
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"

"

"
"

"

"

"

""

"

"

"

"

"

"

"

"

"

"

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")")

")")

")

")

")

")
")

")

")

")

")

") ")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")")

")

")

")

")

")

")

")

")
")

")

")

")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

B'

B

L A K E

S A K A K A W
E A

Manning

Fortuna

Ambrose

Crosby

Noonan

Grenora

Alamo

Wildrose

Tioga

Ray

Epping

Spring Brook

Williston

Alexander

Arnegard Watford City

Killdeer

Dunn Center
Halliday

Dodge

Parshall

Palermo

StanleyRoss

White Earth

Columbus

Lignite

Portal

Flaxton

Bowbells

Powers Lake

Kenmare

Golden Valley

New Town

A'

A

R
en

vi
lle

 C
ou

nt
y

B
ur

ke
 C

ou
nt

y
R

en
vi

lle
 C

ou
nt

y
W

ar
d 

C
ou

nt
yB
ur

ke
 C

ou
nt

y
D

iv
id

e 
C

ou
nt

y

B
ur

ke
 C

ou
nt

y
W

ill
ia

m
s 

C
ou

nt
y

Burke County
Mountrail County

Burke County
Ward County

Divide County
Williams County

W
ill

ia
m

s 
C

ou
nt

y
M

ou
nt

ra
il 

C
ou

nt
y

Mountrail County
McLean County

Mountrail County
Ward County

McKenzie County
Dunn County

McKenzie County
Golden Valley County

McKenzie County
Billings County

D
un

n 
C

ou
nt

y
M

er
ce

r C
ou

nt
y

D
un

n 
C

ou
nt

y
B

ill
in

gs
 C

ou
nt

y

Dunn County
Stark County

G
ol

de
n 

Va
lle

y 
C

ou
nt

y
B

ill
in

gs
 C

ou
nt

y
£¤52

£¤2

£¤85

UV58

UV73

UV5

UV23

UV68

UV37

UV200

UV50

UV40UV42

UV8

UV1806

UV16

UV22

UV1804

®
0 3 6 9 12

Miles

INYAN KARA SANDSTONE - ISOPACH INTERVALS (feet)

350 250 150 50

>350 300 200 100

300 200 100 0

£¤2 Federal Highway

State HighwayUV1804

County Boundary

Water

City

AVERAGE MONTHLY INJECTION
(barrels/one pound per square inch)

") Active SWD Well: > 150 bbls/psi
") Active SWD Well: 50-150 bbls/psi
") Active SWD Well: < 50 bbls/psi

Map Scale: 300,000

A Sequence Stratigraphic Model for the Inyan Kara Formation, North Dakota
Jeffrey W. Bader

North Dakota Geological Survey
Report of Investigation No. 122
Plate I

Edward C. Murphy, State Geologist
Lynn Helms, Director Dept. of Mineral Resources

2019

Figure P1.
Inyan Kara Sandstone Isopach Map:  Crosby, Kenmare, Watford City, Parshall, Williston, Stanley, Grassy Butte, and Killdeer 100K Sheets, North Dakota. Modified from Bader, 2015; Bader and Nesheim, 2016, 2017a, and 2017b; and Bader 
and others, 2016a, 2016b, 2017 and 2018. Math Iverson #1 well denoted by the magenta star. USA #42-10 well denoted by the blue star.

Figure P2.
Bakken “hot-spot” relative to study area. Yellow and orange – Better Bak-
ken-Three Forks production rates; Blue –  Intermediate to lower Bakken-Three 
Forks production rates. Modified from Nordeng, 2013.
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Figure 2. Percentile ranking of wells using the average daily production
for wells that have been pumped at least 60 and not more than 90 days.
The production data from 4994 wells was fit to a beta distribution
(see Fig. 1) using lower and upper production limits of -100 and 5000
bbls of oil per day respectively and an alpha of 3.6 and beta of 37. The
fit is obtained by trial and error and the "goodness of fit" is evident to
the eye. Better analytical procedures should reduce the error.
However, it appears unlikely that a substantially better fit would result.
The production data that falls within the first 60 to 90 days of
production was transformed from average bbls/day into percentiles
using the fitted beta distribution described above. The percentile value
for each well's production was assigned to the survey points that

Regions shown in shades of  yellow and orange represent areas
in which production is in the upper 50th percentile whereas areas
shown in shades of blue and gray represent areas in which pro-
duction is in the lower 50th percentile.                    
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