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Abstract 

 

The Western Interior Seaway dominated North American paleogeography during much of the Mesozoic. Beginning as a narrow 

body in a back arc basin along the British Columbia-Alberta border the Early Jurassic, the seaway expanded and contracted 

numerous times during the remaining Mesozoic. From the Cenomanian through most of the Campanian, the seaway extended 

from the Arctic to the Gulf of Mexico, at times covering nearly half of North America. An extensive volcanic signature in the 

rock record including ash beds (bentonites), detrital zircons, and local volcanic flows coupled with a robust fossil record, 

excellent, widespread outcrops, and voluminous subsurface data have provided the basis for basin-wide, detailed correlation.  

 

From the Middle Jurassic through the Coniacian, Cordilleran subduction, magmatism, and thrusting generated a classic retro-arc 

foreland basin that orchestrated subsidence and sedimentation patterns in the Western Interior Basin that in turn controlled the 

geometry of the Western Interior Seaway. However, from the Santonian through the Maastrichtian, subsidence and 

sedimentation patterns changed in response to shallowing subduction angles and subduction of a thick oceanic slab. The 

subducted slab eventually caused regional uplift, partitioning of the Western Interior Basin into Laramide uplifts and basins, and 

withdrawal of the Western Interior Seaway.  

 

http://cpgeosystems.com/paleomaps.html
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The rock record of these events contains some of the greatest paleontologic and economic resources on Earth – dinosaurs, 

hydrocarbons, and coal. Paleogeographic maps prepared over tightly spaced time slices provide a basis for presenting this 

complex geologic history in an easily understood manner. 
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Outline of Presentation 

• Geologic Setting 

• Brief Overview of History of Western 
Interior Basin 

• Paleogeographic Maps 

• Example of Transgressive-regressive 
History – Detailed Paleogeography 

 



General Geologic Setting Western 

Interior 

– Classic foreland basin adjacent to Sevier orogeny 

– Coarse to fine sediment supplied by Sevier 

highlands to west 

– Sand and mud supplied by NA Craton 

– Limestone deposited in clear, offshore settings 

– Well developed asymmetric transgressive-

regressive sedimentary cycles; overall regressive 

sequence through Late Cretaceous 



Coniacian 
Facies/ 

Tectonic 
map 
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Late Cretaceous Chronostratigraphic Section 
White areas represent missing rocks 



regressive 
 
 
 

transgressive 

Cse ss, cong
Ss-ms-coal – coastal plain 

Ss – shoreline 
Ss-ms – shoreface 

 
Ms – offshore marine 

Tropic Shale and Straight Cliffs Formation, 
 Brigham Plains, Kaiparowits Plateau, Utah 

Example of well-exposed Cretaceous section 



Laramide uplifts  
 

Laramide basins 
 

Cenozoic volcanics 

Western Interior Seaway terminated by 

Laramide tectonics 



Correlating Major Events 

• Radiometric dating 

– Plutonic-volcanic events – internal and external 

– Metamorphic events – external 

– Structural events – internal and external 

– Bentonites – internal  

• Biostratigraphic dating (coupled with dating 

techniques above) 

– Marine record 

– Terrestrial record 



Geologic Time Scale (part),  
Gradstein et al.,2004 
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Brief History of Western Interior Seas 
Jurassic – Seas expand in Middle Jurassic with repeated T/R events; fluvial 

deposits close Jurassic sedimentation 

Early Cretaceous – Narrow seas restricted to NW Canada early; sea expands to 
south and east during Aptian; late Albian Skull Creek Seaway bisects NA 
from Arctic to Gulf 

Cenomanian-Turonian – major regression at Albian/Cenomanian boundary 
followed by major transgression that culminated with extensive Greenhorn 
Seaway in early Turonian; major deltaic progradation in Late Turonian 

Coniacian-Santonian – repeated T/R events but seaway remains continuous 
from Arctic to Gulf 

Campanian – major swings in shoreline during several T/R events; seaway 
closed in late Campanian north of Gulf region 

Maastrichtian – early transgression followed by protracted regressive event 
that filled basins and ended reign of seaway; Western Interior Basin 
partitioned into basins and uplifts during late Maastrichtian-Paleocene 
Laramide Orogeny  



The following 26 maps portray the overall 
history of the Western Interior Seaway 

 

All maps ©Ron Blakey, Colorado Plateau 
Geosystems, Inc.  
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“Mid” Cretaceous –  
Mowry Seaway 
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Late Cretaceous –  
Turonian Greenhorn  
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Coniacian 
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Santonian 

Pierre-Mancos  
Seaway 



Campanian regressive sequence,  
Book Cliffs, UT 

Campanian regressive sequence,  
Mesa Verde, CO 



 

Late Cretaceous –  
Campanian 
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Paleogeographic Maps -- Sources 
of Data 

Excellent, widespread outcrops 

Robust subsurface data 

Voluminous radiometric data 

Unequalled biostratigraphic data 

The above have yielded a rich collection of 
publications and other types of shared 
information 



Cretaceous Turonian  
facies, 

Paleo-oceanography 



Palinspastic-structural restoration, 
Turonian, 

DeCelles, 2004, 
Am Jour Sci 

Palinspastic restoration, 
175-125 Ma, 

Dickinson, 2011, 
Geol Soc Nev Symp vol. 
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Cretaceous paleogeography, 
Elder and Kirkland, 1994, 
RMS -- SEPM Palgeog vol. 
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Example of Detailed Paleogeography 

Cenomanian-Turonian  

transgression 

 

 

 



Variations in Shoreline Depositional Systems, Cretaceous Western Interior Seaway 

Incised Valleys -- Marine Lowstand Depositional Systems 
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Prograding Shoreline Depositional Systems 
Sediment influx > accommodation space 
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Transgressive Depositional Systems 
Thin shoreline sands; sed trapped 
in estuaries; mud near shoreline ; 
clear water promotes limestone depo; 
Accommodati9n space> sed rate 
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TIME SCALE PALEOGEOGRAPHIC MAPS 

Gradstein et at., 

2004 (2012) 
60 

Paleocene Laramide Uplifts and Basins (ca. 60 Ma) 

Danian 
Paleocene K-T Boundary Latest MaastrichtianlPaleocene (ca. 65Ma) 

66.0.0 .05 
65.0 (66.0) 

Maastrichtian Late Maaslrichtian 2 (Triceratops) - 67.0 Ma 

72.1 . 0.2 
Maastrichtian 

Early Late Maastrichtian 2A Last vestige Pierre Seaway (ca 68 Ma) 

Campanian 70 
Early Maastrichtian 1 (B.clinolobatus) -- 69.7 Ma 

70.6 (72.1) Campanian-MaastrichUan 3 final regression (ca. 70. a Ma) 
Campanian-Maastrichtian 2 Early final regression (ca. 70A Ma) 

83.6 ±O.2 Campanian-Maastrichtian 1 Maximum latest K transgression (ca. 70.8 Ma) 
Upper 86.3 . 0.5 Late Campanian 10 (B. reesidei) -- 72.1 Ma 

89.8 . 0.3 Late Campanian 9 (B. compress us) -- 73.5 Ma 
Turonian 75 

93.9 . 0.2 
Campanian Cenomanian 

100.5 .0.4 Middle Campanian 8 (B. scottp' -- 77. a Ma 
en Middle Campanian 7 (B. perp exus -Iale) -- 78.2 Ma 

Albian :J 8Q Middle Campanian 6 (B. asperiformis) -- 80. a Ma 

0 
Middle Campanian 5 iB. macleami) - 80.1 Ma 
Middle Campanian 4 B. obtrusus) - 80.6 Ma 

113.0 ±O.4 Ea:¥v Campanian 3 ( aculites sp. weak) -- 80.9 Ma 

W Ea rv Campanian 2 (Baculites s~. smooth) -- 81 .2 Ma 
83.5 (83.6) Eary Campanian 1 (Scaphites ippocrepls) - 82.9 Ma 

Aptian U Santonian Late Santonian 2 (DesmoscBphites bass/eri) -- 84.0 Ma 
85 Middle Santonian 1 (Clioscaphites veriformls) -. 84.9 Ma 

Lower 85.8 (86.3) « 
Coniacian 

Late Coniacian 3 (Scaphites depressus) -- 87.0 Ma 
26.3 . 0.4 Middle Coniacian 2 (Scaphites ventricosus) -- 87.9 Ma 

Barremian ~ 
30.8 . 0.5 

W 
33.9.0.6 

90 . wyomingensis-macomb8 -- 90.5 Ma 
Valanginian 0:: 

Turonian 
(Prionocyclus hyatti) -- 9 .9 Ma 

39.4 . 0.7 

Berriasian U Middle Turonian 2 (Colignoniceras woollgari) -- 92.1 Ma 

±O.B 93.5 (93.9) Early Turonian 1 (Watinoceras coloradoense) -- 93.2 Ma 

Tithonian Late Cenomanian 6 (Sciponocerus gracile) -- 94.0 Ma 
95 Late Cenomanian 5 fMetoicocerus mosbyense) - 94.3 Ma 

Late Cenomanian 4 Plesiacanthoceras wyommgense) -- 94.9 Ma 

Cenomanian Middle Cenomanian 3 (ConHnocaras tarrantansa) - 96.0 Ma 

Early Cenomanian 2 (N. americanus) -- 98.1 Ma 
Early Cenomanian 1 (Neogastropliles haasi) -- 98.3 Ma 

99.6 (100.5) Late Albian 6 .100- 99 

TIME SCALE PALEOGEOGRAPHIC MAPS 

Gradstein et at., 

2004 (2012) 
60 

Paleocene Laramide Uplifts and Basins (ca. 60 Ma) 

Danian 
Paleocene K-T Boundary Latest MaastrichtianlPaleocene (ca. 65Ma) 

66.0.0 .05 
65.0 (66.0) 

Maastrichtian Late Maaslrichtian 2 (Triceratops) - 67.0 Ma 

72.1 . 0.2 
Maastrichtian 

Early Late Maastrichtian 2A Last vestige Pierre Seaway (ca 68 Ma) 

Campanian 70 
Early Maastrichtian 1 (B.clinolobatus) -- 69.7 Ma 

70.6 (72.1) Campanian-MaastrichUan 3 final regression (ca. 70. a Ma) 
Campanian-Maastrichtian 2 Early final regression (ca. 70A Ma) 

83.6 ±O.2 Campanian-Maastrichtian 1 Maximum latest K transgression (ca. 70.8 Ma) 
Upper 86.3 . 0.5 Late Campanian 10 (B. reesidei) -- 72.1 Ma 

89.8 . 0.3 Late Campanian 9 (B. compress us) -- 73.5 Ma 
Turonian 75 

93.9 . 0.2 
Campanian Cenomanian 

100.5 .0.4 Middle Campanian 8 (B. scottp' -- 77. a Ma 
en Middle Campanian 7 (B. perp exus -Iale) -- 78.2 Ma 

Albian :J 8Q Middle Campanian 6 (B. asperiformis) -- 80. a Ma 

0 
Middle Campanian 5 iB. macleami) - 80.1 Ma 
Middle Campanian 4 B. obtrusus) - 80.6 Ma 

113.0 ±O.4 Ea:¥v Campanian 3 ( aculites sp. weak) -- 80.9 Ma 

W Ea rv Campanian 2 (Baculites s~. smooth) -- 81 .2 Ma 
83.5 (83.6) Eary Campanian 1 (Scaphites ippocrepls) - 82.9 Ma 

Aptian U Santonian Late Santonian 2 (DesmoscBphites bass/eri) -- 84.0 Ma 
85 Middle Santonian 1 (Clioscaphites veriformls) -. 84.9 Ma 

Lower 85.8 (86.3) « 
Coniacian 

Late Coniacian 3 (Scaphites depressus) -- 87.0 Ma 
26.3 . 0.4 Middle Coniacian 2 (Scaphites ventricosus) -- 87.9 Ma 

Barremian ~ 
30.8 . 0.5 

W 
33.9.0.6 

90 . wyomingensis-macomb8 -- 90.5 Ma 
Valanginian 0:: 

Turonian 
(Prionocyclus hyatti) -- 9 .9 Ma 

39.4 . 0.7 

Berriasian U Middle Turonian 2 (Colignoniceras woollgari) -- 92.1 Ma 

±O.B 93.5 (93.9) Early Turonian 1 (Watinoceras coloradoense) -- 93.2 Ma 

Tithonian Late Cenomanian 6 (Sciponocerus gracile) -- 94.0 Ma 
95 Late Cenomanian 5 fMetoicocerus mosbyense) - 94.3 Ma 

Late Cenomanian 4 Plesiacanthoceras wyommgense) -- 94.9 Ma 

Cenomanian Middle Cenomanian 3 (ConHnocaras tarrantansa) - 96.0 Ma 

Early Cenomanian 2 (N. americanus) -- 98.1 Ma 
Early Cenomanian 1 (Neogastropliles haasi) -- 98.3 Ma 

99.6 (100.5) Late Albian 6 .100- 99 



© Ron Blakey, Colorado Plateau Geosystems, Inc. 

 

Paleocene . . _-I"'65y - :"":::==:"'K-T Boundary Latest Maastrichtian/Paleocene 

Q) 70 ....... 
<U 

...J 
"'-
'--
Q) 
C-
C- 75 

:> 

en 
::J 80 

0 
W 

U 85 

<C 
I-

W 
90 

0:: 

u 

95 

100 

Late Maastrichtian 2 (Triceratops) 
Maastrichtian E . . .. 

arly Late Maastrichtian 2A Last vestige Pierre Sea 

Early Maastrichtian 1 IB.clino/obatus) 
Campanian-Maastrichtian 3 final regression 
Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans. 
Late Campanian 10 lB. reesidei) 
Late Campanian 9 (B. compress us) 

Middle Campanian 8 (B. scotti) 

Campanian 
Middle Campanian 7 (B. perpfexus -late) 
Middle Campanian 6 lB. asperiformis) 
Middle Campanian 5 JB. milclearni) . 
Middle Campanian 4 B. obtrusus) 
Early Campanian 3 ( aculites sp. weak) 
Early Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 IOesmoscaohites bass/eri) 

Santonian Middle Santonian '1 IClioscaphites veriformis) 

Lare <":OnlaClan oJ (::.capnlres aepressus) 

ConiaCian Middle Coniacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 
Late Turonian 5 IScaohites whitfieldi) 
Late Turonian 4 IP. wyomingensis-macombi) 

Turonian Middle Turonian '3 IPrionocyclus hyatti) 
Middle Turonian 2 (Colignoniceras woollgari) 

____ Early Turonian 1 IWatinoceras co/oradoense) 
Late Cenomanian 6 (Sciponocerus graci/e) 
Late Cenomanian 5 (Metoicocerus mosbyense) 
Late Cenomanian 4 (Plesiacanthoceras wyommgense) 

. Middle Cenomanian 3 (Conlinoceras tarrantense) 
Cenomanian 

Early Cenomanian 2 (N. americanus) 
Early Cenomanian 1 (Neogastroplites haasi) 

---

Section A -- A' Big Bend to EC Texas 
BIG BEND AREA RIO GRANDE EMBAYMENT EAST TEXAS BASINIAUSTIN 

Javelina Fm Escondido Fm Corsicana Fm 

Olmos Fm 

Aguja Fm 

Group Pecan Gap 

n Austin 

Boquillas Fm San Vicente Mbr 
~~ 

Group 

Ernst Mbr Ea Ie Ford Arcadia Park Fm 

roup 

ritton F 

Buda Ls 
Del Rio Cia Pepper Fm 

Ron Blakey, Colorado Plateau Geosystems, Inc. 

Paleocene . . _-I"'65y - :"":::==:"'K-T Boundary Latest Maastrichtian/Paleocene 

Q) 70 ....... 
<U 

...J 
"'-
'--
Q) 
C-
C- 75 

:> 

en 
::J 80 

0 
W 

U 85 

<C 
I-

W 
90 

0:: 

u 

95 

100 

Late Maastrichtian 2 (Triceratops) 
Maastrichtian E . . .. 

arly Late Maastrichtian 2A Last vestige Pierre Sea 

Early Maastrichtian 1 IB.clino/obatus) 
Campanian-Maastrichtian 3 final regression 
Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans. 
Late Campanian 10 lB. reesidei) 
Late Campanian 9 (B. compress us) 

Middle Campanian 8 (B. scotti) 

Campanian 
Middle Campanian 7 (B. perpfexus -late) 
Middle Campanian 6 lB. asperiformis) 
Middle Campanian 5 JB. milclearni) . 
Middle Campanian 4 B. obtrusus) 
Early Campanian 3 ( aculites sp. weak) 
Early Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 IOesmoscaohites bass/eri) 

Santonian Middle Santonian '1 IClioscaphites veriformis) 

Lare <":OnlaClan oJ (::.capnlres aepressus) 

ConiaCian Middle Coniacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 
Late Turonian 5 IScaohites whitfieldi) 
Late Turonian 4 IP. wyomingensis-macombi) 

Turonian Middle Turonian '3 IPrionocyclus hyatti) 
Middle Turonian 2 (Colignoniceras woollgari) 

____ Early Turonian 1 IWatinoceras co/oradoense) 
Late Cenomanian 6 (Sciponocerus graci/e) 
Late Cenomanian 5 (Metoicocerus mosbyense) 
Late Cenomanian 4 (Plesiacanthoceras wyommgense) 

. Middle Cenomanian 3 (Conlinoceras tarrantense) 
Cenomanian 

Early Cenomanian 2 (N. americanus) 
Early Cenomanian 1 (Neogastroplites haasi) 

---

Section A -- A' Big Bend to EC Texas 
BIG BEND AREA RIO GRANDE EMBAYMENT EAST TEXAS BASINIAUSTIN 

Javelina Fm Escondido Fm Corsicana Fm 

Olmos Fm 

Aguja Fm 

Group Pecan Gap 

n Austin 

Boquillas Fm San Vicente Mbr 
~~ 

Group 

Ernst Mbr Ea Ie Ford Arcadia Park Fm 

roup 

ritton F 

Buda Ls 
Del Rio Cia Pepper Fm 

Ron Blakey, Colorado Plateau Geosystems, Inc. 



© Ron Blakey, Colorado Plateau Geosystems, Inc. 

 

/is 

~ 70 

Cll 
...J 
"-.... 
Q) 
a. a. 75 

::J 

en 
::l 80 

0 
W 

U 85 

« 
I-

W 
'" 0:: 

u 

" 

100 

Paleocene . . -'-===-K-T Boundary Latest MaastnchlfanlPaleocene 

Late Maastrichtian 2 (Triceratops) 
Maastrichtian E rI L M . h · 2A L . p . 5 a y ate aaslne tlan ast vestige lerre ea 

Early Maastrichtian 1 IB.clinolobatus) 
Campanian-Maastrichtian 3 final regression 

____ Campanian-Maastrichtian 2 Early final regression 
CamDanian-Maastrichtian 1 Maximum latest K trans 
Late Campanian 10 lB. reesidei) 

Campanian 

Santonian 

ConiaCian 

Turonian 

Late Campanian 9 (B. compressus) 

Middle Campanian 8 (B. scoW) 

Middle Campanian 7 (8. perp(exus · /ate) 

Middle Campanian 6 (B. asperiformis) 
Middle Campanian SiB. mac/earni} 
Middle Campanian 4 B. obtrusus} 
Early Campanian 3 ( aculites sp. weak) 
Earfy Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 (Desmoscaohites bass/eri) 

Middle Santonian ·1 IClioscaphites veriform(s) 

Lace l;omaClan J (;:;,capmres aepressus) 
Middle Coniacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 
Late Turonian 5 (Seachiles whiffle/dO 
Late Turonian 4 (P wyomingensis-macombi) 
Middle Turonian ·3 IPnonocyc/us hyaffi) 
Middle Turonian 2 (Colignoniceras wool/gari) 

SECTION B·· B ' NC Arizona to NE New Mexico 

BLACK MESA ZUNI BASIN SAN JUAN BASIN MESA FARMINGTON CHAMA S RATON BASIN 

Animas Fm 

~ KirUandSh 

Fruitland Fm 

ic Ss 

Lewis Sh 

Menefee Fm Mancos 

ae 

Mancos 

R S 
Ga u 

Juana Lopez Mbr 

: HOp, 5 5 
~Herm~ 

""3 Fm Shale 

Mancos Sh 
;;e:: Bridge Creek L5 

Raton Fm 

Vermejo F 

In l a 

Pierre Sh 

r 
~_",N""iobra ra Ls 

Ft Hays Mbr 

Carlile Sh 

GreenhomE 

____ Early Turonian 1 (Watinoceras c%radoense) !~~~~~~~~~~~~~;;~~;~;:::~-------r Late Cenomanian 6 iSCiPonocerus gracile) Dakota Ss Graneros Sh 
Late Cenomanian 5 Metoicocerus mosbyense) 

Late Cenomanian 4 Plesiacanthoceras wyommgense) --------... ..... ~ako ===::::5 . Middle Cenomanian 3 (Conlinoceras tarrantense) '----------- _ 
Cenomanian 

Early Cenomanian 2 (N. amen'canus) 
Early Cenomanian 1 (Neogastroplites haasi) 

---
Ron Blakey. Colorado Plateau Geosystems. Inc. 

/is 

~ 70 

Cll 
...J 
"-.... 
Q) 
a. a. 75 

::J 

en 
::l 80 

0 
W 

U 85 

« 
I-

W 
'" 0:: 

u 

" 

100 

Paleocene . . -'-===-K-T Boundary Latest MaastnchlfanlPaleocene 

Late Maastrichtian 2 (Triceratops) 
Maastrichtian E rI L M . h · 2A L . p . 5 a y ate aaslne tlan ast vestige lerre ea 

Early Maastrichtian 1 IB.clinolobatus) 
Campanian-Maastrichtian 3 final regression 

____ Campanian-Maastrichtian 2 Early final regression 
CamDanian-Maastrichtian 1 Maximum latest K trans 
Late Campanian 10 lB. reesidei) 

Campanian 

Santonian 

ConiaCian 

Turonian 

Late Campanian 9 (B. compressus) 

Middle Campanian 8 (B. scoW) 

Middle Campanian 7 (8. perp(exus · /ate) 

Middle Campanian 6 (B. asperiformis) 
Middle Campanian SiB. mac/earni} 
Middle Campanian 4 B. obtrusus} 
Early Campanian 3 ( aculites sp. weak) 
Earfy Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 (Desmoscaohites bass/eri) 

Middle Santonian ·1 IClioscaphites veriform(s) 

Lace l;omaClan J (;:;,capmres aepressus) 
Middle Coniacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 
Late Turonian 5 (Seachiles whiffle/dO 
Late Turonian 4 (P wyomingensis-macombi) 
Middle Turonian ·3 IPnonocyc/us hyaffi) 
Middle Turonian 2 (Colignoniceras wool/gari) 

SECTION B·· B ' NC Arizona to NE New Mexico 

BLACK MESA ZUNI BASIN SAN JUAN BASIN MESA FARMINGTON CHAMA S RATON BASIN 

Animas Fm 

~ KirUandSh 

Fruitland Fm 

ic Ss 

Lewis Sh 

Menefee Fm Mancos 

ae 

Mancos 

R S 
Ga u 

Juana Lopez Mbr 

: HOp, 5 5 
~Herm~ 

""3 Fm Shale 

Mancos Sh 
;;e:: Bridge Creek L5 

Raton Fm 

Vermejo F 

In l a 

Pierre Sh 

r 
~_",N""iobra ra Ls 

Ft Hays Mbr 

Carlile Sh 

GreenhomE 

____ Early Turonian 1 (Watinoceras c%radoense) !~~~~~~~~~~~~~;;~~;~;:::~-------r Late Cenomanian 6 iSCiPonocerus gracile) Dakota Ss Graneros Sh 
Late Cenomanian 5 Metoicocerus mosbyense) 

Late Cenomanian 4 Plesiacanthoceras wyommgense) --------... ..... ~ako ===::::5 . Middle Cenomanian 3 (Conlinoceras tarrantense) '----------- _ 
Cenomanian 

Early Cenomanian 2 (N. amen'canus) 
Early Cenomanian 1 (Neogastroplites haasi) 

---
Ron Blakey. Colorado Plateau Geosystems. Inc. 



© Ron Blakey, Colorado Plateau Geosystems, Inc. 

 

jE 70 

<1l 
-.J 
"-.... 
Q) 
c.. a. 75 

::J 

r.J) 

::J ., 
0 
W 

Paleocene . . --'-'=== K· T Boundary Latest Maastncht/snIPa/eocene 

Lale Maastrichtian 2 (Triceratops) 

Maastrichtian EM ' . 2A L . p ' S stly Late aastrlchllan ast vesflge lerrs aa 

Earlv Maastrichtian 1 (B. clinoJobatusJ 
Campanian-Maastrichtian 3 final regression 

____ Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans, 
Late Campanian 10 (B. (eeside;) 
Late Campanian 9 (8 . compressus) 

Middle Campanian 8 (8. scotti) 

Campanian 
Middle Campanian 7 (B. perpfexus -late) 
Middle Campanian 6 (B. asperiformis) 
Middle Campanian 5 JB macJearni) . 
Middle Campanian 4 B. obtrusus) 
Early Campanian 3 ( acufltes sp. weak! 
Earfy Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 rDesmoscaohitss bass/sri) 

Section C •• C' SW Utah to SW Kansas 
SW UTAH KAIPAROWITS BASIN 

r!.) {j;;j 

Wahweap Fm 

UTIca CORTEZ DURANGO 
MESAVERDE 

PAGOSASP 

; I 

S5 

N RATON BASIN SWKANSAS 

[ ~on Fm 'J. 

Pierre 

Shale 

« ""'pacliE creek SiP Sharon Mb, 

Niobrara 

U 
8:> Santonian lAiddle Santonian·1 (Clioscaphites veriformis) 

Mancos Shale 

c:( 

I-

W 
00 

e::: 
u 

9S 

'00 

Lare l;omaClan .J (~capmres aepressus) 

Coniacian Middle ConIacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 

E Late Turonian 5 (ScaDl7ites wl7ftfieldiJ "-Late Turonian 4 (P wyominr;ensis-macombiJ 
Turonian Middle Turonian 3 (Prionocyclus hyattl) 

Middle Turonian 2 (Colignonicsras wool/gari) 
Tropic Sh Greenhorn Fm 

Early Turonian 1 (Watinoceras co/oradoense) gJ,~Y;~~~~:::~===3=l';~"==~ 
----Late Cenomanian 61

SCJ

/X>.nocerus gracile) • ;=~:~:~~~~~~~~:~3=~~~~~;~~~~~~~~~~~~;~~ Late Cenomanian 5 Meloicocerus mosbyense) 
Late Cenomanian 4 Plesiacanthoceras wyommgense) 
Middle Cenomanian 3 (Conlinoceras tarrantense) . 

Cenomanian 

Early Cenomanian 2 (N. amen·cBnus) 
Early Cenomanian 1 (Neogastroplites haasi) ---

Ron Blakey, Colorado Plateau Geosystems, Inc. 

jE 70 

<1l 
-.J 
"-.... 
Q) 
c.. a. 75 

::J 

r.J) 

::J ., 
0 
W 

Paleocene . . --'-'=== K· T Boundary Latest Maastncht/snIPa/eocene 

Lale Maastrichtian 2 (Triceratops) 

Maastrichtian EM ' . 2A L . p ' S stly Late aastrlchllan ast vesflge lerrs aa 

Earlv Maastrichtian 1 (B. clinoJobatusJ 
Campanian-Maastrichtian 3 final regression 

____ Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans, 
Late Campanian 10 (B. (eeside;) 
Late Campanian 9 (8 . compressus) 

Middle Campanian 8 (8. scotti) 

Campanian 
Middle Campanian 7 (B. perpfexus -late) 
Middle Campanian 6 (B. asperiformis) 
Middle Campanian 5 JB macJearni) . 
Middle Campanian 4 B. obtrusus) 
Early Campanian 3 ( acufltes sp. weak! 
Earfy Campanian 2 (Baculites sp. smooth) 

Early Campanian 1 (Scaphites hippocrepis) 

Late Santonian 2 rDesmoscaohitss bass/sri) 

Section C •• C' SW Utah to SW Kansas 
SW UTAH KAIPAROWITS BASIN 

r!.) {j;;j 

Wahweap Fm 

UTIca CORTEZ DURANGO 
MESAVERDE 

PAGOSASP 

; I 

S5 

N RATON BASIN SWKANSAS 

[ ~on Fm 'J. 

Pierre 

Shale 

« ""'pacliE creek SiP Sharon Mb, 

Niobrara 

U 
8:> Santonian lAiddle Santonian·1 (Clioscaphites veriformis) 

Mancos Shale 

c:( 

I-

W 
00 

e::: 
u 

9S 

'00 

Lare l;omaClan .J (~capmres aepressus) 

Coniacian Middle ConIacian 2 (Scaphites ventricosus) 
Early Coniacian 1 (Inoceramus erectus) 

E Late Turonian 5 (ScaDl7ites wl7ftfieldiJ "-Late Turonian 4 (P wyominr;ensis-macombiJ 
Turonian Middle Turonian 3 (Prionocyclus hyattl) 

Middle Turonian 2 (Colignonicsras wool/gari) 
Tropic Sh Greenhorn Fm 

Early Turonian 1 (Watinoceras co/oradoense) gJ,~Y;~~~~:::~===3=l';~"==~ 
----Late Cenomanian 61

SCJ

/X>.nocerus gracile) • ;=~:~:~~~~~~~~:~3=~~~~~;~~~~~~~~~~~~;~~ Late Cenomanian 5 Meloicocerus mosbyense) 
Late Cenomanian 4 Plesiacanthoceras wyommgense) 
Middle Cenomanian 3 (Conlinoceras tarrantense) . 

Cenomanian 

Early Cenomanian 2 (N. amen·cBnus) 
Early Cenomanian 1 (Neogastroplites haasi) ---

Ron Blakey, Colorado Plateau Geosystems, Inc. 



© Ron Blakey, Colorado Plateau Geosystems, Inc. 

 

Section F -- F' SW Montana to E South Dakota 
SW MONTANA LIVINGSTON BilliNGS CEDAR CREEK ANTICLINE E SOUTH DAKOTA 

- ll. Paleocene K-T Boundary Latest MaastrichtianiPaieocene 

Late Maastrichtian 2 (Triceratops) 

MADISON RANGE 

en 
=> " 
o 
w 

Maastrichtian Early Late Maastn'chtian 2A Last vestige Pierre Sea 

Earlv Maastrichtian 1 (B.c1inolobatusJ 
Campanian-Maastrichtian 3 final regression _

____ Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans 
Late Campanian 10 (B. raesidel) 

Campanian 

Late Campanian 9 (B. oompressus) 

Middle Campanian 8 (B. scotti) 

Middle Campanian 7 (S. perpfexlNi - Iale) 

Middle Campanian 6 (B. aSJ)eriformis) 
Middle Campanian 5 (~_ maclearni) . 

M~~~tt~::r~ggi~g~ 1~c81~~~~~~)weak) 
Earfy Campanian 2 (Baculites sp. smooth) 

Earfy Campanian 1 (Scaphl/es hippocrepis) 

Hel Creek Fm 

Judith River Fm 

EYerts Fm agle s 

Pi8fTe 

Red Bird Mbr 
Mitten Mbr 

Shiilron Spring:5 Mbr 

=- SI,aiii'OIi Ss;:. ~mon J.b 

Shiille 

U 
85 Santonian 

Lale Santonian 2 ([)esmoscaDhites bass/eri! 

Middle Santonian'1 (C/io5caPhites vl'Jriformi'sj 

-----lare t;onl8CIan.j (:::,capmres aepressus) 
Middle Coniacian 2 (Scaphites ventricosus) 

Niobrara Fm 
C~Sh Smc?~~I~i. c( 

f-

W 

" c::: 
u 

" 

Fort Hays Ls 
ConiaCian 
_____ Early Coniadan 1 (Inoceramus erecrus) 

Lale Turonian 5 (ScaDhites whitfieldi! 
Late Turonian 4 (A wYOlllinQensis-macombi) Carlile Sh 

Tu ronian Middle Turonian 2 (CaliQnoniceras woo/Iga,,) 

Middle Turonian 3 (PnonocYclus hyattl) :~~~'-.tf.i~~:~;~~~~~§~~~~~~~~~~~~~~~~~::;~~~~~~~~~:::::::::;;:~~;l _____ Ear/y Turonian 1 (Watiooc8ras coIoradosnS8) Greenhom Fm 

Late Cenomanian 6 ~sciponocerus gracile) 
Late Cenomanian 5 Metoicocerus mosbyenseJ 
Late Cenomaman 4 Pleslscanffloceras ~rngense) BeYe Fourche Sh GrlIInero~ Sh 

. Middle Cenomanian 3 (Conlinoceras tarrantansa) 
Cenomaman Cako 

Early Cenomanian 2 (N. americanus) 
Early Cenomanian 1 (Neogastropliles haasi) 

owry~S~ __________________________________ ~ 

--

UII Blakey, Colord u Pld t:dU Geosystems, Inc. 

Section F -- F' SW Montana to E South Dakota 
SW MONTANA LIVINGSTON BilliNGS CEDAR CREEK ANTICLINE E SOUTH DAKOTA 

- ll. Paleocene K-T Boundary Latest MaastrichtianiPaieocene 

Late Maastrichtian 2 (Triceratops) 

MADISON RANGE 

en 
=> " 
o 
w 

Maastrichtian Early Late Maastn'chtian 2A Last vestige Pierre Sea 

Earlv Maastrichtian 1 (B.c1inolobatusJ 
Campanian-Maastrichtian 3 final regression _

____ Campanian-Maastrichtian 2 Early final regression 
Camoanian-Maastrichtian 1 Maximum latest K trans 
Late Campanian 10 (B. raesidel) 

Campanian 

Late Campanian 9 (B. oompressus) 

Middle Campanian 8 (B. scotti) 

Middle Campanian 7 (S. perpfexlNi - Iale) 

Middle Campanian 6 (B. aSJ)eriformis) 
Middle Campanian 5 (~_ maclearni) . 

M~~~tt~::r~ggi~g~ 1~c81~~~~~~)weak) 
Earfy Campanian 2 (Baculites sp. smooth) 

Earfy Campanian 1 (Scaphl/es hippocrepis) 

Hel Creek Fm 

Judith River Fm 

EYerts Fm agle s 

Pi8fTe 

Red Bird Mbr 
Mitten Mbr 

Shiilron Spring:5 Mbr 

=- SI,aiii'OIi Ss;:. ~mon J.b 

Shiille 

U 
85 Santonian 

Lale Santonian 2 ([)esmoscaDhites bass/eri! 

Middle Santonian'1 (C/io5caPhites vl'Jriformi'sj 

-----lare t;onl8CIan.j (:::,capmres aepressus) 
Middle Coniacian 2 (Scaphites ventricosus) 

Niobrara Fm 
C~Sh Smc?~~I~i. c( 

f-

W 

" c::: 
u 

" 

Fort Hays Ls 
ConiaCian 
_____ Early Coniadan 1 (Inoceramus erecrus) 

Lale Turonian 5 (ScaDhites whitfieldi! 
Late Turonian 4 (A wYOlllinQensis-macombi) Carlile Sh 

Tu ronian Middle Turonian 2 (CaliQnoniceras woo/Iga,,) 

Middle Turonian 3 (PnonocYclus hyattl) :~~~'-.tf.i~~:~;~~~~~§~~~~~~~~~~~~~~~~~::;~~~~~~~~~:::::::::;;:~~;l _____ Ear/y Turonian 1 (Watiooc8ras coIoradosnS8) Greenhom Fm 

Late Cenomanian 6 ~sciponocerus gracile) 
Late Cenomanian 5 Metoicocerus mosbyenseJ 
Late Cenomaman 4 Pleslscanffloceras ~rngense) BeYe Fourche Sh GrlIInero~ Sh 

. Middle Cenomanian 3 (Conlinoceras tarrantansa) 
Cenomaman Cako 

Early Cenomanian 2 (N. americanus) 
Early Cenomanian 1 (Neogastropliles haasi) 

owry~S~ __________________________________ ~ 

--

UII Blakey, Colord u Pld t:dU Geosystems, Inc. 



Lower Cenomanian  
Facies 



Lower Turonian  
Facies 



The following 12 maps detail the Cenomanian-
Turonian transgressions and regressions 
across the Western Interior.  Note tight 
spacing of time slices. 

 

All maps ©Ron Blakey, Colorado Plateau 
Geosystems, Inc. 
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Significance 

• Vast resources – petroleum, coal 

• Significant fossil resources – dinosaurs, 
ammonites, forams 

• Critical academic studies – principles of 
transgression/regression, sequence 
stratigraphy, principles of biostratigraphy 

• Hydrologic resources 

• Scenic resources – many National Parks and 
other scenic areas 

 



Summary 

• A huge stratigraphic, paleobiologic, and structure-
tectonic database has generated vast knowledge of 
Cretaceous rocks deposited in and around the 
Western Interior Seaway. 

• Paleogeographic maps are a powerful tool for 
displaying this information in a clear, concise, 
readily understood manner. 

• For list of References as downloadable PDF, go to: 
http://cpgeosystems.com/wispaleogeography.html 

 

http://cpgeosystems.com/wispaleogeography.html


Oyster bed, Dakota Ss, Cenomanian transgression near Paria, 
Utah 
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