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FIGURE 29 

Cross section A~' includes South Barrow 13. South Barrow 17. Ito BlY 
1. Tulagalt I. West Dease I. East SiMPSon 2. East SiMPson I. Drew Point 
1. J. W. Dalton 1. W. T. Foran I. Cape Halkett 1. At1garu Point 1. and 
South Harrison 8ay 1. Datu. is sel level. The .. 1n geologic features 
shown are: 

1. Unit M-l (Endicott Group) overlies unit 0-$ ("ArgilliteM
) at E.st 

S1.pson 2. W. T. Foran 1. Cape Kl1kett I. Atfgaru Point I. and 
Sinclair Colville 1. "-1 is present questionably at J. W. Dalton 
1. based on indeterminate foss11s and Late Mississippian tectonics 
suggested by 180 to 35° dips recorded in basal clastics. 

2. The Lisburne Group laps out to the northwest. M~2 (Alapah 
Limestone) laps out between tape Halkett 1 and W. T. Foran 1. and 
P-l (Wahoo limestone) laps out between J. W. Dalton 1 and Drew 
Point 1. lbe basal lfsburne clastics at J. W. Dalton 1 are 
probably a part of P-l and a lateral facies of the Wahoo. 

3. P-l is truncated and unconfoMlilbly overlain by PR-2 at Sinclair 
Colville 1. South Harrison Bay 1 ... nd Attgaru Po1nt 1. and by TR-l 
at Cape Halkett 1. W. T. Foran I ... nd J. W. Dalton 1. 

4. TR-2 ("Ivishak sandstone") is only 93 ft (28 .) below the basal 
"Pebble Shale" unconfonnity at W. T. Foran 1. and only 139 ft (41 
m) below it at J. W. Dalton 1. The subcrop of TR-2 below the 
"Pebble Shale" 1s loc .. ted under the Beaufort Se ... 4 to 6.i (6 to 
10 k_) north of W. T. Foran 1 and J. W. Dalton 1. 

5. Triassic rocks lap onto the Barrow H1gh. TR-la (Shublik Fonaation) 
laps out between Iko Bay 1 and South BarM* 17. TR-3b (Sag River 
Sandstone) is present .. t South BarrON 13. but grades into shale to 
the northwest between East Simpson 2 and West Dease 1. 

6. Unit J-l ("Lower KingakH) is: present 1n all wells except J. w. 
Dalton 1 and W. T. Foran 1. J-lc is below the basal ·Pebble Shale" 
unconfon.ity at Sinclair Colville 1. South Harrison Bay 1. Atigaru 
Point I. Tulageak 1. and Iko Bay 1. J-I is truncated IIQre deeply 
by the basal "Pebble Shale" unconfoMl1ty toward the Barrow High; 
J-lb underlies it at Cape Halkett 1. East S111pson 1. West Dease 1. 
South Barrow 17. and South Barrow 13. At East S111pson 2. J-la 
("Barrow sandstone") is all that r ... tns of J-l. 

7. Unit J-3 is only in the wells farthest from the Barrow High: 
Atigaru Point I. South Harrison Bay I. and Sincl.a1r Cohille 1. 

8. Ka-Ib ("Pebble Shale") is present in all wells except South 
Harrison Bay 1 on the edge of the Fish Creek Platfom. 

9. Ka-2 and Ka-3 (TorOk FOnlltton and Nanushuk Group) are ttme
transgressive units that overlie un1t la-lb. The rocks becORe 
younger frOll the southwest to the northeast. and have an initial 
regional dip to the northeast. 

10. The Torok cl1noths (foreset) beds 1n unit Ka-2 are imediately 
below the surface deposits in South Barnow 13 and South Barrow 17. 

11~ Progressively younger strata underlie the Quaternary surface 
materials to the southeast. The Torok undathtll (topset) beds in 
unit Ka-2 are present at Iko Bay 1. At Tulageak 1 and West Dene 
I. unit Ka-3 underlies unit Q and consists of .. 1nly .. rine 
Nanushuk strata. Unit Kb (Colville Group) is present at East 
S11!1pson 2 and East Simpson 1. Unit T (Sagavanirktok Fomation) 
underlies the surface beds in all other wells except Sinclair 
Colville 1 where unit kb is on the surface. 
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FIGURE 30 

LITHOSTRATIGRAPHIC CROSS SECTION A-A', SOUTH 
BARROW 13 TO SOUTH HARRISON BAY 1 

Features of Interest, froll the bottOM upward and froll 
northwest (left) to southeast (rIght) of the sectIon, are: 

1. The "Acoustic baSHlent" is cOllposed of "Argillite" 
(p~lllte and quartzIte) fn the Barrow area. Farther to 
the southeast, rocks lithologically c_arable to the 
EndIcott Group probably are downfaulted erosional 
rennants lodged In basement rocks. 

2. The EndIcott Group Is time-transgressIve onto the Barrow 
Arch. Pennsylvanfan clastIcs below LIsburne Group 
carbonates at J. W. Dalton 1 are classed lithologIcally 
as LIsburne clastics (unIt P-l). 

3. WithIn the Lisburne Group, the Wahoo Limestone truncates 
the Alapah Limestone. east of South HarrIson Bay 1. The 
Wahoo laps out between J. W. Dalton 1 and Drew PoInt 1, 

4. The Echooka FOrMatIon (Ikiakpaurak Melber) and the upper 
part of the Wahoo LImestone are truncated and overlaIn by 
the Ivishak FormatIon just east of Orew Point 1. 

5. The ShublIk Formation and Sag RIver Sandstone lap out on 
the Barrow HIgh. The Sag River is represented by an 
unnaned sIltstone equivalent In the Barrow area. 

6. The 'Pebble Shale' truncates PaleozoIc and early Mesozoic 
rocks over the Barrow Arch. 

7. The source of the Torok Formati on and the Nanushuk and 
Colville Groups seemS to be to the west. The 
Torok-Nanushuk sequence progrades toward the east. 
First, the Torok fondothem, c11nothem, and undathem, and 
then the Nanushuk mari fte and no,..rf ne occur upward 1 n 
the sectIon. The great thickness of the sequence 
Indicates very rapId depositIon. 

B. The Colvflle Group Is a thfnner replica of the underlying 
Torok-Nanushuk sequence. The basin-slope sequence of the 
Seabee FormatIon, which Is slllllar to the Torok, Is 
succeeded by the shallow marfne Schrader Bluff FormatIon, 
whIch Is slllflar to the Nanushuk IIIrlne. The ColvIlle 
progrades toward the east. 

9. The SagavanIrktok Formation Is a shallow IIIrine Tertiary 
unIt. The thIckest TertIary sectIon on the Reserve 
occurs in the northeast corner between J. W. Dalton 1 
and Atigaru PoInt 1. 
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FIGURE 31 

Features of interest, from the bottom upward and from 
northwest (1 eft) of the sect I on to the southeast (rl ght). 
are: 

1. Structures below horizon 1500 in the "Acoustic basement II 
are Inferred. According to carter and Laufeld (1975). 
the basement is Ordovician-Silurian in the Barrow area. 
Inferred bedding and dip changes Indicate that. frOll J. 
W. Dalton 1 to Cape Halkett 1. some of the 
metasedimentary rocks comprising the "Acoustic basement" 
may be younger than Ordovician-Silurian. 

2. Progressively younger rocks lap onto the Barrow Arch from 
the ~outheast toward the northwest. The M-1(?). M-2. 
P-l, PR, TR-l, TR-3. and J-l units progressively overlap 
the -Acoustic basement.-

3. Horizons 0700 and 0720 fom a reflector doublet that is 
near the top and bottom, respectively, of unit Ka-lb 
(Late Neocomlan). Ka-1b truncates progressively older 
rocks toward the north. and lies directly on TR-2 between 
J. W. Dalton 1 and Cape Halkett 1. 

4. Horizon 0500 (mld-Aptlan(?)) downlaps onto horizon 0700 
(top of Ka-1b) and is near the top of unit Ka-2. East of 
Drew POint 1. unit Ka-3 (Late Aptian to early Cenomanian) 
directly overlies Ka-1b. 

5. The Barrow High was uplifted In post-Cretaceous time. 
Progressively younger strata occur below surface depOSits 
fr ... the crest of the Barrow High toward the southeast. 
Ka-2 is near the surface on the Barrow High, and ;s 
overlain toward the southeast by units Ka-3, Kb, T I and 
Q. 

6. The Simpson all seeps .... nate frOll the edge of the 
Simpson canyon. This sediment-filled trough Is presumed 
to be a submarine canyon cut during mid-Cretaceous time. 
According to Robinson (1959). the sediments are Late 
Cretaceous. 





FI6URE 32 

Features of I nterest are: 

1. Right-angle seismic line Intersections are responsible 
for several ·pseudostructures. d For example, within the 
Torok cllnoth .... there are several apparent anticlines 
and synclines lIostly caused by dip direction changes 
because of changes In the direction of the lines. This 
Is also true for an apparent basin at the Intersection of 
lines 665-79 and 684-79. 

2. Below -Acoustic basement ,II there 15 an indication of 
structure In the O-S. 0(7). or younger strata. s.- of 
these features are refractions, probably from faults. 
Some apparent bedding Is probably due to ... ltlples from 
higher strata. Therefore, all interpreted structures 
below -Acoustic basement- are conjectural. 

3. Mud-gun data are represented by "washed-out" zones over 
Dease Inlet and SIIlth Bay. These zones are found at the 
southeast end of seismiC line B-ll. and between East 
Simpson 1 and Drew Point 1 on line 75X-78. Although the 
data are poor. some of the continuous reflectors are more 
obvious on this compressed section than on the 
conventional sels111c sections. especially In the deeper 
horizons. 

4. The "Disturbed Zone" Is crossed just east of South Barrow 
13. beginning on line BID-78 and ending on line Bll-78. 
Very few reflectors can be traced across this feature. 

5. Bas ...... t tectonic elOllOnts are seen In the Barrow High to 
the northwest. The rest of this section Is just to the 
south of and subparallel to the Barrow Arch. Minor 
flexures that are apparent in the basement are caused by 
line direction changes. 





FIGURE 33 

TYPE LOG OF M-1 PARASTRATIGRAPHIC 
UNIT, JNJGOx I 

At Inlgok I, the top of unit M-1 is picked at 17,870 ft 
(5,448 II). This depth coincides with the correlated 
lithostratigraphic top of the Endicott Group. Inigok 1 bot
tOllll!d at a total depth of 20,102 ft (6,127 II) in the M-1 
unit. The unit consists of interbedded fine- to 
nediwo-grained clastics and coal beds between 18,300 ft 
(5,578 II) and total depth. 8etween 17,870 and 18,300 ft 
(5,448 and 5,578 11), it consists of interbedded fine- to 
medium-grained clastics and carbonates. On electric logs, 
cyc 11 cal segllents wi th a peri ad of 20 to 60 ft (6 to 18 ,,) 
are typical in this unit. The log curyes Ire characterized 
by n .... rous wide curve fluctuations producing a distinct 
'jagged" appearance. 
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FIGURE 34 

TYPE lOG OF "-2 PARASTRATlGRAPHIC 
UNIT, INIGtlK 1 

At Inigok 1, the top of "-2 is picked at 15,718 ft (4,791 m), 
which coincides .nth the lithostratigraphic top of the Alapah 
Formation. On electric logs, ~clical segments .nth a period 
of 50 to 150 ft (15 to 46 II) are typical of the M-2 unit. 
The ~cles characteristically are funnel-shaped segments that 
probably represent ·shoaling- or ·shallow1ng-upward
carbonate depositional cycles (James, 1979, p. 110). 

8y contrast, a bell-shaped segment probably represents a 
"deepening-upward" carbonate depositional cycle during which 
eustatic sea-level rise or shelf subsidence outpaced 
carbonate sedimentation. Such a ~cle is characterized by 
more numerous shale breaks and argillaceous carbonates. 

The boundary between Mamet's for ... inif.ral zones 18, 19, and 
20 is the marker selected to separate "-2 frc. the overlying 
P unit. This boundary occurs at 15,740 ft (4,799 II) at 
Inlgok 1. 
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FIGURE 35 

ISOPACH AlII LITHOFACIES MAP, M-1 

Well 

At i garu Poi nt I 187 
Cape Hal kett 1 383 
J. W. Dalton 1 72 
W. T. Foran 1 188 
Ikplkpuk 1 200 
Inigok 1 2,232+ 
East SIq>son 2 276 

Sinclair Colville 1 310 
Arco Itkillik River 930 

*ii.d •• nOt detenained 

57 
ll8 
22 
57 
61 

680+ 
84 

94 
284 

Clastic 
Ratio 

(1/8 
(1/8 
(1/8 
(1/8 
1/6 
1/1.9 

(1/12 

n.d.* 
1/15 

The M-1 unit is defined as pre-mid-Meramecian clastics 
containing fora.lnlfera of _t's zone 12 or older. At 
Inigok 1, the top of M-1 coincides with the top of the 
clastic Endicott Group; In the northeastern part of the NPRA, 
"-1 is restricted to a northwest-trending trough. Steeply to 
Qently dl ppl ng remnants of the M-1 overlie unit 0-5 
("Argillite") at East Siq>son 2, and questionably at J. W. 
Dalton 1, Cape Halkett 1, W. T. Foran 1, and Atigaru Point 1. 
The unit probably extends farther north, below the Beaufort 
Sea. 

Sel5llic Interpretation delineated the lapout of the western 
and southern boundaries of unit M-1 onto the Meade Arch and 
U"lat platform, respectively. Elsewhere, the M-1 unit is 
truncated and overlain unconfonnably by younger rocks. 

The IIld-Meramecian tectonic event locally IIOtamorphosed the 
clastics of unit "-1 and altered it to quartzite. The M-1 
unit is c"",,,osed mainly of clastics, although interbedded 
carbonates occur near the top of the unit at Inigok 1; shales 
and siltstones are more common than sandstones. 

011 shows were found in unit M-l in a 20-ft (6-m) sandstone 
at East Siq>son 2. However, this sandstone and others like 
It are probably thin and not extensive. The M-1 unit Is 
.. ainly cDOposed of shales along the Arctic coast. 
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ISOPACH AND LITHOFACIES MAP. M~2 

Wells 

Atigaru Point 1 531 
Cape Ha lkett 1 165 
West F1sh Creek 1 309+ 
Ikpikpuk 1 1.632 
[nigole. 1 2,152 
Ltsburne 1 1.198(1) 
East Teshekpuk 1 215 

Sinclatr Colville 1 398(1) 
Are. Itk111tk 1,250 

River 1 

.... d.. not detenot ned 

162 
50 
94. 

491 
656 
365 
84' 

121 
381 

Sand-Shale 
Ratto 

1/3.3 
1/3.5 
1/2.3(1) 

(1/8 
1/8 
n.d.· 
1/3(1) 

n.d. 
n.d. 

Clastic 
Ratto 

1/3.9 
1/2.1 
1/5.2 
1/1.2 
1/1 
n.d. 
1/3(1) 

n.d. 
n.d. 

rhe M--2 parastratigraphic unit co1ncides with the Alapah Lhlestone of 
the Lisburne Group at [nigok 1. [nigole. 1 1s used as the -type- well 
for the Lisburne in the NPRA because the thickest Lisburne section 
drilled was at [nigok 1. 

Unit M-2 thins toward the north. Typically. It is less than 500 ft 
(152 m) thick over the Fish Creek Platform and laps out gradually near 
the present Arctic coastline. Seis.1c and well data show that this 
unit 1s not present 1n wells on the Simpson Peninsula. 

The depositional trend of M-2 in the coastal area departs .arkedly from 
that of "-1 (f1g. 35). This probably indicates that the Barrow High 
and the Fish Creek Platfom were uplifted at s_e time late in the 
deposition of "-1 to early in the deposition of M_Z. 

Based on se1S11ic stratigraphy. M-Z laps out against the OumaHk High. 
The untt thickens sout~rd and mlY thin and lap out in the Ul1at area. 
However. the seismic record quality in this area is poor. and there is 
no well control to support thfs conclusion. 

At Lisburne 1. fossils indicate that the Lisburne Group 15 of late 
Mer_ctan to Chester1an age. Thus. these rocks are assigned to untt 
"-2. The Lisburne is repeated in five plates 1n Lisburne 1. Its 
original thickness in this area is not known; the thickness of 1.198 ft 
(365 m) shown on the map is from plate I. which probably was deposited 
loo.i {160 km} farther to the south. 

In the northwestern NPRA. Mississippian rocks were not observed. 
Tunaltk 1 and kugrua 1 penetrated Pennsylvanian Lisburne carbonates. so 
the presence of unit M-2 at these locations is questionable. Seismic
stratigraphic interpretation shows that untt "-2 is present in the 
deeper part of the Meade Bastn. 

At Ikpikpuk. Inigok I. and West Fish Creek I. unit "-2 mainly consists 
of lillestones and dolOlllites with shale partings. The noncarbonate to 
carbonate ratio increases with minor amounts of siltstone and sandstone 
patches at Cape Halkett 1. Atigaru Point 1. and East Teshekpuk 1. 
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FIGURE 31 

Cross section G-G' includeS Wa Ta Foran I, Cape Haltett I, Atigaru 
Point I, South Harrison Bay I, Ifest Fish Creek I, and Arco ItkilUk 
River 1. DltWi is sea levela The .a1n geologtc features shown are: 

1. Untt "-1 (Endicott Group) overUes unit 0-5 ("ArgilUte") at If. T ... 
Foran I, Cape Halkett I, Atigaru Point I, and Areo Itkillik'Rtver 
1. In If. T. Foran 1 and Cape Halkett I, 18° to 35° dips were 
recorded in M-l. suggesting Late M1ssfssippian tectonics. 

2. ...it M-2b (AlalJlh Ulllestone) is overlapped and truncated by P-l 
(Wahoo Limestone) toward the north. 

3. Unit PR-2 (lk1akpaurak Mellber of the Ecbooka FOnRlltton) laps out 
agafnst the Barrow Arch between At1garu Po1nt 1 and Cape Halkett 1. 

4. YR-2 ("Ivishak sandstone" ___ ber of the Ivfshak Fon.atfon) probably 
1s truncated by the bual "Pebble Shale" unconfol'll1ty a few M11es 
north of If. T. Foran I, below the Beaufort Sea. Between Cape 
Halkett 1 and W. T. Foran I, the unconfonnity truncates TR-3b (Sag 
River Sandstone). The Sag Rh'er grades tnto shale to the southeast 
between West Fish Creek 1 and Arco Itkillik River 1. 

5. J-l ("lower Kingak") thins and is truncated by the .id-Jurass1c 
unconfor.ity tONIrd the south. 

6. Progressively older strata are truncated to the north by Early 
Cretaceous rocks. At Arco Itkillik River 1. Ka-lb ("Pebble Shale") 
unconfonlllbly overlies the J-3c (Berriasian-Ya1ang1nhn) part of 
the "Upper Kingak." The Torok fondothelll (botta-set) beds, within 
the ttlle-transgressive Ka-3 (Torok-Nanushuk) unit. unconfonllbly 
overlte J-3c at West Fish Creek 1 and the J-3b (Oxfordian
Ki_r1dghn) part of the "Upper Kingak" at South Harrison Bay 1. 
Unit Ka-lb unconfonllll:bly overlies the J-la (Oxfordian) part of the 
"Upper Ktngak" at At1garu Point 1. unit J-l at Cape Halkett 1. and 
unit YR-3a (Shublik) at W. T. Foran 1. 

7. Ka-lb 1s absent over the Fish Creek Platfom at South Harrison Bay 
1 and West Fish Creek 1. because either the Fish Creek Platfona was 
a posfthe area where the "Pebble Shal." was never depoSited. or 
the "Pebble Shale" was eroded subsequent to its deposition. 
Apparent channels through the "Pebble Shale" are evtdent on 
cQIPressed se1~c sect10ns across the Fish Creek Platfom. 

8. The time-transgressive Ka-3 unit unconformably o¥Rrlies Ka-lb at W. 
T. Foran 1, Cape Halkett I, At1garu Point 1. and Arco Itkillik 
River 1. At ,South Harrison Bay 1 and West Fish Creek 1. unit la-3 
unconformably overltes unit J-3. 

9. Unit Kb (Colville Group) unconfon.ably overlies the .erine Nanushuk 
strata w1thin la-3. 

10. Tertiary (unit T) rocks over11e the lb unit and under11e the 
Quaternary (unit Q) surface depostts tn all wells except West Fish 
Creek 1 where Kb ts below the Quaternary surface IIItertals. 





FIGURE 38 

LITHOSTRATIGRAPHIC CROSS SECTION GoG', 
W. T. FORAN 1 TO ARca ITkiLLik RIVER 1 
Features of interest. froll the bottom upward and from 
northwest (left) to southeast (right), are: 

1. The 'Acoustic basement' In cross section G-G' Is probably 
cOllPosed of "Argillite.' 'Argl1l1te" was Identified at 
the bottom of W. T. Foran 1, Cape Halkett 1. Atlgaru 
Point 1, and Arco Itkillik River 1. 

Z. The Endicott Group overlies the basement at W. T. Foran 
1. Cape Halkett 1. Atlgaru Point 1, and Arco Itkl1l1k 
River 1. The Endicott ;s probably a time-transgressive 
clastic .agnafacles to the northwest. 

3. The Sag River Sandstone Is truncated by the 'Pebble 
Shale" at Cape Halkett 1 and grades into shale between 
West Fish Creek 1 and Arco Itkillik River 1. 

4. The Kingak Formation in this area is composed of 
siltstone and shale. No Significant sandstone bodies 
were found In any of the wells In this section. 

5. The ·Pebble Shale,lI a distinctive seismic marker across 
the NPRA, 1s absent 1n the middle Df cross section 6-G', 
presullObly re.oved by erosion. On the northwest (left) 
side of the section, the "Pebble Shalell truncates the 
Shublik and Ivishak Formations. 

6. The Torok-Nanushuk sequence progrades toward the north
east. The Torok fondothem ("basal Torok"), cllnoth .... 
and 'undathem. and the Nanushuk marf ne beds succeed one 
another vertically. The Nanushuk nomarine fomations 
are absent In this section. 

7. The Nanushuk marine Grandstand Famatian is overlain by 
the Seabee Formation of the Colville Group, and the 
Seabee Is succeeded by the Schrader 81uff Formation of 
the Colville Group. The Tertiary Sagavanirktok Formation 
overlies the Colville at W. T. Foran 1 and Cape Halkett 
1, and Is questionably present at Arco Itkillik River 1. 
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Features of interest frOll the bottlll upward and frill the 
northwest (left) to the southeast (right). are: 

1. Few obvious structures can be seen below horizon 'ISOO 
('Acoustic basement'). 

2. Unn M-l overlles 'Acoustic bas ..... nt· at Area Itkllllk 
River 1. and laps out against the Fish Creek Platfonn to 
the northwest. M-l may be present at N. T. Foran 1 and 
Cape Halkett 1; clastic rocks dipping IS· to 30· near the 
bottoll of both wells may be erosional re .. nants of 
Mississippian rocks. 

3. Unit M-2 laps out or Is very thin on the crest of the 
Fish Creek Platfonn. P-l truncates M-2 and overlies the 
Fish Creek Platforll. 

4. Horizon 1100 Is near the top of unit P-l at N. T. Foran I 
and Cape Halkett I. To the southeast. horizon 1100 Is 
near the top of unit PRo which is truncated by unit TR-I. 

S. Horl zons 1000 and 1040 are neor the top and bott .... 
respectively. of unit TR-3. These seismic horizons fonn 
a reflector couplet that is traceable across the section. 

6. Units J-l and J-3thln because of truncation by overlying 
Cretaceous units from the southeast toward the northwest. 
Horizon 08S0 (late Oxfordian) is truncated by horizon 
0700 between Atigaru Point 1 and South Harrison Bay I. 
Horizon 0900 (llid-Jurassic unconforllity) is truncated by 
hori zan 0720 to the southeast of Cape Ha 1 kett I. At N. 
T. Foran 1. Ka-Ib directly overlies TR-3. 

7. Horizons 0700 and 0720 fOrll a reflector couplet near the 
top and bottlll. respectively. of unit Ka-lb. Ka-Ib and 
overlying Cretaceous unfts truncate progressively older 
rocks toward the northwest. In the "iddle part of the 
section, Ka-lb is absent. perhaps because·of erosion. 

8. Unit Ka-3 (probably late Aptian-early Cenollanian) 
directly overlies Ka-Ib or older rocks. Unit Ka-2. which 
downlaps on Ka .. lb to the southwest, is absent in cross 
section 6-S'. 

9. Horizon 0400 (1I1d-Cenomanian unconformity) is near the 
boundary between units Ka-3 and Kb. Units T and Q are 
thickest at N. T. Foran I and Cape Halkett I,. and 
questionably present at Arco Itkillik River I. 
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Coapressed seismic cross section G-G 1 connects several of the 
wells In the northeastern part of the "PRA In the Harrison 
Bay arel. The wells and yelrs they were drnled Include W. 
T. Foran 1, 1977; Cape Halkett 1, 1975; Atlgaru Point 1, 
1977; South Harrison Bay 1, 1976; and West Fish Creek 1, 
1977. Cross section 6-6 1 runs northwest to southeast. 
stlrtlng about 2 ml west of W. T. Forln 1 and ending on the 
Coh1l Ie Rher about 3 ml west of Arco Itk1l 11k River 1. 
(SegJlll!flts G-BB through 18-74 of compressed selsllic cross 
section G-G' are repelted In figure 32 on compressed seismic 
cross sect I on A-A'.) The most dl roct route between Cape 
Hal kett lind At i garu Poi nt 1 is over Harrison Bay; however, 
because the nud- or air-gun seismic dltl obtlined In 1970-72 
are unsuitable for this compressed seis-it section, the 
sectl on detours around Harrison Bay passl ng East Teshekpuk 1 
at shotpoint 105 and North Kalikpik 1 at shotpolnt 50 on line 
75-75. Neither of these wells Is shown on the section. The 
route frOll South Harrl son Bay 1 to West Fish Creek 1 Is by 
swltchblCk, or reversal, of direction at line 20-74. 
Features of fnterest are: 

1. Because of the circuitous nature of thiS section, a 
number of dip reversals occur at se1s.ic 11ne 
Intersections 7-74 and 75-75, 19-74 and 1B-74, 18-74 and 
25X-75, 19-74 and 22-74, 22-74 and 27-74, Ind 27-74 Ind 
24-74. In addition, line 19-74 Is reversed and partly 
repeated at Atlgoru Point 1. Shown between 0.5 Ind 2.0 
seconds at these intersections are a serfes of 
"pseudostructures,- or northeast-dlpp1ng cl1noforllS, in 
the Torok Fonnatlon. 

2. There Is little indication of structure below "Acoustic 
basement.H Most of the features are probably refractions 
frOll faults or multiples frOll higher strata. 

3. A nulllber of sharp "pull-upsilon l1nes 19-74, 18-74, 
20-74, and 22-74 are probably velocity Inomalies related 
to nearsurface permafrost. Sei smit 1 nterpretat 10n 
eliminated these Irregularities on figures 38 and 39. 

4. Basement tectoni c elements shown are the Barrow Arch to 
the northwest and the Fish Creek Platform in the middle 
of the section. 
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fiGURE 41 

ISOPACH AIIII LITHOFACIES MAP, P-l 

Wells Sind-Shale CllStic 
Ratio Ratio 

Atigaru Point 1 972 296 1/6 1/4 
Cape Halkett 1 385 117 1/3.2 1/2.7 
J. W. Dalton 1 879 268 1.2 1.3 
West Fish Creek 1 622 190 1/2.1 1/4.2 
W. T. Foran 1 377 115 1/8.8 1/2.1 
South Harrison 1,058 322 (1/8 1/4.4 

Say 1 
Ikpikpuk 1 1,667 508 (1/8 1/3.7 
Inigok 1 1,507 459 (1/8 1/5.6 
Kugrua 1 1,053+ 321 1/6 1/4.5 
ElSt Teshekpuk 1 740 226 1/8 1/4.3 
Tunalik 1 1,240+ 378+ 1/8 1/4.4 

Sinclair Colyille 1 32 10 n.d.* n.d. 
Arco Itkillik 1,295 395 n.d. n.d. 

River 1 

*ri.d., not aete~1ned. 

The tectonic elements shown are the Tunalik Sasin, Wainwright 
Arch, Meade 8asin, Meade Arch. Ouaalik High, and Utukok High. 

In the northeastern part of the NPRA, unit P-l h nearly 
synonymous with the Wahoo limestone. P-l c"",,,rhes .. ssive 
Pennsylvanian carbonates containing Mamet's foraminiferal 
zones 20 through 24. 

The P-l unit is thickest in the yicinity of Ikpikpuk 1 in the 
Ikpikpuk 8asin. It gradually thins to the northwest and laps 
out toward the Barrow High. East of the Meade Arch, P-l h 
oyerlapped by the TR-l interval. The unit is truncated 
beneath the Beaufort Sea by the basal ·Pebble Shale" 
unconfonoity, and thins toward the south in the direction of 
the Laiat Platform. Correlation of equivalent forminiferal 
zones and seismic stratigraphy show that, west of the Meade 
Arch-Ou ... lik High trend, P-l thickens considerably in local 
basins, and thins or laps out completely oyer local highS. 
The laterally correlative Pennsylvanian carbonates penetrated 
in both Kugrua 1 and Tunalik 1 probably are not present In 
the southern part of the Reserye. The P-l unit becomes 
coarser as it onlaps the arches to the north. The unit 
contains sandy basal clastics at J. W. Dalton 1. These 
clastics are projected to the western side of the Meade Arch. 
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FIGURE 42 

ISOPACH AlII LITHOFACIES MAP, P-2 

Wells Thickness Sand-Shale Clastic 
Feet Meters Ratio Ratio 

Ikpikpuk 1 212 65 1/8 1/1.7 
Inigok 1 185 56 1/8 1/3.2 
ICugrua 1 357 109 1/8 1/2.9 
Tunallk 1 1.997· 486 1/8 1/2.8 

Areo Itkll11k 
River 1 (7) 

*Includes 745 ft (227 m) of interbedded 6Osalt. 

The P-2 parastratigraphic unit mostly coincides with the 
-Transition Zone- between the Wahoo lilRstone and the Joe 
Creek Kember of the Echooka Fonoation. 

The northern boundary of P-2 runs roughly eastowest. Nest of 
the Meade Arch. and farther to the north, the unit 
unconfonoably overlaps the P-1 unit. East of the Heade Arch, 
P-2 is truncated by the PR-2 unit in the north. Unit P-2 is 
thickest in the Ikpikpuk Sasin, and wedges out to the 
northeast. 

At Tunalik I, unit P-2 is 1,997 ft (609 m) thick and includes 
745 ft (227 II) of interbedded basalt. In the Heade Sasin, 
seismic-stratigraphic interpretation indicates P-2 is fairly 
thick. Relatively thin P-2 sedi .. nts are present over the 
positive tectonic elements in the northwestern NPRA • 
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FIGURE 43 

TYPE LOG Of P-1 PARASTRATIGRAPHIC 
UNIT, INIGUR I 
At Inlgok 1, the top of the P-1 unit Is at 14,211 ft (4.332 
m). On electrical logs, the unit Is characterized .. Inly by 
funnel-shaped cyclical segments with a period of 30 to 100 ft 
(9 to 30 mI. The gamna-ray curve indicates relatively fewer, 
thinner shale breaks In the P-1 unit than in underlying 
units. The P-2 unit consists lIainly of funnel-shaped 
cyclical segments w1th a period of 20 to 40 ft (6 to 12 m). 

In mst wells, the lower two-thirds of P-1 consists of 
massive carbonates with relatively few shale breaks; on logs, 
the galllRl-ray and sonic curves are relatively straight. The 
lithologic boundary between the IIOre IINIsshe carbonates and 
the interbedded carbonates and shales occurs at different 
levels in different wells. 

In the various NPRA wells. the boundary between Mamet's 20-21 
or 22-24 (21+) fora.iniferal zones and all younger 
foraminiferal assemblages is picked as the top of the P-1 
unit. 
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FIGURE 44 

At Tunalik 1. the P-2 unit is 1.997 ft (609 m) thick. The 
top of the unit is at 17.098 ft (5.211 m) and the base is at 
19.095 ft (5.820 m). This is the thickest occurrence of the 
unit that was drilled in the NPM; hence. Tunalik 1 is the 
"type" well for definition of unit P-2. A 745-ft (227 ... ) 
basalt layer Is contained in P-2 at Tunalik 1; core and 
cuttings descriptions define this layer as a volcanic flow. 

The PR unit is recognizable from pronounced log deflections 
at the base of the relatively featureless TR-1 unit. PR is 
subdivided into a lower calcareous, fine clastic unit 
designated PR-1 and an upper coarse clastic unit deSignated 
PR-2. The lower unit appears shaly on the electric logs with 
several pronounced carbonate ·spikes" near the base of the 
unit. The upper unit is characterized by pronounced 
deflections on all curves. PR is 300 to 400 ft (91 to 122 m) 
thick in most places. 
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FIGURE 45 

ISOPACH AND LITHOFACIES MAP, PR-l 

Well Thickness Sand-Shale 
Feet Aeters Ratio 

Ikpikpuk 1 77 23 (1/8 
Inigok 1 177 61 <1/8 
Tunalik 1 96 29 (1/8 
Topagoruk 201 62 (1/8 

Sinclair Colville 1 47 14 n.d.* 

*Ii .d.. not deter'lli ned. 

The PR-l unit coincides with the Joe Creek Member of the 
Echook. Fomation and consists lIOinly of shale and siltstone 
with SOle Interbedded limestone near the base. A relatively 
thin unit, PR-l overlies the shaly P-2 and underlies the 
coarser clastics of the PR-2 unit. 

The PR-l unit onlaps the underlying P-2 Interval toward the 
north. Unit PR-2 extends farther to the north than PR-l 
before terminating by onlap onto the Barrow High. 
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FIGURE 46 

ISOPACH AND LITHOFACIES MAP, PR-2 

Well Thickness Sand-Shale 
i!'eet Aeters Ratio 

Atlgaru Point 1 III 39 1/1.3 
West Fish Creek 1 55 17 1.8 
South Harrison Bay 1 99 30 1.7 
lkplkpuk 1 241 73 1/2.3 
Inlgok 1 193 59 1/2.8 
Ku9rua 1 188 57 3.0 
Peard 1 164 50 100 
South Simpson 1 162 49 1.8 
East Teshekpuk 1 3B 12 1/1.2 
Topagoruk 1 68 22 1/2.5 
Tunallk 1 118 36 3.2 

Sinclair Colville 1 78 24 n.d.* 
Arco Itkillik River 1 105 32 1.3 

*n.d., not detena1ned. 

The PR-2 parastratlgraphlc unit coincides with the 
Iklakpaurak Member of the Echoaka Fonoatlon. PR-2 laps onto 
the tectonically positive Barrow High to the north. The unit 
thlckens toward the south to a .. xl...,. of 241 ft (73 II) at 
Ikplkpuk 1. 

In the west, the PR-2 unit laps onto the lIalnwrlght and the 
Heade Arches. East of the Meade Arch, the unit Is truncated 
by the overlying TR-l unit. 

PR-2 beCOIIeS increasingly sandy toward the north. The area 
of greatest sand development is at Peard 1 where the unit 
consists entirely of sandstone. PR-2 also Is sandy over the 
Fish Creek Platfonn. 
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FIGUR£ 47 

ISOPACH IIAP, TR-l 

Well 

Atlgaru Point 1 162 49 
tape Halkett 1 73 22 
J. W. Dalton 1 87 27 
West Fish Creek 1 269 82 
W. T. Foran 1 62 19 
South Harrison Bay 1 201 61 
Ikplkpuk 1 214 61 
Inlgok 1 326 99 
logrua 1 170 52 
Lls~urne 1 125 3B 
Peard 1 113 34 
South Sillpson 1 JB 12 
East Teshekpuk 1 168 51 
Topagoruk 1 93 28 
Tunallk 1 1,323 407 

Sinclair Colville 1 IB2 55 
Areo Itkillik River 1 290 89 

The TR-l Interval coincides with the 'Kavlk shale,' and parts 
.oy be equivalent to parts of the overlying TR-2 unit. 

The TR-l unit laps onto the Barrow High and probably Is 
truncated to the north by the basal 'Pebble Shale' 
unconfor"ity. In the northeastern NPRA, TR-l thickens 
gradually toward the south to a .. xl ... thickness of 326 ft 
(99 II) at Inlgok 1. In the northwestern NPM, the unit 
thickens toward the Tunal1k Basin. The thickest 'Kavlk 
shale' Interval penetrated In the NPRA Is at Tunallk 1 where 
TR-l Is 1,323 ft (403 II) thick. 

The TR-l unit consists of shale and siltstone. All 
sand-shale ratios are less than 1/8. No l1 .. stone was 
identified in this unit. so no clast1c ratios were 
calculated. Lithofacies patterns were not plotted. 
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fiGURE 48 

ISOPACH AlII LITHOFACIES MAP, TR-2 

Well 

Atig.ru Point 1 644 
Cape Halkett 1 574 
d. W. Dalton 1 337 
Drew Point I 278 
West Fish Creek 1 657 
W. T .. Foran 1 498 
South HarriSon IIay 1 692 
Ikpikpuk 1 699 
Inigok 1 830 
Kugrua 1 802 
South Meade 1 407 
Peard 1 617 
SillPson 1 5 
East SillPson 1 168 
South SillPson 1 353 
Elst Teshekpuk 1 588 
Topagoruk 1 449 
Tunalik 1 741 

Sinclair Colville 1 573 
Arco Itkillik River 1 700 

*it.d •• not ditena1nea. 

196 
175 
103 
88 

200 
152 
211 
211 
253 
244 
124 
188 

2 
51 

108 
179 
127 
226 

175 
213 

Sand-Shale 
Ratio 

1.7 
1.1 
1.1 
1.1 
1/4 
1.6 
1/2.4 
1/2.4 
1/1.6 
1/16 
1/4 
1/4.3 
n.d.· 
2.1 
1/1.6 
1/5.5 
1/2.4 
1/16 

n.d. 
n.d. 

The TR-2 unit contains the ·Ivishak sandstone,· which is the 
.. in reservoir at Prudhoe 1Iay. TR-2 laps onto the Barrow 
High .. st.ard fre. d. W. Dalton 1. East of d. W. Dalton 1, 
TR-2 is truncated ~ the basal ·Pebble Shale· unconfonoity. 

The sand-shale ratios for this unit become progressively 
... ller toward the southwest. The highest Sind counts occur 
along the Arctic coast and south of the Sarrow High. 

The TR-2 i nte,,"l is very slndy in the northeastern Plrt of 
the HPRA. West of the Meade Arch, TR-Z consists lIIinly of 
siltstones, shales, and thin silty sands. 
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FIGIIIE 49 

ISOPACH AlII LITHOFACIES MAP, TR-la 

llells Thickness Sand-Shale Clastic 
Feit Meters Ratio Ratio 

AU ga.. Poi nt 1 255 78 1/1.4 3.8 
South Barrow 3 165 50 n.d.* n.d. 
Cape Halkett 1 215 66 1/1.4 3.1 
J. W. Oilton 1 139 43 1/1.2 0 
W. Dease 1 67 21 1/1.2 0 
Drew Point 1 510 155 1.2 9 
West Fish Creek 1 231 70 (1/8 1.8 
W. T. Foran 1 93 28 1/2.5 14 
South Harrison a.y 1 284 87 1/10 1/6 
Iko a.y 1 58 18 2.4 13.5 
Ikpikpuk 1 480 146 1/7 6.4 
Inigok 1 343 105 1/6 IIi 
North Ini ,ok 1 152+ 46+ n.d. n.d. 
J(ugrua 1 372 113 (1/8 1.9 
Kuyanak 1 184 56 1.1 0 
Lisburne 1 250(1) 76 1.2 1/1.6 
South Meade 1 238 73 1/9.5 0 
Peord 1 300 91 5.1 18 
SiqJson 1 269 82 1/2.4 0 
East Si"",son 1 431 131 1/8.3 10 
East Sillpson 2 382 116 0 1/1.1 
South SiqJson 1 524 160 <1/8 23 
East Teshekpuk 1 181 55 (1/8 1.6 
Topagoruk 1 370 113 (1/8 0 
Tulageak 1 67 20 1/1.3 0 
Tunal1k 1 470 143 1.1 5.6 
Walakpa 1 284 87 2.3 8.5 
Walakpa 2 313 95 2.1 7.9 

Sinclair Colville 1 324 99 n.d. n.d. 
Arco Itkillik 

River 1 322 99 n.d. n.d. 

*n.d., not detenained. 

The TR-la unit coincides with the Shublik Fo ..... tion. The 
variable thickness of the unit is associated with the 
principal tectonic features of the NPRA. In the eastern half .. . of the Reserve, the lIax111UII thickness of TR .. 3a occurs at .. .. 

II: 
:::> 
!2 ... 



lkpikpuk 1 (480 ft, or 146 m) and lnigok 1 (343 ft, or 15 m) 
in the Ikpikpuk Basin. East of the Dease Inlet~ the basal 
"Pebble Shale" unc.onfonnity truncates TR-3a. The truncation 
zone runs roughly east-west and is just north of J. H. Dalton 
1 and W. L Foran L West of Dease Inlet, the unit onlaps 
the Barrow High. 

Thicknesses of TR-3a at East Teshekpuk 1 and West Fish Creek 
1 indicate thinning over the Fish Creek Platform. Thinning 
also is apparent on the flanks of the Meade Arch, as 
indicated at South Meade 1 and Kugrua 1. In the western half 
of the Reserve, the unit is thickest at Tunalik 1 and thins 
northeastward toward the Barrow High. Lithology and high 
gamma-ray curve deflections within TR-3a suggest that the 
thinning may be due to periodic nondeposition. 

The TR-3a unit consists of calcareous carbonaceous shales and 
siltstones. silty limestones, and silty calcareous 
sandstones. Glauconite is a common accessory mineral in the 
sandstones, and thin shell beds occur throughout the 
interval. Sand-shale ratios and clastic ratios indicate that 
the best sand development is in the northwestern part of the 
Reserve. 

High sand-shale ratios at Peard 1. ~~a1akpa 1, ~Jalakpa 2. and 
Iko Bay 1 indicate a source area northwest of the present 
shoreline. TR-3a is progressively more argillaceous toward 
the southeast and more calcareous tm"Jard the south. Over the 
Fish Creek Platform, the amount of limestone present 
increases significantly. At South Harrison Bay I, the unit 
is mostly limestone. At Lisburne I, with no nearby control. 
arenaceous limestone is indicated. Apparent lithologic 
anomalies occur at East Simpson 2 where the unit is 
interbedded siltstone and limestone and Drew Point 1 where 
the high sand count may be caused by statistical variations, 
or may indicate a small barlike body flanking the Barrow 
High. 
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FIGURE 50 

ISOPACH MD LITHOFACIES MAP, n-lO 

Well 

Atlgaru Point 1 
South Barrow 3 
South Barrow 13 
South Barr_ 17 
Cape Hal kett 1 
We5t Dease 1 
Drew Potnt 1 
West Fish Creek 1 
South Harrison Bey 1 
lito Bay 1 
lkptkpuk 1 
lnigok 1 
North Infgok 1 
kugrua 1 
Kuyanak 1 
Usburne 1 
South Meade 1 
hard 1 
StlllPson 1 
East 5illllpson 1 
East Simpson 2 
South 51.."on 1 
East Tashekpuk 1 
Topagoruk 1 
Tul'guk 1 
Tun.11k 1 
Wallkpa 1 
Walakpa 2 

Sinclair Colville 
Area Itkillik River 1 

ift~d •• not detenlined. 

94 29 
• 7 1 • 
50 15 
80 24 

131 40 
151 4ti 
104 32 

36 11 
54 17 

106 32 
51 16 
44 13 
93 28 

132 40 
132 40 
(1) 
122 37 
216 66 
116 35 
157 48 
154 47 
143 44 
129 39 
ISO 46 
117 36 
88 27 

126 38 
147 45 

4ti 14 
74 23 

Sand-Shale 
Rltto 

3.4 
I .• 

>1/. 
1.4 
1.6 
I .• 
3.' 

>8 
1/1.2 

3.1 
1.6 

<II. 
1/5.2 

2 
4 •• 

1.2 
I •• 
2.1 
2.3 
3.0 
2.6 

1/1.3 
1.1 
2.0 

(1/8 
. 2.86 

2.3 

n.d.· 
(1/8 

In the northern part of the IIPRA. lkIlt TR-3b contains the Sag River 
Sandstone. The unit ranges In thickness 1I"0Il 216 ft (66 m) at Peard 1 
to 36 1t (11 II) at West Fish Creek 1. with the: thickest develO1*nt 
just south of and para11el to the Barrow High. The unit thins tOlMrd 
the south across the Reserve and probably Is present only in the 
northem half of the NPRA. In the Barrow area, TR-lb th1ns toward the 
north where it onlaps the Barrow High. East of Dease Inlet, the boisal 
"Pebble Shale" unconfom1ty truncates TR-3b. Near Dease Inlet. TR-lb 
appears to thicken toward the north-northeast, and it 11 uncertain 
whether truncatioo or onlap occurs. 

Unit TR-3b 15 the ·cleanest" stratigraphic unit drilled to date on the 
Reserve. The sandstone lithofacil!s of the Sag River is restricted to 
the northern part of the NPM where it is a sheetlike sand probably 
consisting of a series of overlapping bars. The unit becOlles 
increasingly sl1ty toward the west and south. In the BarrCN area, 
TR-3b consists of li_stone and a shore flcies of glauconitic, shelly 
sandstones, Siltstones. and shlles. 

Sand-shille ratios indicate two areas of partly overlapping barl1ke 
cCIIIPlexes. The best developed area is in the northwestern "PRA, 
extending fro. South Barrow 17 1n the north, to Peard 1 and kugrua 1 to 
the southwest. to Drew P01nt 1 to the northeast. The second area of 
good sand develr,.nt is associated with the Fish Creek Platfom. A 
third. smaller ara of sand located at Ikpikpuk 1 IIiI.Y be an extension 
of the Fish Creek Platfo,.. b4l" or may represent an 1solated 
accUlllllation. 
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FIGURE 51 

THREE-DIMENSIONAL PERSPECTIVE 
OF HORIZON 1000 

TM s computer-plotted l110ge of horl zon 1000 IS .1 ewed froo 
the east was generated fro. about 6.000 records in an NPRA 
geophyslcal data base. The 11lustrat1on ls a generallzed 
conflgurat;on of the top of par.stratlgraphlc unlt TR-3 IS 
represented by horlzon 1000. 
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FIGURE 52 

LINE BI-7B-G-II82, SHOTPOINTS B-270, 
SCAI1D FiNAl STACK 

Line BI-7B, a north-northeast seismic line subparallel to the 
norttnoest coastline of the Barrow area, shows the large 
structural feature known as the Barrow High. This broad 
anticline trends nearly east-west across the Barrow area. 
extending westward into the Chukchi Sea. Most of the 
pre-Cretaceous sectton ten.inates due to onlap onto the 
southern f1 ank of the Barrow High or is truncated by the 
basal MPebble Shale" unconfol"ll1ty. line 81-78 shows the 
lapouts of horizon 1000 and the Kingak Fomation. Horizons 
1040 and 1100 lap out farther to the south, demonstrating tho 
extension of younger horizons northward beyond the 
tena1 nat 1 on$ of older hart zons. These on 1 ap ter'lli nat 1 ons 
provide possible stratigraphic traps. 

BI-78 also shows the displacement of the 8arrow High axis 
with depth. Tho axis, which trends genorally east-wost, 
.igratos northward with increasing depth. Thinning of the 
Cretaceous portion of the soction over the Barrow High is 
also evident. 





FIGURE 53 

LINE Bll-78-6-1182, SHOTPOINTS 1-305, 
stAlED FINAL SlACk 

Near the center of the Barrow H1gh 1s an area of c_lex 
faulting Ind folding called the "Disturbed Zone." The 
boundaries of this subround structure are defined by a serAes 
of high-Ingle faults, and its interior 15 strtlcturally 
ccnplex. The development of this zone IIII.Y be due to an 
igneous pl.rc .... nt body which did not .xtend upward through 
the bas .... nt. 

The South Barrow gas field Ifes on the western edge of this 
zone, and the East Barrow gas field 1s on the eastern edge. 
Both of these fields produce frOll the "Blrrow gas sand" 
(horizon 0970), which 1lIIY ha •• been deposited as a chlnnel 
sand. Line Bl1-78 is oriented northwesterly Icross Plrt of 
the East Barrow gas field and the -Disturbed Zone,- and l1es 
just north of the South aarrow ga. field. 

High-angle faults along the ... rgin of the "Disturbed Zone" 
are difficult to pinpoint on the .elsllic dlta because of 

. strong diffractions. 
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FIGURE 54 

ISOPACH AIIJ LITHOfACIES MAP. J-l 

Well \Sand-Shale 
_ Ratto 

Atiga.ru Point 1 750 
South Barrow 3 748 

229 (1/16 
228 n.d.· 

South Barrow 13 187 57 1/8.4 
South Barrow 17 503 153 1/3.2 
Cape Hillkett 1 178 54 (1/16 
West Del.Se 1 431 131 1/8 
Or .. Point 1 71 22 1/16 
West Fish Creek 1 252 77 (1/16 
South Harrison Bay 1 667 203 (1/16 
lko Bay 1 643 
Ikptkpuk 1 580 
[nigot 1 150 
Morth Intgok 1 136 

196 1/3.9 
177 1/16 
46 (1/16 
41 1/11.4 

Kugrua 1 616 
KuYilnak 1 587 
Lisburne 1 (1) 

188 (1/16 
179 1/11.2 

South Meade "1 714 218 1/7 
Peon! I 205 63 (1/16 
5111pson 1 520 159 (1/16 
East Simpson 1 282 86 1/16 
East St!lpson 2 87 27 1/8 
South SillPson 1 814 248 (1/16 
East Teshekpuk 1 1.038 316 (1/16 
Topagoruk 1 782 
Tulageak 1 812 
TunalUt 1 140 

238 1/16 
248 1/9.1 
43 (1/16 

Walakpa 1 640 195 1/7.7 
Wal.kpa 2 613 187 1/7.7 

Ift.a •• not dete~1nea. 

Unit d-l. which contains the reservoir "Sarrow sandstone" in the Barrow 
aree, lies unconfonlably on TR-3 and is restricted to the northern part of 
the NPRA. J-I is Early-Middle(?) Jurassic and coincides with 
foraminiferal zones F-17 and F-t8 (Anderson. warren. and Associates. 
1974-1979). 

The thickness of J-l is related to its truncation by the overlying 
.nd-Jurassic and basal MPebble Shale· unconfOrMities. The thickest 
section penetrated is 1,038 ft (316 II) thick at East Teshekpuk 1. this 
5ectioo extends to the west and parallels the Barrow Arch. Northward. 
toward the Harrow Htgh and the Barrow Arch. unit J-I is progressively 
truncated by the basal "Pebble Shale" unconfo.,.1ty. In the eastern half 
of the NPRA. the mid_Jurassic unconfon.ity deeply truncates J_I toward the 
southeast; J-I thickness ranges fra. 580 ft (111 .) at Ikptkpuk 1 to 136 
ft (42 m) .at North Inigok 1. 

In the Nestern half of the Reserve, truncation ~ the basal "Pebbla Shale" 
unconfo".tty 1s more gradual, and 140 ft (43 m) of J-l is present at 
Tunalik 1. The .id-Jurassic unconforaity probably truncates J-I 
completely 1n an east-west direction across the .iddle of the NPRA. 

Unit J-l consists of cyclically deposited shale units that coarsen upward 
tnto siltstone or sandstone. The only econaaically i~ortant sandstone in 
J-l is the M8arrow sandstone." The untt becomes increaSingly argillaceous 
toward the south. away frOil the Barrow area. At South Meade 1. a 
sand_shale ratio of 1 to 7 probably denotes the southern Hllit of any 
potential reservoir rock in J-l. 
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FIGURE 55 

ISOPACH MAP. KiI-la Alii J-3 

Well 

Atlgaru Point 1 183 56 
South 8arrow 3 175 53 
West Fish Creek 1 1.719 524 
South Harrison 8ay 1 946 288 
Ikplkpuk 1 1.779 547 
Inigok 1 2,703 824 
North Inlgok 1 2.141 663 
Kugrua 1 1,590 485 
Kuyanak 1 497 152 
South Meade 1 1,276 389 
Peard 1 1.442 440 
Seabee 1 2,271+ 692 
South SI"",son 1 186 57 
East Teshekpuk 1 377 115 
Topagoruk 1 903 275 
Tunallk 1 3.222 982 
Walakpa 1 497 151 
Wllakpa 2 594 181 

Sinclair Colville 1 . 1.289 393 
Arco Itkillik River 1 1.820 555 

The base of the 'Upper Kingak' (units KiI-la and J-3) is the 
IIld-Jurassic unconfomity; the upper boundary Is the basal 
'Pebble Shale' unconfo .... lty. The 'Upper Kingak' is Late. 
Jurassic to Early Neac .. ian and coincides approximately with 
for .. i nl feral zones F-13 to F-16 (Anderson, Warren, and 
Associates, 1974-1979). 

The 'Upper Ki ngak' is a wedge-shaped body that thl ns 
northward toward the Barrow High and Barrow Arch because of 
progressive truncation by the basal ·Pebble Shale' 
unconfomlty. In the eastern half of the Reserve, the unit 
thickens to the south, attaining a maximum thickness of 2.703 
ft (824 II) at Inlgok 1. South of Inlgok I, there is little 
data. and character of the ·Upper Kingak- 15 uncertain. 

The IIIxi ... thickness of the unit in the Reserve is 3,222 ft 
(982 II) at Tunallk 1. On seismic sections, the 'Upper 
Kingak' thickens southwestward from Tunalik 1. 

The 'Upper Kingak' is mostly shale in the eastern half of the 
NPRA. In the western NPRA, It contains seyeral sand bodies. 
The best developed of these sands is the "Simpson sandstone,
which Is shown on figure 57. 
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FIGURE 56 

ISOPACH AfIII LITHOFACIES MAP. J-3a 

Well 

Atlgaru Point 1 183 
South sarrow 3 175 
West Fish Creek 1 1,096 
South ltarrhon 8ay 1 805 
lkplkpuk 1 744 
lnlgok 1 1,123 
North lnlgok 1 1,088 
North Kallkplk 1 248+ 
Kugrua 1 458 
Kuyanak 1 497 
South Meade 1 496 
Peard 1 400 
South Sillpson 1 186 
East Teshekpuk 1 377 
Topagoruk 1 409 
Tunalik 1 452 
Walakpo 1 497 
Walakpa 2 594 

Sinclair Colville 1 918 
Arco Itkillik River 1 1,020 

*n.d •• not determined 

56 
53 

334 
245 
227 
342 
332 
76 

140 
152 
151 
122 
57 

115 
126 
138 
152 
181 

280 
311 

Sand-Shale 
Ratio 

1/5.5 
1/8 
1/4 
1/10 

<1{8 
<1/8 
<1{8 
n.d.* 
1/2 
1/2.9 
1/2.6 
1/3.5 
n.d. 
1/2.8 
1/4 

<1/8 
<1/8 
<1{8 

n.d. 
n.d. 

Unit J-3a in the basal part of the "Upper Kingak" includes 
all the Oxfordian rocks. The unit coincides with 
foraminiferal zone F-16 (Anderson, Warren, and Associates, 
1974-1979). Unit J-3al, a subunit of J-3a shown In figure 
57. contains the ·Simpson sandstone. M 

The J-3a depositional pattern Is si .. 11ar to that of J-3al. 
The major differences are the argillaceous Kimmeridgian 
strata (up to 860 ft, or 262 m) \n J-3a, and truncation of 
J-3a by the basal ·Pebble Shale'" unconformity. which occurs 
to the north. In the east, the J-la unit 1s truncated north 
of Ati9aru Point 1 where 183 ft (56 m) of strata are present. 

J-3a Is silty in the north, near the truncation by the basal 
"Pebble Shale" unconformity; west of the Meade Arch, 
sand-shale ratios are highest to the north where J-3a is 
truncated by the unconforllity. The sand-shale ratios shown 
above are statistical anomalies resulting from the absence of 
the slltstone interval overlying the "Simpson sandstone." 
The J-3a becomes increasingly argillaceous toward the south 
across the Reserve. 
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FIGURE S7 

ISOPACH AfG) LITHOFACIES MAP, J-lil 

Well Thickness Sand-Shale 
Feet Aiters Ratio 

AUgaru Point 1 143 44 <1/16 
South Barrow 3 117 36 1/8 
West Fish Creek 1 246 7S 1/8 
South Harr;son Bay 1 145 44 1/8 
Ikpikpuk 1 224 68 1/8 
Inigok 1 263 80 1/8 
North In; gok 1 320 98 <1/8 
Kugrua 1 193 59 1.9 
Ku,yanak 1 280 85 1/1.9 
South Meade 1 206 63 1/1.4 
Peard 1 200 61 1/1.2 
South Simpson 1 186 57 1/1.2 
East Teshekpuk 1 293 89 1/8 
Topagoruk 1 170 S2 1/1.8 
Tuna11k 1 272 83 1/8 
Walakpa 1 274 84 1/1.4 
Walakpa 2 268 82 1/1.5 

Sinclair Colville 1 m n.d.* 
Arco Itkillik River 1 n.d. 

".d., not detennined 

Unit J-3al, the base of the 'Upper Kingak,' directly overlies 
the .ld-Jurassic unconfomity. In the northwestern "PRA, the 
unit contains the ·Sillpson sandstone.· In the north, J-3aI 
1s truncated by the basal ·Pebble Shale- unconfo,..1ty, just 
south of South Barrow 13 and Simpson 1, and just north of 
Atigaru Point 1. J-lil thickens to the south-southwest from 
South Simpson 1; the thickest section of J-3a1 Is at East 
Teshekpuk 1. The unit thins toward the south. In the 
eastern part of the Reserve. J .. 3al consists of shales and 
sl1tstones. 

The unit thickens to a maximum of 274 ft (84 m) at Walakpa 1 
;n the western half of the "PRA. South of Tuna11k 1, 
lithology of the unit Is uncertain because of a lack of data. 
The ·Slmpson sandstone' Is a barllke sand ~ best developed 
at Kugrua 1. The source of the ·Simpson sandstone- was most 
likely northwest of Kugrua 1; the sands probably were 
transported eastward and east-northeastward by longshore 
currents. The sand-shale ratio is 1 to 1.2 at Peard 1 and 
South Simpson 1, but the sandstone is increaSingly silty 
toward the south and east. 
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FIGURE 58 

ISOPACH AND LITHOFACIES MAP I J-3b 

Well Sand~-Shal e 
Ratio 

West Fish Creek 1 440 134 1/1.1 
South Harrison Bay 1 141 43 1/9 
Ikpikpuk 1 850 259 1/1.2 
Inigok 1 580 177 (1/8 
North Inigok 1 557 170 1/2.6 
Kugrua 1 435 133 1/1.3 
South Meade 1 459 140 (1/8 
Peard 1 400 122 (1/8 

Sintlalr Colville 1 365 III n.d.* 
Arto Itkillik River 1 685 209 1/8 

*n.d., nOt detenmined. 

Un1t J-3b, the latest Jurassic part of the "Upper Kingak," 
overlies horizon 0850 and underlies the earliest Neot ... ian 
part (unit J-3t) of the ·Upper Kingak." J-3b tointldes 
approxl,.ately with foraminiferal zones F-15 and F-16 
(Anderson. Warren. and Assoolates. 1974-1979). 

J-3b is relatively thin west of the Meade Arth. but thltkens 
to over 800 ft (244 m) In the Ikplkpuk Basin east of the 
Meade Arth. North of Ikplkpuk I. J-3b is truntoted by the 
basal "Pebble Shale" untonfonnlty. Sel ... lt stratigraphY 
indicates that the unit thins toward the south. No wens 
penetrated J-3b south of Inlgok 1. It Is not known whether 
the thinnlnq Is real and. If so. whether it Is toused by 
erosional truncation or nondeposition. 

J-3b contains many thin sandstone layers, particularly near 
the base of the unit. 
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FIGURE 59 

ISOPACH AlII LITHOFACIES MAP, J-3c 

Well Thickness Sand-Shale 
Feet Meters Ratio 

West Fi sh Creek 1 183 56 1/10 
Ikpikpuk 1 185 56 1/3.9 
Inigok 1 1,000 305 1/12 
North Inigok 1 496 151 1/8 
Kugrua 1 697 212 1/9 
Lisburne 1 125(1) 38 n.d.· 
South Meade 1 321 98 (1/8 
OumaHk I 712+ 217+ n.d. 
Peard 1 642 196 1/24 
Seabee 1 2,271+ 692+ n.d. 
Tunalik 1 755 230 <1/8 

Arco Itkillik 115 35 n.d. 
River 1 

*n.d., not determined. 

The J-3c unit includes the earliest Heocomian "Upper Kingak" 
strata below the mid-Heoconian unconfonnity or the basal 
·Pebble Shale"' unconformity. 

J-3c is sh""" to be IIIOre sandy toward the north, near the 
truncation by the basal uPebble Shale- unconfon.itYi however, 
this effect is mainly statistical. The lower part of the 
unit, which contains more sand, occurs below the unconfonn1ty 
to the north where the finer clastic fractions are m1ss1ng. 
The unit is composed mainly of siltstone and shale. 
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Fl6URE 60 

TYPE LOG OF d-3c: AlII Iea-la PARASTRATIGRAPHIC 
UNITs, tuRALlk 1 
Units d-3c and Iea-la are best sh .... at Tunal1k 1 between 
10,900 ft (3,323.) and 13,360 ft (4,072 .). 

Unit J-3c: is difficult to separate fro. the underlying J-3b. 
These units consist .. inly of shale and lack .. ny definitive 
log .. rkers. In most places, the top ofJ-3b is located near 
a log "shoulder" caused by a rightward shHt of the ga_-ray 
curve; a leftward shift of either the resistivity, sonic, or 
density curve; or both. 

The top of J-3c is picked at the besal "Pebble Shale" 
unconformity in all wells except Tunal1k I. At Tunal1k 1, 
the top of J-3c is under a Neocomian sand at 12,605 ft (3,842 
.). The log shifts are leftward deflections in the _-ray 
and spontaneous potential curves and rightward deflections in 
the resistivity and sonic curves. The behavior of log curves 
at the besal "Pebble Shale" unconformity varies according to 
the presence or absence of the "Pebble Shale" sandstone above 
the unconformity. 

The boundary between J-3b and J-3c Is picked near the 
boundary between AlIA formnHeral zones F-15 to F-16 and 
F-13 to F-14 (Anderson, ""rren, and AsSOCiates, 1974-1979), 
and between dinoflagellate zonules P-II2O and P-II19. The J-3b 
unit is entirely Late Jurassic, whereas J-3c: Is Late Jurassic 
to Early Neoco.lan. 

The boundary between J-3c and overlying parastratigraphlc 
units Is picked near the top of AWl. for .. inHeral zone F-13 
to F-14. The Iea-la unit, which was recognized only at 
Tunallk 1, overlies the .Id-Neoco.ian unconformity and Is In 
AlIA for .. lnlferal zone F-12 to F-13 and dinoflagellate zonule 
P-II19. 

At Tunal1k 1, the bottOll of 1ea-1a Is picked at 12,605 ft 
(3,842 .), which Is below the Neoco.lan sands, and the top Is 
picked at the boundary between the Neocomlan sands and the 
"Pebble Shale" at 10,900 ft (3,322 .). The sands are 570 ft 
(174 .) thick at the top of unit lea-lb. 
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FIGURE 61 

ISOPACH AlII LITHOFACIES ""'. Ka-Ib 

llell S.nd·Shale 
Ratto 

At1garu Point 1 43 13 n.d.* 
South Barrow 3 430 131 (118 
South Barrow 13 3.6 121 114.8 
South Barrow 17 362 110 (lI8 
Cape Hllkett 1 326 •• 112.7 
J. lI. Dalton 1 271 83 (118 
West Dease 1 464 141 (118 
Iln!w Paint 1 184 56 1112 
III. T. Foran 1 204 62 115.2 
Ito Bay 1 381 116 (118 
Ikplkpuk 1 248 76 113.3 
Intgok 1 218 66 (118 
North Inigok 1 264 66 (lI8 
North KIll tkp1k 1 25. 7. n.d. 
ICugru. 1 416 127 115.2 
Kuyanak 1 517 158 115.6 
Lisburne 1 750(') U. 115.1 
South Meade 1 306 .3 (118 
o...al1k 1 280 85 n.d. 
Peard 1 382 116 1/11 
Seabee 1 272 83 1.1 
S111Pson 1 340 104 (118 
East Si~san 1 211 64 (1/8 
East StllPson 2 202 62 (118 
South StJlPSon 1 255 78 112 
East Teshekpuk 1 27' 85 112.' 
Topagoruk 1 33D 101 n.d. 
Tulageak 1 447 136 (118 
Tun'l1k 1 266 81 112.4 
Wal.kpa 1 382 116 (118 
Wallkpa 2 434 132 (118 

S1ncl.ir Colville 1 350 107 1.0 
A~ Itkillik River 1 325 99 1/2.3 

iri.a .• not aiten.jned. 

Unit Ka-lb cotnc1des with the ·Pebble SIIale- unit and is one of the .,st 
.ndespread and eas11y distinguished units 1n the northern NPRA subsurface. 
It 1s l1tholog1c.l1y distinct and hGIogeneous. _11 defined 
easily traced on seismic sections. 

on logs. and 

The ka-lb unit 1s thinnest near the Fish Creek Platfo ... and on the south 
and southeast flank of the Barrow H1gh. On the Fish Creek Platform. the 
unit thins Ind is absent in South Harrison Bay 1 and West Fish Creek 1. 
There. tM -basal Torok- 11es dtrectly on the J-l (-Upper Kingak-) unit. 
The Ka-lb unit -.y be absent f~ the Fish Creek Platfom area because of 
either nondepoSition or subaqueous erostolh 

The Ka-lb unit is .ore difficult to identify south of 10· N. The 
distinctive -GanIII Ray Shale- zone that ts the log -Signature- of this 
unit is not as well ... rked in Seabee 1 and Lisburne 1. The unit also 
loses its seisaic character to the south. where it is likely that the 
°Pebble Shal.- unit margas with the Okpikruak Formation. 

In the north. the Ka-lb unit is COIIPOsed 1ta1nly of dark. organic shales. 
A series of northeast-trending sand bodies. 1nfo"..11, na_d the -Pebble 
Shaleo sandstone. are present under the Arctic coast in the Prudhoe Bay 
area. SIIith Bay-Hlrr1son Bay area. and southwestern flank of the Meade 
Arch. The "Pebble Shale- also contains a significant amount of sandstone 
t~rd the south. particularly 1n the Umiat area. 
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FIGURE 62 

--.-----------.-------------------
Well Thickness Average Porosity 

Feet Meters (Percent) 

-----------------,--------
South Barrow 13 
Cape Halkett I 
W. T. Foran I 
Ikpikpuk I 
Kugrua I 
Kuyanak I 
Peard 1 
East Teshekpuk I 
Tunalik I 
Wa1akpa I 
Walakpa 2 

-----------

12 
33 
33 
3B 
12 
67 
32 
14 
26 
17 
32 

4 
10 
10 
12 

4 
21 
10 
4 
8 
5 

10 

20 
20 
17 
11 
Ig 
16 
22 
13 
17 
18 
19 

The "Pebble Shale- sandstone reservoir includes several 
discontinuous sand bodies present in the basal part of Ka-lb 
in the northern NPRA. Biostratigraphic studies suggest a 
Berr1asian to Valanginian age for these sands (Anderson. 
Warren, and Associates, 1974-1979). 

At Walakpa 2, commercial quantities of gas are present in the 
32-ft (IO-m) thick 'Walakpa gas sandstone,' with 19 percent 
average porosity. Prev1ously, the IINa1akp. gas sandstone
was considered to be part of unit J-3, but based on 
paleontological information frOll Walakpa 2, it is now 
considered to be part of Ka-Ib. The sand bodY observed in 
the Barrow area wells is probably separate frill the ·Wal.kpa 
gas sandstone.· 

In the western NPRA~ minor 011 and gas shows were observed at 
Kugrua I, Peard I, and Tun.lik I. In the northeastern NPRA, 
both reservoir thickness and average poros1ty increase 
northeasterly frill Ikpikpuk I (38 ft (II m) thick, II percent 
average porosity) to cape Halkett I (33 ft (10 m) thick, 20 
percent average porosity). At W. T. Foran 1. lIinor amounts 
of gas were present within the NPebble Shale- sandstone. 
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fIGURE 63 

This ccnputer-plotted l .. ge of horizon 0700 as viewed fr .. 
the east was generated frOll about 6,000 records In an "PRA 
geopl1yslcal data base. The Illustration 15 a generallzed 
configuration of the top of unit Ka-lb ("Pebble Shale") as 
represented by horizon 0700. 
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Lines B28-18 and B28-11 extend northeasterly offshore frCD 
the Teshekpuk Quadrangle into the Beaufort sea. These lines 
cross the Barrow Arch. an east-southeast trending basement 
feature. The Barrow Arch is nostly just offshore of the NPRA 
in the Beaufort sea, and is defined by the change of the 
regional dip of sediments in the northern NPRA frOll south to 
north-northeast. Potential traps in this area are 
stratigraphic, as lIuch of the pre-Cretaceous section 
terminates because of truncation by the basal 'Pebble Shale" 
unconformity (horizon 0120) or onlap onto the Arch. 
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FIGURE 65 

FORAMINIFERA CORRELATION CHART 
Of KEY RPM II£Lls 

In figure 65, -F- designates foraminiferal zonules and ·Z· 
denotes Ma.etls carboniferous zones. The 1ndeter.1nate 
Intervals. which are barren of fossils. are bracketed by 
intervals where fossils were found. 

Lisburne 1 was drilled In an area of cOllPlex thrust faults. 
The foraminiferal zones listed for Lisburne 1 are from plate 
1 only. (See figure 69 for definition of plates 2-5.) 
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FIGURE 66 

TYPE LOG OF 1Ca-2/l!a-3 PARASTRATIGRAPHIC 
URllS, lUNAllk IARO IkPlkPUt I 

1Ca-2 and Ka-3 are parutratlgrapMc units that are .ntlrely 
In the Torok-Nanushuk lithostratigraphic sequ.nce. Th. 
boundary between the older underlying 1Ca-2 and the younger 
overlying 1Ca-3 cuts through l1thofacles. Tunallk 1 and 
Ikplkpuk 1 are typical wells showing the boundary In the 
Nanushuk nonoarlne rocks and Torok fondotbal, resp.ctlvely. 

Thes. units are defined almost entirely on seiSMic character. 
1Ca-2 corresponds to an early stage of the Torok-Nanushuk 
sequence, Including rocks deposited In basin, slope, IIIrlne 
shelf, and continental .nvlro_nts. In c ..... r.ss.d sel .. lc 
sections, ka-Z contains IDDre tower angle. less well defined 
cllnofo .... beds than the overlying 1Ca-3 unit. Th15 lIllY 
Indicate a IIOre rapid and unUo .. deposition rate for the 
1Ca-2 unit. 

1Ca-3 corresponds to the ...... Inder of the tlllll!-transgressive 
Torok-NanUShuk sequence. The Torok ellnofona beds, as s •• n 
on seismic sections, are relatively steeper and more variable 
than those In the underlying 1Ca-2 unit, which lIlY Indicate a 
nore sporadic depositional history of the 1Ca-3 unit. 

Few consistent and obvious log charact.rs are used to define 
the boundary between Ka-2 and 1Ca-3. At Tunallk I, the 
1Ca-2/Ka-3 boundary 15 In the Nanushuk no .... rlna; at SOUth 
Head. I, the boundary Is In the Nanushuk IIIrlne; at Topagoruk 
I, It 15 In the Torok undath ... ; and at Ikplkpuk I, It Is In 
the Torok fondoth.... In all cases, the log boundary was 
picked where log curves Indicate a change upward frOll shale 
to a IIOre clastic rock. AlIA fora"lnlferal zones F-9, F-I0, 
and F-ll occur In both the 1Ca-2 and 1Ca-3 units. These 
facies-controlled zones are of l1ttle value for tille
stratigraphic corr.latlons. 
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FIGURE 67 

ISOPACH MAP, Kb 

Well Thickness 
Feet Aeters 

Atigaru Point 1 2,490 759 
Cape Halkett 1 2,075 632 
J. W. Dalton 1 1,630 497 
Drew Point 1 1,350 412 
West Fish Creek 1 2,518 767 
W. T. Foran 1 1,900 579 
South Harrison 8ay 1 2,870 875 
Inigok 1 2.248 685 
North Ini gok 1 2,108 643 
North Kalikpik 1 2,294 699 
East Simpson 1 380 116 
East Simpson 2 360 110 
East Teshekpuk 1 1,814 553 

Sinclair Colville 1 2,635 803 
Area Itkillik River 1 3,905 1,191 

The Kb unit represents nearly all the late Cretaceous rocks 
in the NPRA. The base of Kb is marked by the mid-Cenomanian 
unconformity, which separates it from the underlying Ka-3 
unit. The top of the Kb unit nearly coincides with the top 
of foraminiferal zone F.5 (Anderson, Warren, and Associates, 
1974-1979). 

Geographically, Kb is restricted to the northeastern part of 
the NPRA. The unit is thickest along the Sarrow Arch from J. 
W. Dalton 1 in the northwest to Area Itkillik River 1 in the 
southeast. outside of the Reserve. The unit thins by 
truncation southeast of the Barrow High. At West Fish Creek 
1, North Kalikpik 1, East Simpson 1, East Simpson 2, and East 
Teshekpuk 1, Kb is directly below Quaternary surface 
deposits. Kb is completely truncated at the surface just 
east of South Simpson 1, Ikpikpuk 1, and Koluktak 1. 
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FIGURE 68 

In figure 68. "P-M" designates marine dinoflagellate-cyst 
zonules. ·P-T- designates non.arine spore-pollen zonules, and 
-N.Z.· denotes that no zone or zonule is recognized for a 
given geologic time span. No dinoflagellate-cyst zonules are 
recognized for nomarine rocks in the upper chart. because 
dinoflagellates and cysts are marine organisos. Conversely. 
no spore-pollen zonules are recognized for IArina rocks in 
the lower chart because spores and pollen are used to 
subdivide nonmarine rocks. The indetel'lllinate intervals are 
rocks barren of fossils and are bracketed by inte .. als where 
fossils were found. 

Lisburne 1 was drilled in an area of c_lex thrust faults. 
The palynologic zonules listed in .the chart are for plate 1 
only. (See figure 69 for definition of plates 2-5). 

For Drew Point 1. two depths are given for the P-M17 zonule 
on the dinoflagellate-cyst chart. The upper number Indicates 
a questionable P-M17 zonule toP. and the lower number Is a 
definite P-M17 zonule top • 
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FIGURE 69 

The "Simpson sandstone" In NPRA well s was InfOMially 
designated the "Sillpson" by Bird (1979). The "Barrow 
sandstone- is one of several fnforwal nallle5 used for many 
year. to de.cribe the production gas horizons in the South 
Barrow fields; the tern collecthely refers to the "Upper 
Barraw gills sand- and -Lower Barrow gas sand.· The depths 
ghen In this chart for the "Barrow sandstone" refer to 
regional .. rker-deflned units, not to production tops. 

At Tunallk I, the "Transition Zone" includes a 745-ft (229-m) 
basalt that should be subtracted frill! the llahoo-to-Joe Creek 
thickness. The top of the lIahoo Limestone at Tunal1k 1 Is 
the top of the .... sive limestone. The overlying Interbedded 
carbonates and shales are referred to here as the -Transition 
Zone.-

The tops .hown for the Lisburne clastics correlate lithologi
cally with the Endicott Group, but are the lateral time
equivalents of the Alapah Limestone or the lIahoo Llme.tone. 

The tops given In the chart for Lisburne 1 are for plate 1 
only. The tops for the remaining plates at Lisburne 1 are as 
follows: 

Stratlgraph1c 
unit or IIlrhr Plate 2 Plate 3 Plate 4 Plate 5 

Top of plate 8.599 ft 10.898 ft 13.370 ft 15.318 ft 
(2.620 .) (3.322 .) (4.075 0) (4.669 .) 

·Pebble Shale- 8.599 ft 10,898 ft 
unit(?) (2.620 m, (3.322 .) 

Shublik(?) 9.017 ft 11,016 ft 13.370 ft 
(2.748 0) (3.358 .) (4.075 .) 

lkiakpauralt(1) 9.440 ft 11.340 ft 13.540 ft 15,318 ft 
(2.878 .) (3.456 .) (4.127 .) (4.669 .) 

Alapah Limestone 9.670 ft 11.549 ft 13.735 ft 15.405 ft 
(?) (2.947 .) (3,520 II) (4.186 0) (4.695 0) 

Sinclair Colville 1 and Arco Itkillik Rher 1 are located 
east of the NPRA, but are Included on the chart to tie the 
NPRA correlation units Into Prudhoe Bay. 

011 and gas shows are Indicated by the appropriate s"mol 
shown aboye the unit top. Good shows, characterized by a 
good gas kick of heavy gases accaopanled by a drilling break. 
a cut in mud weight, and significant fluorescence, are 
indicated by a "G" beside the show sJ'llbol. 
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TOTAL DEPTH 11535 11200 2890 2534 2382 9900 9367 4170 7946 11427 8864 11290 2731 15481 20102 10170 7395 6952 5882 12588 6690 170009945 11872 10225 15611 7002 7739 7505 8795 10654 10503 4015 20335 3666 4360 9930 15310 
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fiGURE 70 

POTENTIAL RESERVOIR AND AVERAGE POROSITY 
MAP OF IviSHAk FORMATIoN 

Well 

Atigaru Point 1 400 122 
Cape Halkett 1 268 82 
J. W. Dalton 1 180 55 
Urew Point 1 175 53 
West fish Creek 1 128 39 
W. T. foran 1 326 99 
South Harrison Bay 1 392 120 
Ikpikpuk 1 198 60 
Inigok 1 317 97 
South Meade 1 81 25 
Peard 1 117 36 
East 5i..,son 1 114 46 
South Simpson 1 134 41 
East Teshekpuk 1 114 35 

Average Porosity 
(Percent) 

10 
12 
13 
12 

9 
15 
7 
9 

12 
13 
7 

10 
10 
8 

The sandstone Hthofac1es within the TR-2 parastratigraphic 
unit, commonly referred to as the "Ivishak sandstone. I. 1s the 
highly productive interval in the Prudhoe Bay field. 

A tMck sand trend just south of the Barrow High and the 
Barnow Arch funs approximately east-west. To the.south, the 
sand lithofac1es or ulvishak sandstone- gradually thins out. 

The '"Ivishak sandstone" 15 composed of interbedded 
conglomerate, sandstone, and siltstone. Light-gray to white, 
very fine- to fine-grained sands with conglomeratiC beds 
constitute the reservoir. 

Unly sands with porosities greater than 7 percent have been 
mapped. as potential reservoirs within the Ivishak Fonaation. 
The porosity of the sands decreases southward due to 
secondary cementation. Along the northern lillits. better 
quality reservoir sands are developed. 
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FIGURE 71 

POTENTIAL RESERVOIR AND AVERAGE POROSITY 
MAP OF SAG RIVER SANDSTONE 

Well Thickness 
Feet Meters 

Atigaru Point 1 90 27 
Cape Halkett 1 30 9 
West Dease 1 83 25 
Drew Point 1 85 26 
West Fish Creek 1 36 11 
South Harrison Bay 1 53 16 
Ikpikpuk 1 31 9 
Kugrua 1 107 33 
Kuyanak 1 107 33 
South Meade 1 66 20 
Peard 1 135 41 
Simpson 1 105 32 
East Simpson 1 141 43 
East Simpson 2 154 47 
South Simpson 1 143 44 
East Teshekpuk 1 87 27 
Topagoruk 1 89 27 
Tulageak 1 75 23 
Walakpa 1 61 19 
Walakpa 2 80 24 

Sinclair Colville 1 43 13 

Average Porosity 
(Percent) 

--------

16 
15 
18 
15 
12 
15 
7.3 
9.6 

16 
14 
8.5 

18 
22 
18 
17 
10 
14 
18 
18 
16 

19 

The Sag River Sandstone is the sandstone lithofacies of the 
TR-3b parastratigraphic unit. The rocks are Late Triassic to 
Early Jurassic and are restricted to the northern half of the 
Reserve. 

The sag River Sandstone is a sheetlike sand body that 
probably consists of a series of overlapp1ng bars. The 
lithology is typically light-greenish-gray glauconitic 
calcareous sandstone. The Sag River Sandstone becomes 
increas1ngly sllty toward the south and west. At Inigok 1 
and Tuna11k 1~ laterally equivalent siltstone and shales are 
present. The Sag River Sandstone also grades into equivalent 
calcareous and glauconitic siltstones, shales, and silty 
sandstones on the Barrow High. 

Poros1ty within the unit is very good in wells drilled on the 
Reserve. The lowest porosity, 7.3 percent, was at Ikpi Icpuk 
1; the highest porosity, 22 percent, was in East Simpson 1. 
Porosities above 16 percent were recorded in all wells in the 
northwestern NPRA. A second area of good porosity 
development is over the Fish Creek Platform northward to 
where the unit 1s truncated by the basal IIPebb1e Sha1e ll 

unconformity. There were several minor oil shows in the Sag 
River sandstone at East Simpson 1 and East Simpson 2. 



71"N _ + + 

CHUKCH I SEA 

70 ' _ 

, •• c • .., 1:<~" 

l 

J , .... _ I .. r.J ! ... J 
I I 

I- ... l 
, 

I, 

'," • " , r 

' . . ". ····1 l 

.... -
,~ . 

+ + + 

BARROW HIGH ONLAPS 

BOTTOM OF SAG RIVER TRUNCATED BY I!4SAL 
"PEBBLE SHALE" UNCONFORMITY 

... \ 

I 

\ 

+ 

, ... ... -

+ 

...... 
t ... • ~ 

' , ., 
.-------!-.. "r ' . '. -

\ 
I 

\ \ \ , 
\ '" .... , .. + 

COlU,," ---

0 00 .. " .. ., , 
0 

"'lOII( lr: lI~ 
00 " . , I 

. 'l[ S 

EXPLANATION 

TECH. INC .... " •• TETRA " IJOT o,w." ,O" co ....... r-BJ ..... ".l II(POIITJ ~ ~::~. 1l""".Y Of _ 1974- ,,, , Fl ....... 

I'(l9IOt.(1,IM El!P\.~nON ESERVOIR 8 AVERAGE 
POTENTiAL R

SITY 
MAP OF 

PORO SANDSTONE 
SAG RIVER ALASKA 



FIGURE 72 

ThiS figure shows representative sections of thi! Sag River 
Sandstone at South Meade I, Walakpa I, and West Dease 1. In 
this report, the top of the Sag River Sandstone Is chosen at 
a prominent gamma-r41 and resistivity deflection that can be 
recognized regionally. These sections show that the log 
character of the Sag River Sandstone Is fairly consistent In 
the ylcinity of the Meade Arch, while the oYerlylng rocks are 
variable. The -Barrow sandstone- and Sag River Sandstone are 
separated by a shale and siltstone unit. 
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FIGURE 73 

Well !bt'!!;IlISI Average Porosity· 
Feet Meters (Percent) 

South Barrow 2 24 7 23 
South Barrow 3 n.d. n.d. 
South Barrow 4 28 9 21 
South Barrow 5 n.d. n.d. 
South Barl"OW 6 Z5 8 n.d. 
South Barrow 7 n.d. n.d. 
South Barrow 8 24 7 n.d. 
South Barrow 9 26 8 17.0 
South Barrow 10 n.d. n.d. 
South Barrow 11 36 11 20.0 
South Barrow 12 34 10 ZO.8 
South BarrOM 13 54 17 17.8 
South Barrow 14 44 13 23.12 
Sooth Barrow 11 72 13 23.25 
South Barrow 18 50 15 21.5 
South Barrow 19 58 18 21.83 
South Barra. ZO 57 17 21.11 
West- Dease 1 29 9 16.95 
Iko Bay 1 59 18 17.82 
Kuyanak 1 34 10 U.8 
S1111Pson 1 5 2 n.d. 
East S111Pson 1 34 10 15.5 
East Stl!lpson 2 15 5 12.06 
Tulageak 1 57 17 17;4 
INlek.,. 1 71 23 19.65 
Walakpa 2 62 19 16.30 

.i.luM5 cGibfne thi upper arid lower ABarrow 
sandstone" units. 

The "Barrow sandstone" is an argillaceous sandstone in the lower part of 
the Kingak Formation in the northern half of the NPRA. 11115 rock unit. 
consisting of "Lower Barrow gl5 sand" and ·Upper Barrow gas sand." is thf 
gas-producing zone in the South Barrow and East Barrow gas fields. Thf 
·Barrow s.ndstone" is a series of isolated sandstone bodies that art 
barl1ke in map view (see "Jurassic Study"). The "Barrow sandstone" is ~ 
southeast-southwest transgressive .. rine fachs deposited in earl,) 
Jurass1c time disconfonubly over the Sag River to the east of S1111Pson 1; 
are relat1vely lower than west and northwest of S1.pson 1. lower poros1t~ 
and lesser thickness are attributed to lower wave energy. slowel 
sedi_nUtton rate. and lower rate of subsidence. The highest poros1t~ 
and thickness occur within the South Barrow gas field where averllgt 
porosities range as high as 23 percent and sands are as thick IS 75 ft (2: 
_) It South Barrow 17. The thicker Slnds and higher porosities in thi! 
area indicate greater wave energy. rate of sedilll!ntatlon. and rate o· 
subsidence. Potential reservoir and average porosity are unknown in thl 
"Dt sturbed Zone." an area between the South Barrow and East Barrow ga! 
fields. 
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FIGURE 74 

TYPE LOG Of 'BARROW SAIIOSTONE.· 
sOUTH BARRON 13 

This figure Is a representative section showing the '8arrow 
sandstone' at SOuth Barrow 13. Regional variation In the 
·Barrow sandstone" can be seen ir figure 73. 

The "Barrow sandstone- 15 the best known sandstone in the 
-Lower Kingak.- This rock unit, consisting of -Lower Barrow 
gas sand- and ·Upper Barrow gas sand, H 15 the gas"'producing 
zone in the South Barrow gas field. The "Barrow sandstone" 
Is argillaceous In the Barrow area; a thin silty sandstone 
occurs at the same horizon at SOuth Meade 1. 
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FIGURE 75 

POTENTIAL RESERVOIR AND AVERAGE POROSITY 
MAp OF ·SIMPSON sANDSTONE' 

Well Top of ·Sionpson Thickness 
sandstone" Feet: Meters 

(Feet) 

Kugrua 1 8,705 127 39 
Kuyonok 1 5,376 60 18 
South Meade 1 7,850 90 27 
Peard 1 7,820 80 24 
South Simpson 1 6,530 77 23 
Topagoruk 1 7,748 65 20 

Average Porosity 
(Percent) 

13.4 
17 
11 
18 
11.4 
(1) 

The IIS1111Pson sandstone,lI a sandstone unit within the J-3aI 
parastrat t graphi c unit, trends northeast; the thi ckest 
section penetrated was at Kugrua 1. 

Thickness of the sandstone ranges from 60 to 127 ft (18 to 
39 m) and average porosities range from 11 to 18 percent. 
Porosities increase to the northwest, which is the probable 
source direction. The configuration of the sand body 
suggests deposition as a marine bar. Well data indicate the 
sand bodY shales out to the south and southeast and is 
truncated to the northeast by the basal ·Pebble Shale" 
unconfonmity. Walakpa 1 and Walakpa 2 well data indicate the 
un1t shales out to the north. Thinning to the northwest is 
indicated at Peard 1 • 

'The "Simpson sandstone II grades vertically from a silty, 
shaly sand to moderately sorted, clean sandstone. The lower 
port of the sand is Ii ght-gray to gray, very fi ne- to 
ftne-grained, glauconitic, with calcareous cement. The upper 
part of the sand contains clear. frosted quartz with some 
rock fragments. The quartz grains vary frOil subround to 
subangular, and are very fine- to fine-grained. The upper 
part is generally noncalcareous and contains much less 
glauconite than the lower part. The abundance of glauconite 
increases rapidly to the southeast. 

Kugrua 1 had dead oil shows in the ·Simpson sandstone." Very 
good gas shows were recorded at South Simpson 1. and a 
drillstem test of the interval recorded flow rates of 75 
MCFD. Lost circulation zones were encountered in Kugrua 1 
and South Meade 1. 
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FIGURE 76 

• 

The ·S1mpson sandstone- was one of the targets at Kugrua I. 
South Meade 1, Peard 1, Walakpa 1, and Kuyanak 1. . It is a 
bar-like sandstone body restricted to the Meade Arch
Wainwright Arch area in the northwestern NPRA. The ·Slmpson" 
trends east-northeast, and Is about 100 ml (161 kg) long. 30 
.i (48 km) wide, and 200 ft (61 m) thick. 

Two representathe sect10ns of the ·Simpson sandstone N are 
shown in this figure. The sandstone at Kugrua 1 Is nearly a 
unlfo". sandstone with few shale breaks. At South Meade 1, 
the unit breaks Into a relatively thin lower sandstone unit 
and a thicker upper sandstone unit. Regionally, the upper 
unit Is more extensive than the lower unit. 
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FIGURE 77. 

TYPE LOG Of "PEARD SA/IOSTONE." 
'£ARb 1 
This figure shows the thickest and most typical section of 
the "Peard sandstone" at Peard 1. 

This thin (less than 100 ft, or 30 m) sandstone is present at 
both Peard 1 and Kugrua 1. The "Peard sandstone" .oy thicken 
toward the "Pebble Shale" truncation northward, below the 
Chukchi Sea. 
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FIGURE 78 

The 'Walakpa gas sandstone,· Is present at Walakpa 1 and 
Walakpa Z where It produces gas, and also at Kuyanak 1 where 
It was water-wet. This log segoent Is fram Walakpa Z, which 
Is typical Of this gas-producing unit. 

The -Walakpa gas sandstone' probably can be correlated to the 
·Pebble Shale- sandstone for two reBsons. First. new section 
Is added below, rather than above, the sandstone at Walakpa 
Z, which Is a down-dip, step-out well. Second, biostrati
graphic analysis Indicates a Neocamlan age, rather than an 
Oxfordian age, for rocks Immediately on top of the sandstone. 
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FIGURE 79 

The ·lCealok .n .... ly· Isopach IIlP resemles • IIOp view of 
present sand Islands off the Texas Gulf Coast, with 
relatively straight basln.ard (seaward) ·str.nd lines· f.clng 
tow.rd the southw.rd .nd northw.rd (lagoonward) projecting 
lobes. An ·Island· Is shown In the vicinity of West Fish 
Creek 1. 
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FIGURE 80 

LINE 17-74-6-186, SHOTPOINTS 68-148 

The Fish Creek Platfona situated In the northeastern p.rt of 
the NPRA Is a large positive area trending southeasterly. 
Line 17-74, which extends northeasterly, shows this feature. 

Horizon 0850 exhibits an east-west dip reyersal off the 
southwest flank of the platfom. I_lately oyerlylng the 
southern portion of this reversal is a seismic event called 
the "Kealok .n08l1y.' Seismic evidence for this Is Indicated 
by the deyelopment of a strong reflector l .... d1ately above 
horizon 0850 (shotpoints 113 to 149). This feature Is 
composed of four lobes. total 1 ng about 170 sq 1111. North 
Inlgok 1, drilled to test this .n .... ly. found. sntstone 
that produced • gas show. 
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FIGURE 81 

LINE B20-78'&-1182, SHOTPOINTS 6-110, 
SCALED FINAL sTACk 

Line 820-78 Is a northeasterly line on the Simpson Peninsula 
In the East Barrow and Teshekpuk l)Jadrangles. The SllIpson 
canyon I s the mst prc.l nent feature on this 11 ne. This 
sulDarine canyon was fanned by erosion of the Nanushuk 
sediments with subsequent depoSition of the younger Colville 
Group. 

The Barrow Arch also Is evident on this line. The relatively 
unlforll regional southern dip that characterizes IIOSt 
horl zons in the northern NPM changes at the Barrow Arch to 
north-northeast regional dip. The Arch Is an east-southeast 
trending structural feature lying mstly just offshore of the 
northeastern boundary of the Reserve. The northern ll.its of 
... ch of the pre-Cretaceous section are the result of either 
truncation by the basal "Pebble Shale" unconfonolty (horizon 
0720) or onlap onto the Barrow Arch. Both are Illustrated on 
this line. 
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FIGURE 82 

Seismic horizon 1100 approxillltes the top of the Paleozoic 
sediments in the NPRA. Line 663-79 in the northem part of 
the Meade and Nainwrlght Quadrangles is a good exallljlle of a 
potential stratigraphic trap at this level. This line, 
oriented east-west, extending fr .. TI4N-R2SW to TI4N-R2SW, Is 
just north of the Meade Basin and between the Wainwright and 
""ade Arches. A prominent unconfo.-ity is present at about 
2.1 seconds (two-w., time), and Paleozoic sediments are 
truncated between shotpoints 20 and 71. 
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FIGURE 83 

LINE 47-75-G-II8§a.SHOTPOIKTS 
1050375, FINAl ST~K 

Line 47-75 is a long north-south llne through the central 
NPRA. It crosses the Ou.allk High In the south and the Meade 
Arch In the north. The Oumallk structure 15 a b ...... nt 
feature showing .. ~ faults In the deeper levels. No sel .. ic 
horizons exhibit onlap onto this feature, but thinning over 
the high is seen, especially in the deeper intervals 
(horizons 1000 to 1500). Northward along this line from the 
Oumallk High, a s,ull basin Interrupts the continued 
northward shallowing and thinning of the sectlon along the 
Meade Arch. As the 11 ne approaches the aarrow Area, the 
continued shallowing of horizon 1500 results in onlap 
terminations of shallower horizons • 





FIGURE 84 

LINE 612-79-&-1182, SHOTPOINTS 1-113, 
SCALED FINAL sTACk 
The Jurassic Kingak Shale contains several interbedded 
sandstone units. Of these. the ·Simpson sandstone- seems to 
be the thickest and most widespread. The regional south dip 
of this unit tenninates to the north where it Is truncatedby 
the basal 'Pebble Shale' unconfoMllty near the Barrow High. 
Une 612-79, extending north-south in the center portion 'of 
the Meade River Quadrangle, shows a character change in the 
·Slmpson sandstone· level near shotpolnt 25. This Is 
Interpreted to be a facies change to the north from sandstone 
to shale or siltstone. 






