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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)

ÅAlbian-Cenomanian preserved at Gilead syncline

(largely Torok-Nanushuk equivalent, but é)

ÅBase not exposed (detachment, but ~intact?)

ÅGenetic top of unit not defined

ÅRelationship to Seabee Formation unclear

ÅTectonically interleaved with Upper Cretaceous



Why study the Gilead succession?

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

Cretaceous clastics, including thick sandstones 

ÅUnique exposures of deepwater to basin axis 

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

ÅEnigmatic 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

ÅVertical-overturned beds

ÅAlternating 30-50 m cycles

- amalgamated ss

- thin-bedded ss-slts



Gilead Amalgamated Sandstone Facies

ÁHigh-density Sediment Gravity Flows ïHyperpycnites(?)  

stratigraphic up

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



Gilead Amalgamated Sandstone Facies

ÁHigh-density Sediment Gravity Flows ïHyperpycnites(?)  

stratigraphic up

coarse-grained, massive amalgamated ss

highly micaceous ïphyllitic fragments



Gilead Fine-Grained Facies
ÁThin-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 ïSeabee eq.Inoceramus sp.cf. I. altifluminis McLearn ?    

upper lower to middle Albian

New Megafossil

Age Control ïGilead 
(William Elder, consultant)



Gastroplitid ammonite 

middle to late Albian

Submarine Channels ïGilead Syncline
Áamalgamated ss fill, incised into fine grained facies



Local Wave Influence ïSGF deposits

Ámost 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:

Å3-5 km wide, 100 km long (basin axis)

ÅCoarser channel ss & finer overbank 

ÅLateral migration Ą interbedded cycles

ÅPonded 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?

ÁFault or angular unconformity?

Overturned fine-grained, 

ripple- laminated  Gilead facies

Upright bentonitic-sideritic 

mudstone (Seabee, Canning?)


