A
lb

ia
n

Ce
no

m
an

ia
n 

 T
ur

on
ia

n
 C

on
ia

ci
an

?

Sa
nt

on
ia

n

Cremnoceramus 
deformis   

Cremnoceramus deformis 
  

  N
or

th
 H

or
n

  F
or

m
at

io
n 

  (
pa

rt)
   

M
aa

st
ric

ht
ia

n

U
PP

ER
 C

RE
TA

CE
O

U
S

  P
ric

e 
Ri

ve
r

  F
or

m
at

io
n

   
  

 
 

Ca
m

pa
ni

an

  C
as

tle
ga

te
 

  S
an

ds
to

ne
   

  
 

 

  B
la

ck
ha

w
k

  F
or

m
at

io
n

  S
ta

r P
oi

nt
 

  S
an

ds
to

ne
   

  
 

 

 Emery
 Sandstone
 Member

 M
an

co
s 

Sh
al

e
   

  
 

 

 Lower part of 
 Blue Gate Member

 Ferron Sandstone
 Member

 Tununk
 Member

Ce
da

r M
ou

nt
ai

n 
Fo

rm
at

io
n

Sa
nt

on
ia

n
Co

ni
ac

ia
n

Tu
ro

ni
an

Ce
no

m
an

ia
n 

 

  *  *  *

Sciponoceras gracile   

Mammites nodosoides   

Prionocyclus hyatti   

Clioscaphites vermiformis 

Cremnoceramus deformis 
dobrogensis  

Prionocyclus quadratus  

Da
ko

ta
 

Sa
nd

st
on

e 

 * *  

 * 

Scaphites nigricollensis   

LO
W

ER
 C

RE
TA

CE
O

U
S

0

1,000

2,000

1,500

500

3,000

2,500

6,000

5,500

3,500

4,000

4,500

5,000

FEETM
aa

st
ric

ht
ia

n

  N
or

th
 H

or
n

  F
or

m
at

io
n 

  (
pa

rt)

  P
ric

e 
Ri

ve
r

  F
or

m
at

io
n

   
  

 
 

  *  *  *

Ca
m

pa
ni

an

  N
es

le
n

  F
or

m
at

io
n

   
  

 
 

Sego
Sandstone

       

Buck Tongue 

M
an

co
s 

Sh
al

e
   

  
 

 

Castlegate
Sandstone

       

M
an

co
s 

Sh
al

e
   

  
 

 

 Prairie Canyon
 Member

 Juana Lopez Member

 Tununk Member

 Coon Spring Sandstone Bed of Tununk Member

?

Dakota 
Sandstone 
and Cedar 
Mountain 
Formation, 
undivided
       

Sciponoceras gracile   

Prionocyclus hyatti   

Prionocyclus macombi   
Scaphites warreni   

 Blue Gate Member

Cremnoceramus deformis dobrogensis  

?

Ce
no

-
m

an
ia

n 
Tu

ro
ni

an
Al

bi
an

?

LO
W

ER
 

CR
ET

A
CE

O
U

S 
U

PP
ER

 C
RE

TA
CE

O
U

S

Co
ni

ac
ia

n

?

?

Sa
nt

on
ia

n

  K
ai

pa
ro

w
its

  F
or

m
at

io
n

   
  

 
 

  W
ah

w
ea

p
  F

or
m

at
io

n
   

  
 

 

  S
tra

ig
ht

 C
lif

fs
  F

or
m

at
io

n
   

  
 

 

?Ca
m

pa
ni

an

  *  *  *

 Drip Tank Member

Farmington Sandstone
Member

 John Henry Member

Clioscaphites 
  vermiformis  

?

Sa
nt

on
ia

n
Co

ni
ac

ia
n

Scaphites depresssus   

 Smoky Hollow Member

Volviceramus involutus   

 Tibbet Canyon Member
Prionocyclus hyatti   

Tu
ro

ni
an

Prionocyclus hyatti   

Sciponoceras gracile   

Inoceramus prefragilis   
 Dakota 
 Form-
 ation

       

 *  *  * 

 *  *  * 

U
PP

ER
 C

RE
TA

CE
O

U
S

128 miles

Ce
no

-
m

an
ia

n 

74.21 Ma

75.02 Ma

75.02 Ma

75.96 Ma

90.51 Ma

93.49 Ma

95.97 Ma

FEET

 Yale Point
 Sandstone

       

?
Gryphaea newberryi   

U
PP

ER
 C

RE
TA

CE
O

U
S

Ce
no

m
an

ia
n 

  W
ep

o
  F

or
m

at
io

n
   

  
 

 

fossil logs  

Toreva  

Formation

  M
an

co
s 

Sh
al

e
   

  
 

 

Dakota 
Form-
ation

  * * *

?

Euomphaloceras septemseriatum?    
Sciponoceras gracile   

Inoceramus dimidius

Cremnoceramus deformis 
dobrogensis  

Cremnoceramus deformis 
dobrogensis  

Clioscaphites choteauensis  

Sa
nt

on
ia

n
Co

ni
ac

ia
n

Tu
ro

ni
an

Ce
no

-
m

an
ia

n 

122 miles

0

1,000

2,000

1,500

500

3,000

2,500

6,000

5,500

3,500

4,000

4,500

5,000

FEET

   
M

aa
s-

tri
ch

tia
n

  * * * *

Ca
m

pa
ni

an

Fruit-
land 
Form-
ation

 Juana Lopez Member

Sciponoceras gracile?  

Tu
ro

ni
an

?

U
PP

ER
 C

RE
TA

CE
O

U
S

Co
ni

ac
ia

n

?

?

Sa
nt

on
ia

n

 *  *  * 

 K
irt

la
nd

 S
ha

le
   

  
 

 

  *  *  *

Pi
ct

ur
ed

Cl
iff

s
Sa

nd
st

on
e

   
  

 
 

Cliff House 
Sandstone

(middle 
part)

       

Cliff House Ss.
(lower part)

       

M
en

ef
ee

 F
or

m
at

io
n

   
  

 
 

Baculites scotti ?

Baculites 
perplexus ?

Baculites 
asperiformis ?

Point 
Lookout 

Sandstone
       

Haresiceras 
mancosense?

  M
an

co
s 

Sh
al

e
   

  
 

 

Calycoceras canitaurinum?  

Bridge Creek Ls Mbr

Whitewater Arroyo TonguePaguate Tongue of Dakota Ss.
 Clay Mesa Tongue 

  of Mancos Shale

Twowells Tongue of
 Dakota Sandstone

Dakota 
Sandstone

       

  * * * *

Prionocyclus hyatti?   

Prionocyclus macombi?   

Scaphites warreni?   

Scaphites whitfieldi?   

Cremnoceramus 
deformis dobrogensis?  

?

78 miles

FEET

 Gallup
 Sandstone

       

?

U
PP

ER
 C

RE
TA

CE
O

U
S

M
an

co
s 

Sh
al

e
   

  
 

 

 Dakota 
  Sandstone

       

  * *

  *     *

?

0

1,000

1,500

500

Tu
ro

ni
an

Ce
no

m
an

ia
n 

  C
re

va
ss

e 
 C

an
yo

n 
Fo

rm
at

io
n

   
  

 
 

Inoceramus perplexus?

Prionocyclus macombi   
Lopha lugubris

Mytiloides mytiloides
Pycnodonte newberryi

?

Crassostrea soleniscus   

Ostrea sp.

Prionocyclus hyatti?  

Prionocyclus hyatti?   

Mytiloides incertus?

Inoceramus deformis   

Cardium pauperculum   

Baculites perplexus?

Scaphites hippocrepis I

?

Oxytoma nebrascana

Inoceramus frechi  

Thickness 
of sequence 
omitted

12,000

Thickness of 
sequence omitted

Thickness of 
sequence omitted

0

1,000

500

3,000

2,500

Unio reesideanus

Ce
no

m
an

ia
n

?

Ap
tia

n

?

Tu
ro

ni
an

Co
ni

ac
ia

n

?

Ca
m

pa
ni

an

?

M
aa

st
ric

ht
ia

n

?

Sa
nt

on
ia

n

??

Inoceramus lobatus

Telegraph 
Creek

Formation 

Ap
tia

n

Volviceramus involutus

?
Pleuriocardia pauperculum

Cremnoceramus 
deformis erectus  

Cremnoceramus deformis 
dobrogensis

Eopachydiscus marcianus?  

Eopachydiscus marcianus?  

Clioscaphites vermiformis?

Baculites clinolobatus?

Volviceramus involutus   

Plesielliptio sp.

Scaphites whitfieldi?  

Neogastroplites americanus?  

Scaphites leei?  

Eopachydiscus marcianus?  

Clioscaphites 
vermiformis?  

Neogastroplites 
americanus  

?

?

?

Longwall Sandstone Member

Scaphites hippocrepis?   

Scaphites hippocrepis?  

Baculites scotti?

Vascoceras diartianum   

Clioscaphites choteauensis?

Inoceramus labiatus?

Prionocyclus hyatti

Inoceramus dimidius?

Inoceramus prefragilis

 * * * 

 * * * * 

  *  *  *

  *  *  *

  *  *  *

  *  *  *

  *  *  *

Cremnoceramus deformis 
dobrogensis?  

Spathites aff. chispaensis   

0

1,000

2,000

1,500

500

Cliff House Ss.
(upper part)

       

Le
w

is
 

Sh
al

e
(u

pp
er

 
pa

rt)
   

  
 

 

Anomia cf. 
micronema  

Ostrea 
soleniscus   

Baculites 
codyensis? 

?

Scaphites leei II

Scaphites leei III

Scaphites leei I

Desmoscaphites erdmanni

Prionocyclus hyatti?   

Baculites scotti?

Exiteloceras jenneyi?

Didymoceras cheyennense?

Baculites reduncus?

Vascoceras birchbyi   

 A
pt

ia
n-

Al
bi

an

 A
pt

ia
n-

Al
bi

an

Mammites nodosoides   

Ostrea coalvillensis  

Crassatella andrewsi   

Mytiloides 
subhercynicus?

Frontier
Formation

?

Clioscaphites vermiformis?

Clioscaphites choteauensis?

Desmoscaphites erdmanni?

Desmoscaphites bassleri ?

Thickness of 
sequence omitted

Zone 77

Zone 71

Zone 61

Zone 52

Zone 50

Zone 49

Zone 47

Zone 45

Zones 39–42
Zone 51

Zone 44

Zones 39–43

Zone 38

Zone 36

Zone 31

Zone 28

Zone 44

Zone 31

Zone 2

Zone 71

Zone 31

Zone 1

Zone 51

Zone 50

Zone 49

Zone 48

Zone 47

Zone 46

Zone 45

Zone 44

Zones 39–42

Zone 29

Zone 7

Zone 1

Zone 47

Zone 44

Zone 44

Zone 40

Zone 39

Zone 29

Zone 5

Zone 1

Zone 47

Zone 39

Zone 39

Zone 35

Zone 29

Zone 29

Zone 28

Zone 28

Zone 5

Zones 39–42

Zones 39–42

Zone 29

Zone 28

Zone 29

Zones 52–54

Zone 47

Zone 40

Zone 36

Zone 37

Zone 31

Zone 29
Zone 28

Zones 20, 21

Zones 20, 21

Zones 52–54

Zone 64

Zone 61

Zone 58

Zone 56

Zone 40

Zone 33
Zone 32

Zone 31

Zone 29

Zone 68

Zone 67

Zone 64

Zone 63

Zone 48

Zone 29

Zones 20, 21

Zone 47

Zone 45
Zone 44

Zone 31

Zone 31

Zone 27

Zone 20

Zones 15, 16

Zone 48

Zone 40

Zone 40

Zone 59

Zones 33, 34
Zone 31

Zone 29

Zones 27, 28

Zones 20, 21

Zone 21

Zone 21

Zone 64

Zone 61

Zone 50

Zone 40

Zone 35

Zone 31

Zone 32

Zone 29

Zone 16

Zone 40

Zone 35

Zones 33, 34

Zone 32

Zone 29

Zone 28
Zone 21

Zones 15, 16

Inoceramus deformis?   

Eopachydiscus marcianus ? Zone 1

Inoceramus comancheanus ?  Zone 2

Sciponoceras gracile?   Zones 20, 21

Inoceramus labiatus? Zones  27, 28

Eopachydiscus 
marcianus?  
Zone 1

Neogastroplites americanus ?   
Zone 7

Scaphites whitfieldi ?  Zone 35
Scaphites warreni ?  Zone 33

Scaphites whitfieldi ?  Zone 35

Clioscaphites vermiformis? 
Zone 47

Clioscaphites 
vermiformis?  

Zone 47

Conlinoceras tarrantense? Zone 10

Prionocyclus hyatti?   Zone 31

Th
er

m
op

ol
is

 
Sh

al
e 

Muddy Sandstone Member   

Tu
ro

ni
an

 

  Hinshaw 
  Member 

  Shurtliff 
  Member 

Mytiloides mytiloides   Zone 28

Inoceramus cuvieri   Zone 29

Desmoscaphites bassleri? 
Zone 50

Baculites codyensis ?

Neogastroplites cornutus   
Zone 5  A

sp
en

 S
ha

le
   

  
 

 

Zone 7

Pseudaspidoceras flexuoxum
Zone 26

Mytiloides kossmati   
Zones 26–27

Cremnoceramus deformis   Zones 39–42

 *  *  * 

Collignoniceras praecox?  Zone 30   

Pseudaspidoceras flexuosum?  Zone 26   

Cremnoceramus deformis?     Zones 39–42

Zone 44

Scaphites depressus?  Zone 45

Scaphites ventricosus? Zone 44

Scaphites depressus? Zone 45

Baculites thomi ? 
Zone 50

Zones 44, 45

Baculites thomi? 
Zone 50

Pycnodonte newberryi ?
Zone 21

Baculites asperiformis? Zone 59

Pycnodonte newberryi?
Zone 21

Menuites portlocki? Zones 62, 63

Didymoceras mortoni? Zones 64–69 ?

Metoicoceras defordi?   Zone 18

Didymoceras nebrascense ? Zone 65 

Scaphites warreni?   Zone 33

Zone 70
Zone 69

Zones 49–52

up
pe

r B
la

ck
le

af
 F

or
m

at
io

n 
 

 

Baculites obtusus?
Zone 57

Ev
er

ts
 F

or
m

at
io

n 

 * * * 

 * * * 

 * * * 

 * * * * 

 * * * 

 * * * 

 * * * * 

 * * * 

 Upper part of 
 Blue Gate Member

Zones 44, 45

Rhynchostreon suborbiculatum      

Crassostrea soleniscus   
Gymnentome coalvillensis    

Zones 29, 30, 31
Zone 29

Inoceramus stantoni   Zones 44, 45

 Niobrara Formation 
 equivalent

Exiteloceras jenneyi?      Zone 67

75.76 Ma

Baculites 
compressus ?

Zone 69 

Didymoceras stevensoni ? Zone 66 

Zone 45Baculites asper

Lioplacodes stachei attenuata   
Lioplacodes stachei inflatus   

Calycoceras navicularei

LO
W

ER
  

CR
ET

A
CE

O
U

S 

Zone 29

Co
ni

ac
ia

n

13,000

7,500

18,000

 Equivalent 
 to Cedar 
 Mountain
 Formation

Baculites obtusus Zone 57

?

?

  *     *

  *  *  *

Cataceramus balticus? Zones 52–55

M
or

ris
on

Fo
rm

at
io

n

? ? ?

?

?

Le
w

is
 S

ha
le

(m
id

dl
e

 p
ar

t)
   

  
 

 

Le
w

is
 

Sh
al

e
(lo

w
er

 
pa

rt)
   

  
 

 

Tr
op

ic
 S

ha
le

192 miles (not to scale)

Be
ar

pa
w

Sh
al

e

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *

* * *
* * *

lower shale member

Huerfanito Bentonite Bed

EXPLANATION

Conglomerate or breccia

Sandstone

Sandstone with shale partings

Sandstone, calcareous

Siltstone

Shale

Shale with sandstone lenses

Shale, calcareous

Shale, carbonaceous

Limestone

Limestone, shaley or sandy

Bentonite

Coal

Concealed

 * * * *

C

Disconformity—In strata

Disconformity—In stratigraphic nomenclature

Tentative correlation of disconformities

Stage boundary—In column for stages; queried where approximate

Correlation of stage boundaries

Nonmarine strata

Marine shale

Marine calcareous shale

Fossil in strata and associated zones

Fossil projected to strata and associated zones

Fossil in strata, associated zones unknown

Occurences of earliest middle Turonian fossils and
associated zone that are are used as the datum

Tentative correlation of earliest middle Turonian
fossils (zone 29)

Tentative absolute age (Ma)

Scaphites 
hippocrepis?

75.02 Ma

Inoceramus 
dimidius

Zones 33, 34

Zones 52–54

Zone 29

Anemia 
fremonti

Collignoniceras 
woollgari

Composite Biostratigraphic Outcrop Sections for Cretaceous Formations 
Along a South-Trending Transect From Northwestern Montana to Northwestern New Mexico

By
E. A. Merewether and K.C. McKinney

2015

UTAH  ARIZONA

ARIZONA  NEW MEXICO

MONTANA  WYOMING WYOMING  UTAH

For more information concerning this publication, contact:
Center Director, USGS Central Energy Resources Science Center
Box 25046, Mail Stop 939
(303) 236-1647

Or visit the Central Energy Resources Science Center Web site at:
http://energy.usgs.gov/

Digital files availailable at http://dx.doi.org/10.3133/ofr20151087 or 
http://pubs.usgs.gov/of/2015/1087

Publishing support provided by: 
Denver Publishing Service Center
Edit and digital layout by L.J. Binder
Manuscript approved for publication May 1, 2015

To learn about the USGS and its information products visit
http://www.usgs.gov/  
1-888-ASK-USGS

Suggested citation: Merewether, E.A., and McKinney, K.C., 2015, Chronostratigraphic cross 
section of Cretaceous formations in western Montana, western Wyoming, eastern Utah, 
northeastern Arizona, and northwestern New Mexico, U.S.A.: U.S. Geological Survey 
Open-File Report 2015–1087, 10 p. 1 sheet, http://dx.doi.org/10.3133/ofr20151087.
           

ISSN 2331-1258 (online)

http://dx.doi.org/10.3133/ofr20151087

Any use of trade, firm, or product names is for descriptive purposes only and does not imply 
endorsement by the U.S. Government.

U.S. Department of the Interior
U.S. Geological Survey

Open-File Report 2015–1087
Pamphlet accompanies map



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


