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Northern Alaska Tectonic Elements

study area



Brookian 

Stratigraphy
(redefined nomenclature of Mull and others, 2003)

Gilead sandstone 
Informal name (Reifenstuhl, 1989; 1991)

• Albian-Cenomanian preserved at Gilead syncline

(largely Torok-Nanushuk equivalent, but …)

• Base not exposed (detachment, but ~intact?)

• Genetic top of unit not defined

• Relationship to Seabee Formation unclear

• Tectonically interleaved with Upper Cretaceous



Why study the Gilead succession?

• > 850-m-thick interval of Lower to middle 

Cretaceous clastics, including thick sandstones 

• Unique exposures of deepwater to basin axis 

facies belt (in subsurface to west, uplifted/eroded to east)

• Enigmatic relationships to underlying and 

overlying units require clarification for basin 

reconstructions
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Ivishak River, Gilead Syncline, Gilead Creek



2007 Gilead Ss Measured Section - Ivishak River

• Vertical-overturned beds

• Alternating 30-50 m cycles

- amalgamated ss

- thin-bedded ss-slts



Gilead Amalgamated Sandstone Facies

 High-density Sediment Gravity Flows – Hyperpycnites(?)  

stratigraphic up

Flood event bed?   3.5 m thick (Tab, woody Tc rippled cap)



Gilead Amalgamated Sandstone Facies

 High-density Sediment Gravity Flows – Hyperpycnites(?)  

stratigraphic up

coarse-grained, massive amalgamated ss

highly micaceous – phyllitic fragments



Gilead Fine-Grained Facies
 Thin-bedded, current-rippled low-density turbidites



Inoceramus dunveganensis McLearn ?    

latest Albian to middle Cenomanian

Paragastroplites? sp. aff. P. lairdense Whiteaves

early late Albian or late middle Albian

Mytiloides mytiloides (Mantell)?

lower Turonian – Seabee eq.Inoceramus sp.cf. I. altifluminis McLearn ?    

upper lower to middle Albian

New Megafossil

Age Control – Gilead 
(William Elder, consultant)



Gastroplitid ammonite 

middle to late Albian

Submarine Channels – Gilead Syncline
 amalgamated ss fill, incised into fine grained facies



Local Wave Influence – SGF deposits

 most apparent in upper part of Gilead (shoaling?)

hummocks? trough cross-beds?

trough cross-beds?trough and swaley cross-beds?



Axial channel belt: Oligocene Puchkirchen Fm

Molasse foreland basin, Austria



Axial channel belt: Oligocene Puchkirchen Fm

Molasse foreland basin, Austria

Low-sinuosity deepwater channel belt:

• 3-5 km wide, 100 km long (basin axis)

• Coarser channel ss & finer overbank 

• Lateral migration  interbedded cycles

• Ponded slope fans south of basin axis



Close association of westerly-sourced axial deepwater deposits and 

southerly-sourced orogen-attached shelf to nonmarine deposits

Axial channel belt: Oligocene Puchkirchen Fm

Molasse foreland basin, Austria



Juxtaposition with Upper Cretaceous?

 Fault or angular unconformity?

Overturned fine-grained, 

ripple- laminated  Gilead facies

Upright bentonitic-sideritic 

mudstone (Seabee, Canning?)



Structural Style – Ivishak River

 “Well-behaved Rocks” – Concentric N-vergent fold

South North



synformal 
anticline

overturned syncline-
anticline pair

S N

Complex Deformation – Ivishak River

 “Bad Rocks” – severe punishment

“Downward Structural Facing”



Deformation Hypothesis – Ivishak River 

Downward-facing folds: 2 stages of deformation



S NThrust fault zone: Gilead Creek Traverse



S N

Upper Gilead/Seabee eq? - Gilead Creek

 Reversal of fold asymmetry (south –vergence)



Is the Gilead succession allochthonous?

 Gilead sandstone is absent from exposures <20 km NE 

on Echooka River (Kingak, Kemik, pebble shale/GRZ, 

Canning)

 Basal contact is covered, but has been mapped as a 

thrust fault at Gilead syncline. Underlying Kingak Fm 

(Miluveach-eq) is more intensely deformed than the Gilead 

sandstone  mechanical detachment of some sort.

 The relationship is younger-on-older, with possible 

omission of section, not repetition (LCU, Kemik, pebble 

shale/GRZ, etc. appear to be absent here).  Could contact 

be a major low-angle normal fault or gravity-glide surface?



Preliminary Re-mapping, Gilead Syncline Area
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Lower Gilead ss – Lupine 1 well correlation?

~ 25 km



Gilead succession may be ~ in-situ:

 Detachment surface at Gilead syncline may be a 

passive roof backthrust, Kingak 

& older units imbricated below

 Gilead sandstone may correlate with alternating 

sandstone-mudstone lower Brookian strata in the Lupine 1 

well 25 km due west

 Genetic link to Bathtub Graywacke, Arctic Creek unit, 

and Juniper Creek unit? (long, narrow, basin-axis 

deepwater depositional system)

 Highly continuous, overpressured sand-rich basin-axis 

 deep gas prospectivity?

South North



Gilead succession may be ~ in-situ:

South North



Results to date

PIR 2008-1F

To be continued:

• Petrography

• Chemostrat

• Biostrat (micro & mega)

• Thermochronology


