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The Nanaimo group sedimentary rocks were deposited roughly 
65-90 Ma into a basin onlapping the Wrangellia terrane (Fig.1). 
The accessibility to these rocks on Vancouver Island, BC provides 
the opportunity to examine a wide range of environments, 
including deep marine, that are otherwise not accessible in other 
regions. Previous studies have focused on analyzing the Nanaimo 
Group using lithostratigraphic correlations. However, this 
approach does not capture the complexities of depositional 
environments for it focuses on vertical successions, excluding 
lateral continuity of strata and variability of processes within the 
sedimentary system. Architectural Element Analysis  (AEA) is a 
method that breaks down sedimentary packages into key elements 
that are genetically related to a depositional environment. This 
method overcomes the limitations of stratigraphic analyses 
because it considers changes in processes and deposits over space 
and time.  
The aim of this research is to reconstruct the depositional 
environment of the Nanaimo Group using an AEA approach. The 
ultimate goals are to 1) complement previous research on the 
topic, 2) show the value of analyzing sedimentary basins in a 4-D 
manner, and 3) provide a framework for examining analogous 
sedimentary systems worldwide–promoting hydrocarbon and 
groundwater exploration.     
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 Architectural elements:  
 
1)  Planar sandstone layers repeatedly deposited by turbidity currents that spread 

laterally into the basin forming a submarine fan. 
 
2)  Debris flow conduits from the canyon cutting into the turbidite sand beds. 
 
3)  Minor sand channels held within the conglomerate channels deposited as tails 

from subsequent debris flows of migrating fan channels. 

Architectural elements: 
 
1)  Planar beds of mudstone from suspension settling and thin sandstone beds from 

turbidite pulses reaching outer fan areas. 
 
2)  Interbedded sandstone channels eroding into mudstone beds formed by periodic high 

density turbidity currents. 

The Nanaimo Group is comprised of 11 
formations (Fms.) consisting of mudstone, 
sandstone, conglomerate, limestone and coal 
totaling ~4 km in stratigraphic thickness1. 
Previous studies have led to controversy about 
the appropriate depositional environments for 
each of these Fms. There is an overall 
consensus that most of the older Fms. (Comox 
through to De Courcy) formed in a 
combination of terrestrial and shallow marine 
environment, whereas the younger Fms. 
(Northumberland through to Gabriola) formed 
in a deep marine environment2. However, 
there is no understanding if tectonic uplift, 
climate, basins subsidence (allogenic forcings), 
or natural channel migration and mass 
movement events (autogenic forcings) create 
the sedimentary sequences of the Nanaimo 
Group.  
 

Fig 1. Map illustrating the Nanaimo group outcrops inspected on Vancouver Island and 
Hornby Island4. 

Fig 2. Stratigraphic log of 
the Nanaimo group 1. 

Architectural elements:  
 
1) Sandstone clinoforms indicating progradation of a delta in a shallow-marine environment. 
 
2) Sandstone channels eroding into pelagic mudstone. 
  
3) Debris flow channels formed in a pro-delta environment from deltaic slope failures.  

Architectural elements: 
 

1) Multiple successions of conglomerate channels formed by braided stream deposition. The              
position of the channel shifts through time, hence the succession of channels. 
 
2) Sandy conglomerate clinoforms forming fluvial bars, which over time create bar-sets. 
  
3) Sandstone, mudstone and coal sequences deposited in lagoons bounded by fluvial deposits. 
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Architectural element analysis provides a framework for 
reconstructing the depositional environment of sedimentary systems. 
Changes in architectural elements and sedimentary characteristics 
are created by allogenic and autogenic forcings throughout the 
depositional basin. We proposed that sedimentary packages should 
be correlated based on time rather than solely on lithology.  
 
Further sedimentological and iconological analysis along with 
geophysical surveys will supplement this research by providing 
information about the distribution and depositional chronology of 
the Nanaimo Group rocks.  
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•  Allogenic and autogenic forcings can occur simultaneously, 
and produce similar sedimentary sequences; thus, it is difficult 
to distinguish which forcing generates changes in sedimentary 
characteristics and architectural elements.   

 
•  We propose that instead of correlating sedimentary packages 

based on similar lithologies, sediments should be correlated 
based on timing of deposition.  

•  To separate event-related sediments, sequence stratigraphy 
should be implemented since it is a method that establishes 
timelines across sedimentary packages.  

•  Sequence stratigraphy recognizes the continuity of 
architectural elements across depositional environments 
helping to delineate allogenic events and autogenic events. 

 
 
 

Figure 3. Block diagram illustrating the transition between terrestrial (fluvial), shallow marine (deltaic), and deep marine (submarine fan) environments characteristic of the Nanaimo Group rocks. 

Boundaries highlighted in red contain series of events forming a sequence that  
represents time intervals between major allogenic events across the basin. Within 
sequences, autogenic events occur in a localized manner.  
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