
Calcareous, slightly wavy laminae, 
scattered ditrupa(?) and few small
mudstone rip-ups
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Schaubcylindrichnus

Calcareous
Scour surfaces lined with clayey/
carbonaceous debris; many carbonaceous-
rich laminae 3,465.5 to 3,468 feet
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Siderite cement
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Current ripple cross-lamina�on

Climbing current ripple cross-lamina�on

Wave ripple cross-lamina�on

Wave ripple bedform

Hummocky cross-stra�fica�on (ques�on 
mark included denotes uncertainty in
iden�fica�on)

Swaley cross-stra�fica�on (ques�on 
mark included denotes uncertainty in
iden�fica�on)

So�-sediment deforma�on
(convolute bedding)

Bioturba�on

Mud-filled ver�cal burrow

Mudstone rip-up clast

Sideri�zed clast

Coal spar or coalified plant fragment

Key to Lithologies and Symbols

Cross-bedding (trough and planar) Pelecypod valve 

Fault offset laminae (small scale)
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3,066 - 3,087 - Sandstone, very fine- to fine-grained,
with some clay shale and trace siltstone

2,853 - 2,880 - Siltstone and clay shale, with some sandstone 
2,880 - 2,900 - Sandstone, very fine- to fine-grained, some clay shale
2,900 - 2,940 - Clay shale, with trace to some sandstone and siltstone
2,940 - 2,950 - Sandstone, with some clay shale, trace siltstone
2,950 - 2,970 - Clay shale, sandstone, and siltstone
2,970 - 3,027 - Sandstone, very fine-grained, argillaceous, with clay shale and siltstone

2,683 - 2,780 - Clay shale, sandstone, and siltstone; 
samples poor
2,780 - 2,820 - Clay shale, with small amount very-fine
grained sandstone in lower 10 feet

2,505 - 2,510 - Sandstone, some clay shale and trace siltstone
2,510 - 2,620 - Clay shale, with some sandstone and siltstone
2,620 - 2,630 - Sandstone, with trace clay shale
2,630 - 2,670 - Clay shale, with siltstone and sandstone; 
samples poor 

2,347 - 2,440 - Clay shale, with some sandstone and siltstone
2,440 - 2,450 - No sample
2,450 - 2,460 - Sandstone, very fine-grained, with clay shale, trace siltstone
2,460 - 2,470 - Clay shale, minor amount of siltstone and sandstone
2,470 - 2,480 - Siltstone and clay shale [top Grandstand Fm., of former usage]
2,480 - 2,490 - Clay shale
2,490 - 2,493 - No sample

2,207 - 2,220 - Sandstone, some clay shale and siltstone, minor ironstone [siderite]
2,220 - 2,230 - Clay shale, with trace siltstone and sandstone
2,230 - 2,260 - Sandstone; sandstone with some clay shale and siltstone in lower 40 feet
2,260 - 2,270 - Siltstone, clay shale, and sandstone
2,270 - 2,280 - Sandstone, minor clay shale and siltstone
2,280 - 2,330 - Clay shale, with siltstone and sandstone
2,330 - 2,340 - Sandstone, with some clay shale and siltstone

2,070 - 2,199 - Clay shale, with some sandstone and siltstone

2,035 - 2,056 - No sample

1,949 - 1,980 - Clay shale, with some siltstone and minor sandstone
1,980 - 1,990 - Clay shale, with bluish-gray bentonite
1,990 - 2,000 - Clay shale, with trace sandstone and bentonite
2,000 - 2,020 - Siltstone and clay shale

1,896 - 1,897 - No sample
1,897 - 1,910 - Sandstone, with some clay shale [es ted 5 feet]
1,910 - 1,915 - No sample [see note regarding core 34 below]

Sandy siltstone/silty sandstone

Mudstone with many highly 
disrupted sandstone laminae

1,825 - 1,841 - Clay shale, with some bluish-gray bentonite,
minor amount of sandstone

1,776 - 1,810 - Clay shale, with trace siltstone
1,810 - 1,818 - Sandstone, coaly intercala
clay shale and trace siltstone

Thickness of mudstone inferred due to
incomplete core recovery

Pronounced normal grading in
some sandstone beds

Missing core

Core descrip tops at top
core 22
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Starved sandstone laminae

Carbonaceous 
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-sediment deforma
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Rubble

Flag

Well-cemented with calcite. Low permeability

Flag arbonaceous plant fragments

Starved wave ripples?

Starved wave ripples?

Siderite cement?

Silty; convolute bedded

Discon oncave-upward
laminae defined by carbonaceous
material; sca ered pieces of amber

Palaeophycus?; escape burrow

Sca ered Inoceramus(?) valves

St?

St or Swr?

Inoceramus(?) fragments at contact

Siderite(?) cement between 1,663.4 - 1,664.4 feet

Visible porosity

Visible porosity
Friable sandstone with clay matrix (bent

Massive?

Collins (1959) Nanushuk-Seabee contact; Nelson and Kibler (2001)
place contact at 1660, corresponding with prominent drop in 
resis

Nanushuk-Seabee contact at 1,630 feet (Nelson and Kibler, 2001).

3-4

1 
(s

st
); 

4-
5 

(m
ds

t)

Disrupted sandstone bed at
base of mudstone

-sediment fold

1?
1-

2 
(s

st
); 

? 
(m

ds
t)

1
1 

(s
st

); 
2-

? 
(m

ds
t)

1-
2

1-
2

1-
2

Sr?

1
1

2-
3

Thinly interbedded mudstone
and disrupted siltstone

  1
-2

 (s
st

); 
3-

4 
(m

ds
t)

Fl
/F

m
, S

l, 
Sh

cs
?,

 S
w

r

3,103 - 3,180 - Clay shale, with trace to minor sandstone
and siltstone
3,180 - 3,189 - Sandstone, very fine-grained, with minor clay shale
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3,928-3,978 - Clay shale with sandstone 
and siltstone as in cores above

3,769 - 3,800 - Sandstone, as in core above
3,800 - 3,820 - Sandstone, as above, and clay shale
3,820 - 3,825 - No sample

3,602 - 3,610 - Clay shale with some sandstone and siltstone
3,610 - 3,650 - Sandstone with trace siltstone and clay shale; grades downward to clayshale
3,650 3,690 - Clay shale with small amount of sandstone and siltstone
3,690 - 3,707 - Sandstone, very fine-grained, very silty and argillaceous, 
some siltstone and clay shale

3,561 - 3,590 - Sandstone, very fine-grained, very silty, argillaceous,
small amount of clay shale
3,590 - 3,592 - No sample

3,518 - 3,528 - No sample
3,528 - 3,541 - Clay shale, with minor amount
of sandstone

3,279 - 3,290 - Sandstone, with clay shale
3,290 - 3,310 - Sandstone, very fine-grained, argillaceous, with minor clay shale
3,310 - 3,320 - Clay shale, with minor sandstone and trace siltstone
3,320 - 3,330 - Sandstone and siltstone, with minor clay shale
3,330 - 3,460 - Clay shale, with siltstone and sandstone
3,460 - 3,464 - No sample

3,211 - 3,220 - Clay shale, with some siltstone
3,220 - 3,239 - Sandstone and clay shale with a trace of siltstone

[Core 48 in box extends to 3,222 feet]

Note: U.S.G.S. box 34, shows top of 
core 34 at 1,910 feet. Collins (1959)
shows top core 34 at 1,915 feet. Box
likely mis-labeled

1,520 - 1,630 - Clay shale, with some to trace
siltstone
1,630 - 1,637 - Sandstone, with trace shale and siltstone

Discon�nuously-cored topsets of the Albian-Cenomanian Nanushuk Forma�on, 
Square Lake Test Well 1, Na�onal Petroleum Reserve-Alaska: Deposi�on in wave-

influenced delta front and bayfill set�ngs
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Note: In USGS split of core 
66 is included in core 65

Coarse silt/vfl sandstone

Normally graded laminae in
lower half

Abundant finely divided carbonaceous 
material at approximately 3,511 feet

Grades to siltstone

Abundant finely divided carbonaceous
debris between 3,257 and 3,258.3 feet

Muddy sandst

Silty/muddy sandstone

Sequence boundary?

Splits of the Square Lake 1 cores reside at the U.S. Geological Survey’s (USGS) 
Core Research Center in Lakewood, CO, and at the Alaska Division of Geological 
& Geophysical Survey’s Geologic Materials Center in Anchorage, AK. This core 
descrip

Abridg e shown in blue font in the graphic log column. 
These are taken from Collins (1959, U.S. Geological Survey Professional Paper 
305-H).

Core number in blue font is followed by recovery in feet.

Depths in red font mark scale change. 

*Nelson and Kibler (2001, USGS Open-File Report 01-167); Bird (1988). 
Ichnofabric index from Dr

API 50119100070000

Core descrip y D. LePain 2001 and 2017 

Note: Collins (1959) shows no recovery
for core 47 and that some of this interval
was recovered in core 48.

3,940 feet*
Nanushuk
Torok

Beds appear unbioturbated throughout 
most of core 55; few have highly bioturbated
caps in lower part of core
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