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●

● Mudstones represent the lowest energy part of the 
submarine channel system.

● Mudstones are eroded and suspended easily and are 
erosive to other mudstones. This makes it hard to 
preserve deposits and makes field identification and 
interpretation a challenge.

● Deposits are very extensive as deposition happens much 
further from the sediment source and form a very shallow 
channel levee geometry.

● Not observed in the field.
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ARCHITECTURAL ELEMENT 
DISTRIBUTION

● Active continental margins are 
characterised by coarser sediments and 
closer channel spacings than inactive 
margins. Uplift creates increased 
sediment supply and allows coarse 
sediment to be deposited within the 
channel[3]. 

● Topographic high-points on the islands 
are made of resistant channel-fill 
conglomerates and sandstones.

● The NG channels were created by 
migrating erosional/depositional 
processes in an upper to mid-fan setting 
(dashed lines on map).

●  Channels 20+ km wide by ~1.5km thick 
are interpreted as indicated on the map 
(right).

• The basin sediments of the Nanaimo Group comprise the majority of the bedrock in the Gulf islands, and 
provide an extensive record of ancient depositional environments.

• While the Nanaimo Group sediments are traditionally considered lithostratigraphically, consisting of clear 
well-defined boundaries and sequencing of formations, it was observed in the field that these units vary 
considerably in lateral extent and continuity.

• While facies models are traditionally applied to sedimentary deposits to interpret the environment of 
paleo-deposition, we find that the current lithostratigraphic log oversimplifies the depositional environment 
and does not represent the complex and three-dimensional architecture of the local deposits, limiting the 
functionality of facies models alone for depositional reconstruction.

• Instead, architectural analysis of depositional elements, in conjunction with parsed and reorganized facies 
studies, allows a more realistic perspective of the basin characteristics in which the Nanaimo Group 
sediments were deposited.

BASIN CHARACTERISTICS

● Wheeler diagrams illustrate the sequential deposition of strata through time and their spatial variation along a cross section.
● Diagram A illustrates the deposition of lithologically similar units of varying depositional age. This method closely resembles a 

stratigraphic log and current representations of the Nanaimo Group strata, but poorly represents observed spatial heterogeneity.
● Diagram B illustrates the  architecture of deposits where time-correlative units vary in lithology, representing a dynamic 

depositional environment with spatial variation.
● Diagram B challenges the suitability of a lithostratigraphic representation of the Nanaimo Group due to the observed 

three-dimensional architecture and discontinuous nature of the strata indicating a more dynamic depositional environment.

Figure 1: The distribution of Nanaimo Group 

(yellow) sediments(1).

Figure 2: General stratigraphy of the 

Nanaimo Group(2).

UPPER-FAN
● Conglomerates are indicative of high energy flows proximal to the sediment source.
● Channelized forms appear on various scales with the larger scale forms being bounding 

surfaces with potentially other lithologies.
● Channel migration could allow for the overlapping of channel fill, levee, and overbank 

systems.
● Deposited formations could be characterized by different lithostratigraphic units but are 

chronologically correlative.

1.

LOWER-FAN

Figure 8. (1) Stacked bouma sequences common for channel axis in-fill. (2) Interbedded sand and mud stones found in the off axis section of the channel. (3) Field observations of extensive overbank mudstone 
deposits of the Spray formation in the Sand Piper Beach. (4) Shows the erosional characteristics of submarine channels (white dashed lines).

MID-FAN

The basic element structure is a channel containing a sedimentary fill and bound by levees. The basic 
element dimensions scale with the sediment grain size, resulting in a hierarchy of elements which are able 
to fit into one another.

Figure 5.  Gabriola Formation conglomerate outcrop at Helliwell Park, Hornby 
Island. Yellow dashes outline sand lenses. Orange, blue and white dashes represent 
various architectural element orders.

average channel spacing ~60km

Figure 6. White lines represent erosional surface between 
lower sandstone unit and overlying Gabriola formation 
conglomerates. 
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Figure 7: Submarine fan system model indicating sediment types 
and their depositional location within the fan.  

Denman Island

Hornby Island

● The hierarchy of 
architectural elements can 
be seen up to the kilometer 
scale.

● Channel conduits (red fill) 
are interpreted to be 
conglomerate-rich 
submarine fan paleo 
conduits.

● They are inferred based on 
topographic relief provided 
by the conglomerate unit’s 
resistance to erosion..

● Within the conduits are 
stacked channel form 
elements, themselves 
composed of depositional 
sequences.

Figure 3: Reconstruction of Earth with 
current landmasses (yellow lines) 
during the mid to late Cretaceous 

(90-65Mya)(4).
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4.

● Finer sediments were deposited as channel levees and at the 
terminal end of fans.

3.2.

Figure 4: The hierarchy of architectural 
elements

Figure 9: Satellite image of Hornby and 
Denman Islands with an overlay of 
large-scale inferred architectural elements.

● The middle zone of submarine fan system can be split up into the channel axis, off axis and margin 
based on their location in cross section. We observed these at Spray Point in the Spray Formation.

● The axis of the fan contains stacked Bouma Sequences. They are commonly found partially 
preserved due to the erosive power of overlying flows. 

● The off axis of the fan will have thin beds of sand and clay layers. 
● The margin section of the fan contains series of stacked levees created from overbanking of 

sediment. The levees consist of thin beds of clay and silt that commonly pinch out with greater 
proximity from main channel.  

Sandstone

Mudstone


