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occurrences at the northeastern edge of the Yukon Thrust in Canada

in both hanging wall rocks and footwall thrust im bricates, and

one occurrence in footwall Permian Jungle Creek Formation in the
southeastern part of the map area. All of the bitumen localities

in the upper plate of the Yukon Thrust are associated with
significant faults, probably implying that hydrocarbons were
generated in the footwall and migrated vertically along faults
through the overlying Precambrian section to the surface. The only
Precambrian "bitumen” unrelated to significant faulting is graphitic
material at one locality in the Tindir Group dolomite and shale unit
(pCtds) that appears to be thermally very mature and of a different
origin.

The chart entitled Hydrocarbon Source Rock Potential shows that the
Triassic-age lower Glenn Shale is an excellent hydrocarbon source
rock. About 600 feet of this shale is exposed south of the Yukon
River at Michigan Creek in TAN R29E and 29 samples contain total
organic carbon (TOC) from 2-7% (average about 3.5%) with associated
hydrogen index (HI) values between about 400 to 700 (average about
500). At Hard Luck Creek near the southern end of the Nation River
Basin in TSN R31E, the exposed lower Glenn Shale is about 480 feet

to good hydrocarbon source rocks (see Hydrocarbon Source Rock
Potential chart) and are probably responsible for the bitumen
occurrences at the front of the Yukon Thrust in the footwall and
hanging wall rocks. An unconformity of probable Jurassic age eroded
the Triassic-age lower Glenn Shale and underlying Permian Tahkandit
Limestone in the footwall of the Yukon Thrust in Canada. In Canada,
the lower Glenn Shale reappears only at the northeastern corner of

the study area and, using Canadian terminology, is mapped as the
equivalent "Shublik Formation.” The Shublik Formation is also present
east of the study area along the margins of the M onster Syncline.

These relationships indicate that the lower Glenn Shale is missing

from at least the eastern part of the footwall beneath the Yukon Thrust
and that it is unlikely to be the source of bitumen occurrences in the
eastern part of the Yukon Thrust and footwall rocks. Our structural
interpretation of the Yukon Thrust indicates that the Carboniferous,
Devonian, and Ordovician rocks are present in the footwall beneath the
Yukon Thrust and these rocks probably generated the hydrocarbons that
formed the seeps at the front of the Yukon Thrust. Measured thermal
maturity of footwall rocks north of the Tatonduk River near the
Canada-U.S. border range from immature to gas window.




