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Geochemical Analysis
Whole rock geochemical analysis of fine-grained clastic sediments provides insight into source area composition that compliments 
detrital zircon analysis. Trace element geochemistry documents lateral and vertical variations in sediment supply and source area 
composition that is not evident in detrital zircon analysis. Geochemical analysis has been conducted on the Jackass Mountain Group 
and upper Taylor Creek Group in order to constrain potential source regions and to provide an additional stratigraphic correlation tool. 

Vertical stratigraphic variation in concentration of selected elements from the Jackass Mountain Group and the upper Taylor Creek 
Group. Elements were selected to examine relative contributions from plutonic arc rocks (Ba, Sr, Zr) and ophiolitic components (V, Cr, 
Ni). Note distinct increase in V, Cr, Ni between the Albian Jackass Mountain Group and the Albian-Cenomanian Taylor Creek Group, 
indicating sediment contribution from an uplifted ophiolitic source, as recognized by Scott and Garver (1995). The distinct difference in 
geochemical signature suggests the two units are not direct lateral equivalents. 

Plot of Cr/V versus Y/Ni for the Jackass Mountain Group and 
upper Taylor Creek Group. Mafic/ultramafic rocks have high 
ferromagnesian abundances, which result in a decrease in the 
Y/Ni ratio; ophiolitic sources tend to concentrate Cr over other 
ferromagnesian elements, leading to an increase in Cr/V. The two 
rock units separate into two groups with minor overlap. The upper 
Taylor Creek Group shows the low Y/Ni and elevated Cr/V ratios 
indicative of an ophiolitic source; the Jackass Mountain Group 
has ratios more typical of arc-derived volcanoplutonic sediments 
(McLennan et al., 1992)

Representative samples from the base of the Jackass Mountain 
Group and the Silverquick Formation, which overlies the Taylor 
Creek Group. The REE patterns of the two Jackass Mountain 
Group, upper Taylor Creek Group and the Silverquick 
Conglomerate strongly overlap, with a slight vertical HREE 
depletion. The LREE enrichment, minor Eu anomaly and lack of 
HREE depletion are indicative of a source region characterized 
by uncontaminated volcanic arc rocks. 
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The primary objective of this study is to establish a link between the Methow and Tyaughton Basins by constraining the stratigraphy and basin architecture of the Lower 
Cretaceous Jackass Mountain Group and laterally adjacent units, including the upper Taylor Creek Group.
 
Sedimentologic and Stratigraphic Variation

- A direct vertical or lateral linkage between the JMG and uTCG sections is not possible based on facies analysis due to unknown missing stratigraphic thickness
between the two units.

- Facies variations and limited paleonotologic control suggests the two sections are stacked, with the upper Taylor Creek Group representing the stratigraphic
continuation of the Jackass Mountain Group.

Detrital Zircon Provenance Analysis 
- A distinct break between a unimodal Early Cretaceous to Early Jurassic signature and a bimodal signature with a distinct Late Cretaceous peak occurs in the

upper Jackass Mountain Group and lower portion of the upper Taylor Creek Group (below the Dash Conglomerate).  We suggest this distinct break forms an
important line of correlation between the two sections. 

Geochemical Analysis
- The Jackass Mountain Group appears to be geochemically distinct from the upper Taylor Creek Group and Silverquick Conglomerate, suggesting the units do not

share similar source regions.
       -The strong overlap in REE patterns suggest both sections are dominated by volcanoplutonic detritus derived from an uncontaminated volcanic arc.
       - Minor overlap in Cr/V vs. Y/Ni ratios suggest upper Jackass Mountain Group may have received a component of uplifted ophiolitic crust.

Regional Facies Analysis
- The lower JMG and upper TCG are not in direct physical stratigraphic contact. However, lithofacies analysis and detrital zircon signatures suggest the upper TCG

interfingers with and stratigraphically overlies the JMG.

 Geochemical Analysis 

Jackass Mountain Group:
            - Shows a REE signature that suggests an undifferentiated arc provenance
            - Lacks a strong ultramafic component
            - Petrographic analyses show immature sediment (dominantly volcanic detritus) and lack of chert 

detritus   

Taylor Creek Group/Silverquick Conglomerate:
            - Display a REE signature similar to the JMG that suggests both are dominated by detritus derived 

from an undifferentiated arc provenance
            - Displays a distinct ophiolitic/ultramafic component
            - Petrographic analyses show immature sediment and includes a significant chert component, 
 confirming the observations of Garver (1989, 1992). 
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The lower Cretaceous Jackass Mountain Group of the northern Methow terrane forms a thick 
sequence of clastic sedimentary strata 

This project is designed to constrain the stratigraphic framework and basin 

1.Documentation of lateral and vertical sedimentologic and stratigraphic   
2.Detrital zircon provenance analysis

3.Geochemical analysis 
4.Regional facies reconstruction

exposed at the southern end of the Chilcotin Plateau.  
Regional structural patterns suggest these rocks dip beneath the Plateau, and may represent 
a potentially important hydrocarbon reservoir.

architecture of the 
Jackass Mountain Group and laterally adjacent strata (Figure 1).  These basinal 
characteristics will be constrained by:

variations.

Regional Geologic Setting 
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Middle Shoreface/
Upper Delta Front
- Planar parallel stratified sandstone
- Current-generated cross-strata
- Cross- & planar str. gravel beds
- Matrix- to Clast-supported rounded
     clast conglomerate lenses
- Very minor siltstone component  

Upper Offshore/
Delta Edge Turbidites
- Massive sandstone beds with 
     abundant rip up clasts 
- Interbedded with mudstones and 
     siltstones that display planar 
     parallel & combined flow 
     lamination
- Abundant soft sediment 
     deformation & water escape 
     structures  
 

Lower Shoreface/
Upper Prodelta
- Microhummocky to small scale
     swaley stratified siltstones 
- Interbedded with minor v. thin med.
      grained, ‘dirty’ sandstone beds
- Massive to thinnly laminated mudstone 
- Abundant wood fragments  
- Abundant combined flow structures  

Lower Shoreface/
Upper Prodelta

- Interbedded with minor med. grained 
     sandstones
- Contains sporadic intact ammonite 
     & bivalve fossils

- Intercalated sandy siltstone to silty 
     mudstone containing scour marks

- Abundant 
     bioturbation, 
     low diversity
- Abundant wood 
     fragments
- Current-generated
     structures

  

Wave-Dominated 
Delta Front
- Massive sandstone with abundant 
     large rip up clasts & wood fragments
- Large scale hummocky and swaley 
     stratification
- Planar stratified gravel beds and 
     cross-stratified gravel lenses
- Planar stratified silty mudstone that 
     is often deformed
- Rare bioturbation  

Delta Front
- Lower shale intercalated with thin bedded 
     cross to parallel laminated micaceous 
     chert lithic arenite
- Plant material and small channeled beds 
     locally
- Upper massively bedded, pebble to cobble 
     chert rich conglomerate
- Nests of overlapping lenticular, crudely 
     stratified channels

Prodelta
- Recessive dark grey, bioturbated shale 
- Minor parallel to cross laminated       
     calcareous lithic feldspathic arenite
- Rare ammonites

Delta Plain
- Overall, coarsening upward succession of 
     chert pebble conglomerate and 
     associated sandstone intercalated with 
     siltstone and shale
- Subsets of fining-upward sections
- Erosive bases, channels, and trough 
     cross-stratification in coarse grained 
     intervals
- Parallel laminations to cross laminations in 
     fine grained intervals
- Locally contains hummocky cross-
     stratification
- Plant debris and bioturbation increase 
     upward

Jackass Mountain Group in the Chilko Lake area

Upper Taylor Creek Group at Mt. Tatlow
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Lithostratigraphic Linkages
Cretaceous sedimentation in the 
TCG can be broken into 3 distinct 
subdivisions:
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Geology of the Beece Creek- Niut Mountain area, British 
Columbia (Schiarizza et al., 2002)
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used with permission
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 Leaf imprints in organic-rich shale 
succession within deltaic facies association.

 Hummocky cross stratifaction within 
deltaic facies association.

Bioturbation within ripple cross
 laminated fine grained sandstone 

Thickening and coarsening upward succession,
grading from shale to pebble conglomerate.

Crudely cross-stratified pebble
 conglomerate within deltaic channel.

Clast-supported chert pebble conglomerate
of the delta front lithofacies.

Limestone clasts within the chert pebble 
conglomerate of Lithofacies 1.

Mt. Tatlow Section

Cross-stratified gravel lenses in 
hummocky stratified sandstone in the

wave-dominated delta front.

Swaley stratified fine grained
sandstone in the wave-dominated

delta front.

Massive, thinly bedded, medium grained
 sandstone beds within current rippled 

siltstone in the upper prodelta.  

Rounded pebble, matrix- to clast-supported 
conglomerate lenses in the upper delta front.   

Planar parallel and current ripple 
stratified fine grained sandstone 

within the upper delta front.  

Jackass Mountain Group: Northern Limb of Tsuniah Syncline 

Jackass Mountain Group: Southern Limb of Tsuniah Syncline 

Angular, matrix-supported
 conglomerate bed in the 

delta-edge turbidite facies association.

Soft sediment fold in the delta-
edge turbidite facies association.

Typical succession in the finer grained intervals: basal 
fine to medium grained planar laminated sandstone with 
occasional current ripple lamination that normally grades
into a planar laminated siltstone, occasionally capped by 

a mudstone bed; found the delta-edge turbidite facies 
association.   

Microhummocky lamination in fine 
sandstone to siltstone within the lower prodelta.

Combined flow structures in fine sandstone
 and siltstone in the lower prodeltaic environment. 

Radiolarian age mid- Albian to Cenomanian

Ammonite age upper to mid- Albian

Jackass Mountain Group
@ Chilko Lake

upper Taylor Creek Group
@ Mt. Tatlow

Lithostratigraphic Linkages
Cretaceous sedimentation in the 
JMG can be broken into 3 distinct 
subdivisions that vertically records cyclic 
deltaic progradation, retrogradation, and 
progradation:

Significant successions of Jurassic to Early Cretaceous strata that are believed to be the 
southern surface continuation of the Nechako Basin were deposited on the accreted 
Cadwallader, Bridge River, and Methow terranes.  These geographically separate 
sedimentary successions have been interpreted as an overlap assemblage and are 
traditionally referred to as the Methow and Tyaughton basins.  The deposition of these 
successions establishes a firm link of the disparate underlying terranes by Late 
Cretaceous time. Our objective is to establish an Early Cretaceous link between the 
geographically separate Methow and Tyaughton outcrop regions.  We test the idea that 
they formed as part of one basin by using detailed sedimentologic, geochemical, and 
geochronological analyses of the Lower Cretaceous Jackass Mountain Group (JMG) and 
the Lower-Upper Cretaceous Taylor Creek Group (TCG) that were deposited within the 
Methow and Tyaughton "basins", respectively.

Near Chilko Lake in south-central British Columbia, the JMG and the TCG are exposed 
southwest of the dextral Yalakom Fault. The rocks of the JMG are exposed in a major 
northeast-trending synclinorium and unconformably overlie the middle Jurassic Nemaia 
Formation and mid- to late Jurassic Relay Mountain Group.  The TCG is exposed as a 
south-dipping monocline 10 km southeast of the JMG syncline, across the Konni Lake 
Fault, and also unconformably overlies the Jurassic Relay Mountain Group. 

The JMG in the northern limb of the syncline is interpreted as shoreface to shelf deposits 
while the southern limb consists of a distal assemblage of shelf and turbiditic deposits. 
The TCG is interpreted to represent delta plain to delta front sedimentation.  A direct 
vertical or lateral linkage of lithofacies between the JMG and TCG sections is not 
possible owing to an unknown stratigraphic thickness/distance between the two units. 
Geochemical analyses of the JMG appear to be distinct from the TCG, implying that the 
units do not have similar source regions, however, a strong overlap in REE patterns 
suggest both sections may share a similar provenance throughout their histories.  Detrital 
zircon analyses show a distinct break between a unimodal and a bimodal signature in the 
upper JMG and lower portion of the upper TCG, suggesting this distinct break forms an 
important line of correlation between the two sections. Sedimentologic, geochemical, and 
geochronologic analyses, in addition to ongoing palaeontologic and palynologic analysis 
may establish an Early Cretaceous link within the unified Methow-Tyaughton Basin.

Abstract
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Northern Limb

Southern Limb

Jackass Mountain Group:

            - Characterized by three distinct detrital zircon signatures:
                        1. Unimodal 135-180 peak, with minor Triassic grains.  Most probable source for these grains is to

 the east in Quesnellia.
                        2. Unimodal  100-180 Ma peak that becomes positively skewed upsection. Abundant Late

 Jurassic to Early Cretaceous grains were probably derived from widely exposed plutons to
  the east, south and west.

                        3. Bimodal distribution with an older peak at ~125-160 Ma, and a younger peak at ~98-120 Ma
 Young peak represents rapid unroofing of Late Cretaceous plutons to the west.

Taylor Creek Group/Silverquick Conglomerate

            - Characterized by two distinct detrital zircon signatures:
                        1.  Unimodal 100-180 Ma peak, with minor Triassic grains, similar to the lower 1200 m of Jackass

 Mountain Group.
                        2.  Bimodal distribution with an older peak at ~125-160 Ma, and a younger peak at ~98-120 Ma,

 with a minor component of Triassic grains.  Source area similar to the upper JMG with
additional contributions from Triassic rocks within the uplifted Bridge River terrane.
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Deposition within the Methow-Tyaughton basin was active during the Mesozoic
and is composed of dominantly Jurassic to Cretaceous sedimentary and
volcanic rocks that unconformably overlie arc-related sedimentary, volcanic,
and metamorphic rocks of the Paleozoic to Triassic. During the Jura-
Cretaceous, the Insular Terrane was approaching and docking to the western
edge of the Intermontane Terrane. The Bridge River Ocean lay between the
approaching Insular volcanic island arc and the Intermontane Terrane. The
Insular Terrane had an east- dipping subduction zone on its western boundary
but a passive margin on its east. Deposition occurring along this passive
margin and across the Bridge River Ocean is thought to be deposited in the


