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INTRODUCTION
 Submarine channels are conduits for sediment-gravity 
flows that sculpt continental margins as they carry terrigenous 
sediment to the deep sea (Piper and Normark, 2001). 
Sediment-gravity flows are mixtures of sediment and water 

in which the sediment component pulls interstitial water 
down slope under the influence of gravity (Bagnold, 1962; 
Middleton and Hampton, 1973). Submarine channels are 
important components of deep-sea fans, which comprise 
canyon, channel, levee-and-distal-overbank, and depositional-
lobe architectural elements (Mutti and Normark, 1987; 
Normark et al., 1993; Piper and Normark, 2001; Posamentier 
and Kolla, 2003). Submarine canyons transition to U-shaped, 
lower-relief channels with levee-and-distal-overbank deposits 
across the slope and rise of continental margins. Channels 
can extend across the seafloor for hundreds to thousands of 
kilometers (Covault et al., 2011; 2012), and their deposits can 
host significant hydrocarbon resources (Mayall et al., 2006). 
 Submarine-channel evolution is a result of the interaction 
between the seafloor within and around the channel, and 
overriding sediment-gravity flows. Sediment-gravity flows 
have rarely been directly observed in the ocean (Talling et al., 
2015). However, recent monitoring data record the hourly 
to annual interaction between submarine channels and 
sediment-gravity flows (e.g., Zeng et al., 1991; Xu et al., 2004; 
Paull et al., 2010; Conway et al., 2012; Cooper et al., 2013; 
Sumner and Paull, 2014; Talling et al., 2015; Hughes Clarke, 
2016). These data underscore the short-term transience of 
seafloor geomorphology and multi-phase bed reworking, 
local deposition, and bypass of sediment-gravity flows active 
during channel initiation, maintenance, and filling (e.g., 
Covault et al., 2014). Furthermore, insights from monitoring 
have inspired reinterpretation of outcropping sedimentary 
rocks (e.g., Fildani et al., 2013; Hubbard et al., 2014; Postma 
et al., 2014; Bain and Hubbard, 2016; Pemberton et al., 
2016). Missing from the short-term record of monitoring is a 
longer-term perspective, which is afforded by outcropping and 
subsurface stratigraphic successions (e.g., Deptuck et al., 2003; 
Hubbard et al., 2014). 
 Here we summarize the facies architecture and stratigraphic 
evolution of outcropping submarine-channel systems. Many 
outcropping channel fills exhibit a common facies architecture 
of thick-bedded sandstone deposited in the deepest segment 
of the bounding channel surface (i.e., the thalweg) that 
transitions laterally to thin-bedded heterolithic deposits in 

ABSTRACT 
 Submarine-channel systems record basin-margin sediment 
dispersal and can host significant natural resources. We review 
the facies architecture (i.e., facies heterogeneity and stacking 
patterns) of outcropping submarine-channel systems, focusing on 
the Cretaceous Tres Pasos Formation, Magallanes basin, southern 
Chile. The fundamental building block of submarine-channel 
systems is the channel-fill architectural element. A channel fill 
comprises thick-bedded turbidite sandstone deposited in the 
deepest segment of the bounding channel surface (i.e., the 
thalweg), which transitions laterally to thin-bedded heterolithic 
deposits in the margins.
 Submarine-channel fills stack to form composite channel 
systems, which commonly exhibit an evolution from early channel 
incision and lateral migration to late-stage aggradation. The 
incising-to-aggrading trajectory of a submarine-channel system is 
likely influenced by adjustments toward an equilibrium gradient 
that is established and maintained by feedbacks between the 
slope and overriding sediment-gravity flows. A steep slope will 
promote swift flows that are erosive; a more gradual gradient 
will promote sluggish flows that aggrade sediment. A combination 
of these two processes brings the channel floor closer to an 
equilibrium gradient. Changes in sediment-gravity-flow properties 
driven by allogenic controls, such as eustatic sea-level change, 
have also been linked to the incising-to-aggrading trajectory of 
channel systems. We illustrate the evolution of channel systems 
with a surface-based stratigraphic forward model. The model 
allows us to visualize the three-dimensional (3D) stacking 
patterns of channel systems, which control heterogeneity and 
sand body connectivity in channelized hydrocarbon reservoirs. 
Future research opportunities include the interpretation of 
stratigraphic products integrated with direct monitoring of 
turbidity currents, physical experiments, and numerical modeling 
to understand the 3D facies architecture and stratigraphic 
evolution of channel systems.
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the margins (Beaubouef et al., 1999; 
Pyles et al., 2010; Hubbard et al., 
2014). Channel fills are also associated 
with scour surfaces draped by variable 
mudstone-rich units (Barton et al., 
2010; Alpak et al., 2013; Macauley and 
Hubbard, 2013). 
 Subsurface and outcropping channel 
systems form a composite record of 
stacked channel fills, recording an 
evolution from early channel incision 
and lateral migration to late-stage 
aggradation (Peakall et al., 2000; 
Deptuck et al., 2003; Hodgson et 
al., 2011; Sylvester et al., 2011). We 
illustrate the incising-to-aggrading 
trajectory of a channel system in a 3D 
surface-based stratigraphic forward 
model. The model records the 3D 
stacking patterns of a channel system, 
which is a principal control on fluid 
flow behavior during hydrocarbon 
production (e.g., Larue and Hovadik, 
2006; Stright, 2006; Labourdette, 
2007; Stewart et al., 2008; Funk et al., 
2012; Alpak et al., 2013). We review 
the implications of channel-system 
stratigraphic evolution for channelized 
reservoir heterogeneity, connectivity, 
and performance. We also highlight 
opportunities for research on submarine-
channel architecture and evolution.

SUBMARINE-CHANNEL 
FACIES 
 Sediment-gravity flows modify 
channels by erosion and deposition, 
and in the long term this results in the 
migration of the active channel floor 
and the preservation of deposits in its 
wake (Sylvester et al., 2011). Turbidites 
and debrites are end members of the 
spectrum of sediment-gravity-flow 
deposits. Turbidites are deposited by 
turbidity currents, in which sand and 
mud are suspended by the upward 
component of fluid turbulence; debrites 
are deposited by debris flows, in which 
large grains and gravel are supported 
by a cohesive matrix of interstitial fluid 
and mud with finite yield strength 
(Middleton and Hampton, 1973). 
Channel deposits commonly exhibit the 
following facies that represent a spectrum 
of submarine mass-movement processes 
(Mutti and Normark, 1987; Clark and 

Pickering, 1996; Campion et al., 2000; 
Sullivan et al., 2000; Barton et al., 2010; 
Hubbard et al., 2009, 2014) (Fig. 1): 
 1) thick-bedded, amalgamated 
sandstone and/or sand-matrix 
conglomerate deposited from the 
collapse of high-density turbidity 
currents (suspended load) and through 
tractional reworking of sediment (bed 
load); 
 2) thin, interbedded sandstone and 
mudstone deposited from low-density 
turbidity currents; 

 3) stratified mudstone deposited 
from dilute, low-density turbidity 
currents and the subsequent suspension 
sedimentation of mud between 
turbidity currents; 
 4) ungraded sandstone and/or 
conglomerate with a muddy matrix, 
deposited from debris flows; and 
 5) contorted (overturned and/or 
offset stratification) heterolithic units 
deposited from slumps and/or slides.
 Outcrops of the Cretaceous Tres Pasos 
Formation, Magallanes basin, southern 

Figure 1: Submarine-channel facies of the Cretaceous Tres Pasos Formation, Magallanes basin, 
southern Chile. (A-B) Photograph and line-drawing trace of channel axis to margin facies 
associations. Yellow is sand-rich; gray is mud-rich lithology. (C) Schematic cross section of a 
channel-fill architectural element (Sullivan et al., 2000). (D) Photograph and schematic cross 
section of asymmetric channel fill in the Tres Pasos Formation (Reimchen et al., 2016).



6     |     September 2016

The Sedimentary Record
Chile, record excellent examples of 
these submarine-channel facies and 
their spatial distribution (Macauley and 
Hubbard, 2013; Hubbard et al., 2014) 
(Figs. 1 and 2). The Magallanes basin 
is a retroarc foreland basin that formed 
in response to Andean uplift during the 
Late Cretaceous (Fosdick et al., 2011). 
Deep-water conditions persisted in 
the basin as a result of a backarc basin 
heritage (Rocas Verdes basin) and the 
formation of underlying attenuated 
continental crust (Fildani and Hessler, 
2005; Romans et al., 2010). The deep-
water basin was eventually filled axially 
from north to south by a prograding 
shelf-margin clinoform system that 
linked slope turbidite systems to shelf-
edge deltaic strata (Hubbard et al., 
2010). Channel fills summarized here 
are interpreted to have been deposited 
25-30 km from the paleoshelf edge in 
1000-1500 m of water (Hubbard et al., 
2010).
 Submarine-channel facies of the 
Tres Pasos Formation are confined by 
two key scales of stratigraphic surface 
that can be correlated and mapped for 
tens to hundreds of meters (Fig. 1). 
Hubbard et al. (2014) documented 
a primary channel surface (250-300 
m wide; <24 m of relief), which is 
sometimes characterized by a notched, 
or stepped, cross-sectional profile. 
This surface defines a channel fill, or 
channel architectural element (e.g., 
Sullivan et al., 2000; Mayall et al., 
2006; McHargue et al., 2011) (Figs. 1 
and 2). The primary channel surface 
is interpreted to have been created as 
a result of incision of the seafloor by a 
series of high-energy turbidity currents 
(e.g., Elliott, 2000; Fildani et al., 2013). 
The notched cross-sectional profile 
might indicate that the processes of 
channel formation involved multiple 
phases of erosion to different depths 
(Hubbard et al., 2014). Secondary 
surfaces are smaller (200-250 m wide; 
<6 m relief) and locally truncate beds 
within the channel fill. 
 In the Tres Pasos Formation, thick-
bedded sandstone (facies 1, above) 
was deposited in the thalweg (Fig. 1). 
The sandstone transitions laterally 
to finer-grained deposits (facies 2-5) 

in the channel margins (Fig. 1). The 
turbidity currents that deposited 
thick-bedded sandstone (facies 1) in 
the thalweg did not always deposit 
sand directly against the erosive edges 
of the primary channel surface (Fig. 
1). The deposits of the upper, more 
dilute and fine-grained portions of the 
turbidity currents (facies 2) onlap or 
drape the primary or secondary channel 
surfaces in the channel margins (Fig. 
1). Instability of thin-bedded facies on 
channel margins can result in slump 
and/or slide deposits (facies 5). The 
fine-grained channel-margin deposits 
contain an order of magnitude more 
numerous sedimentation units, which 
individually represent deposition 
from a single turbidity-current event 

(Hubbard et al., 2014). Therefore, 
the channel margins contain a more 
complete record of turbidite deposition 
and downstream sediment dispersal. 
Hubbard et al. (2014) interpreted the 
origins of channel-margin turbidites 
to be deposition from the tails of 
bypassed turbidity currents and/or the 
marginal equivalents of subsequently 
eroded turbidites deposited in the 
thalweg. Hubbard et al. (2014) used 
these stratigraphic observations to 
demonstrate the protracted nature of 
submarine channels, showing evidence 
for numerous incision, sediment 
bypass, and depositional events during a 
channel lifecycle. 
 Sinuous channel fills commonly 
exhibit sandstone-rich facies in outer 

Figure 2: Stacking patterns of submarine-channel fills of the Cretaceous Tres Pasos Formation, 
Magallanes basin, southern Chile. (A) Location map. (B) Interpretive cross section of incising-
to-aggrading stacking patterns of submarine-channel fills of the Tres Pasos Formation. Yellow 
is sand-rich; gray is mud-rich lithology. (C-D) Photograph and line-drawing trace of stacked 
submarine-channel fills.
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bends and finer-grained facies in inner 
bends (Fig. 1D) (Abreu et al., 2003; 
Campion et al., 2005; Pyles et al., 2010; 
Reimchen et al., 2016). This variability 
of facies across a strike-oriented cross 
section of a channel fill, or facies 
asymmetry, is likely a result of elevated 
shear stresses along outer bends (Jobe et 
al., 2010; Pyles et al., 2010): sediment 
gravity flows have the highest velocities 
close to the outer bank (Straub et al., 
2008; Peakall and Sumner, 2015). The 
degree of facies asymmetry probably 
correlates with the morphological 
asymmetry, which is a function of 
sinuosity and curvature. Straight 
channel segments and inflection points 
between channel bends tend to have 
more symmetric facies patterns than 
bend apices (Reimchen et al., 2016).
 Researchers have recently suggested 
that turbidite facies in outcrop can 
be associated with internal hydraulic 
jumps in a supercritical turbidity 
current overriding cyclic steps (Postma 
et al., 2014; Postma and Cartigny, 
2014). Supercritical turbidity currents 
are defined by the densimetric Froude 
number, Frd, exceeding unity (Frd 
=U/√g’h, where U is velocity, g’ is 
reduced gravitational acceleration, 
and h is depth of a current). Cyclic 
steps are long-wave (the ratio of 
wavelength to height is >>1), upstream-
migrating bedforms, commonly with 

asymmetrical waveforms in cross 
section, which develop in regions with 
high gradients and slope breaks that 
promote repeated internal hydraulic 
jumps in an overriding turbidity 
current (Kostic, 2011). These bedforms 
have been documented in field-
scale observations combined with 
morphodynamic modeling (e.g., Fildani 
et al., 2006; Kostic, 2011; Covault 
et al., 2014), physical experiments 
(e.g., Spinewine et al., 2009), direct 
monitoring of turbidity currents (e.g., 
Hughes Clarke, 2016), and recently in 
outcrops (Postma et al., 2014). These 
features might play a significant role 
in the development of stratigraphic 
architecture and facies distribution 
within relatively high-gradient channels. 
However, most outcrops are limited 
in scale compared to the size of cyclic 
steps (up to ~103 m wavelength; ~102 m 
height; Symons et al., 2016), and facies-
based recognition remains a challenge.

SUBMARINE-CHANNEL 
STRATIGRAPHIC 
EVOLUTION
 The stratigraphic evolution of 
submarine channels generally includes 
the creation of a large-scale, composite, 
erosional bounding surface (i.e., 
valley) as a result of incision and lateral 
migration of the active channel floor 
during early channel-system evolution, 

followed by stacking and aggradation 
of leveed channels during later 
evolution (Deptuck et al., 2003; 2007; 
Posamentier, 2003; Mayall et al., 2006; 
Hodgson et al., 2011; McHargue et al., 
2011; Sylvester et al., 2011; Janocko 
et al., 2013; Bain and Hubbard, 2016) 
(Figs. 2 and 3). In outcrop, these large-
scale composite surfaces are commonly 
associated with deposits of debris flows, 
slumps, and/or slides (facies 4 and 5) 
(Hodgson et al., 2011; Macauley and 
Hubbard, 2013).
 A relatively high rate of incision of 
the active channel floor can result in 
a complex architecture at the base of 
the channel system, in which erosional 
remnants of sandstone-dominated 
channel fills are preserved on the valley 
side; these remnants usually originate 
as meander-bend cutoffs (Sylvester et 
al., 2011; Sylvester and Covault, 2016). 
This early phase of channel evolution is 
poorly understood because the preserved 
stratigraphic record is commonly 
fragmented or completely absent as a 
result of subsequent erosion (Sylvester 
and Covault, 2016). 
 As the incision rate decreases, the 
preservation potential of channel 
deposits increases, but channels tend 
to erode into previously deposited 
sediment. This stage is characterized 
by limited incision or aggradation but 
significant lateral migration of channels; 
the resulting stratigraphy consists of 
numerous erosional channel remnants 
that usually fill the valley floor from 
one side to the other and there is only 
one continuous channel thread that can 
be seen and mapped across the area of 
interest (Figs. 2 and 3). 
 Following the early phases of incision 
and lateral migration, aggradation of the 
channel floor and bounding levees at 
the top of the channel system promotes 
greater preservation and results in more 
continuous and vertically connected 
sandstone-rich facies bounded by finer-
grained deposits (Kane and Hodgson, 
2011; Sylvester et al., 2011; McHargue 
et al., 2011; Janocko et al., 2013; 
Macauley and Hubbard, 2013) (Figs. 2 
and 3). Submarine channel aggradation 
rates are usually much higher than those 
observed in fluvial systems (Peakall et al., 

Figure 3: (A) High-resolution (~80 Hz) seismic-reflection profile across submarine-channel 
system CLS3 of the Indus Fan (Deptuck et al., 2003; Sylvester et al., 2011). (B) Interpretive 
line-drawing of the channel-levee system shown in (A), illustrating the change from laterally to 
vertically stacked channel deposits. Yellow is sand-rich; gray is mud-rich lithology.
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2000; Sylvester et al., 2011; Jobe et al., 
in press).
 We illustrate the incising-to-
aggrading trajectory of channel 
systems in a surface-based stratigraphic 
forward model that is inspired by a 
kinematic model of river meandering 
(Fig. 4). The model is based on an 
implementation of the Howard and 
Knutson (1984) meandering channel 
model, a computationally simple and 
fast approach for generating sinuous 
channel centerlines with realistic shapes. 
Using an approach similar to that of 
Finnegan and Dietrich (2011), we 
track along-channel slope variability; 
this increases the complexity of the 

model as cutoff-related knickpoints 
cause re-incisions (Sylvester and 
Covault, 2016). For the generation of 
topographic and stratigraphic surfaces, 
we use three simple steps for each 
centerline: 1) channel-base erosion; 2) 
channel-filling sand deposition; and 3) 
overbank mud deposition (Sylvester et 
al., 2011; Sylvester and Covault, 2016). 
The resulting surface-based model 
captures large-scale submarine-channel 
architecture, but bed-scale lithological 
variability is not represented (Fig. 4).
 The commonly observed incising-to-
aggrading trajectory of a channel system 
is likely influenced by both autogenic 
and allogenic controls. The similarities 

in stratigraphic evolution and resulting 
facies architecture of submarine-channel 
systems suggest common processes in 
different continental-margin settings 
(Deptuck et al., 2003; McHargue et 
al., 2011). The incising-to-aggrading 
trajectory might reflect adjustments 
toward an equilibrium state, in which 
sediment is transported through a 
channel with minimum incision or 
aggradation of the seafloor (Pirmez 
et al., 2000; Hodgson et al., 2011; 
McHargue et al., 2011; Janocko et al., 
2013). Equilibrium is established and 
maintained by feedbacks between the 
slope and overriding sediment-gravity 
flows: a steep slope will promote swift 
flows that are erosive; a more gradual 
gradient will promote sluggish flows 
that aggrade sediment (Kneller, 2003; 
Ferry et al., 2005). A combination 
of these two processes brings the 
channel floor closer to an equilibrium 
gradient. For example, a channel on the 
steeper, down-dip side of an anticline 
will undergo upstream-propagating 
incision until equilibrium is achieved. 
Knickpoints probably play an important 
role in submarine channel incision 
(Heiniö and Davies, 2007; Sylvester 
and Covault, 2016). Channel segments 
affected by ongoing subsidence are 
likely to respond with deposition. Steep 
submarine slopes are commonly related 
to incision of erosional surfaces during 
early channel evolution (Ferry et al., 
2005). The transition from laterally 
stacked and cutoff channel deposits 
at the base of the system to more 
continuous and aggradational channel 
and overbank deposits at the top might 
also be related to levee deposition across 
a reduced slope as a result of grading 
the slope to an equilibrium profile 
(Peakall et al., 2000; Pirmez et al., 2000; 
Hodgson et al., 2011; McHargue et al., 
2011).
 Changes in sediment-gravity-flow 
properties driven by allogenic controls, 
such as eustatic sea-level change, have 
also been linked to the incising-to-
aggrading trajectory (Pirmez et al., 
2000; Posamentier and Kolla, 2003; 
Piper and Normark, 2001; Deptuck 
et al., 2003; Kneller, 2003; Ferry et al., 

Figure 4: (A) Surface-based stratigraphic forward model of the incising-to-aggrading 
trajectory of a channel system (Sylvester and Covault, 2016). Bed-scale lithological variability 
is not represented. (B) Detailed depositional-strike-oriented cross section. Yellow is sand-rich; 
gray is mud-rich lithology. (C) Depositional-dip cross section.
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2005; McHargue et al., 2011; Jobe et 
al., 2015). For example, diminished 
sediment supply as a result of gradual 
shoreline transgression might yield 
underfit sediment gravity flows that were 
confined by overdeepened bounding 
surfaces, preventing flows from 
overspilling and promoting inner levee 
and channel aggradation (Deptuck et al., 
2012; Janocko et al., 2013; Jobe et al., 
2015). More work is needed to better 
understand the commonly observed 
shift from incision to aggradation (Jobe 
et al., in press).

SUBMARINE-CHANNEL  
RESERVOIR 
CHARACTERIZATION
 Integrated subsurface characterization, 
modeling, and flow simulation studies 
have evaluated the effect of facies 
architecture on channelized reservoir 
connectivity and performance (Larue 
and Hovadik, 2006; Stright, 2006; 
Labourdette, 2007; Stewart et al., 2008; 
Funk et al., 2012; Alpak et al., 2013). 
For example, Larue and Hovadik (2006) 
simulated oil production with water 
injection in simple 3D geostatistical 
models of channelized reservoirs. They 
found that fine-grained facies, such as 
mud-rich turbidites and debrites draping 
channel floors, decreased connectivity 
(Larue and Hovadik, 2006; see also 
Stright, 2006; Labourdette, 2007; 
Stewart et al., 2008; Li and Caers, 
2011; Alpak et al., 2013). Stewart et al. 

(2008) performed flow simulations on a 
model describing the submarine-channel 
facies architecture of the Miocene-
Pliocene Capistrano Formation, 
southern California, to evaluate the 
effect of heterogeneity and connectivity 
on hydrocarbon recovery. Facies 
architecture represented in these models 
included the presence of basal high-
permeability zones in the center of each 
channel and lower permeability zones 
in the margins of channel fills (Stewart 
et al., 2008). This facies architecture 
had a significant negative impact on 
recovery and timing of injected water 
breakthrough compared to models that 
did not contain such organized extremes 
of permeability (Stewart et al., 2008). 
 Fluid flow behavior during 
hydrocarbon production is likely to 
vary according to reservoir architecture 
that differs as a function of the incising-
to-aggrading trajectory of a channel 
system (Fig. 5). At the base of a channel 
system, the complex juxtaposition of 
cutoff and eroded sandstone-rich facies 
against finer-grained facies results in 
an abundance of short length-scale 
heterogeneity (Fig. 5). Within this type 
of reservoir architecture, connectivity 
between injector-producer well pairs 
is likely to be established via multiple 
remnant channel sand bodies, which has 
the potential to promote efficient sweep 
by reducing the organized structure 
of permeability extremes. At the top 
of a channel system, injected water 

might preferentially sweep the more 
continuous and vertically connected 
sandstone-rich facies, bypassing oil 
in thin-bedded heteroltihic deposits 
(e.g., Stewart et al., 2008) (Fig. 5). 
Future work should focus on the effect 
of submarine-channel stratigraphic 
evolution and facies architecture on 
fluid flow behavior during hydrocarbon 
production (cf. Meirovitz et al., 2016).

SUMMARY
 Submarine-channel systems are 
composed of channel fills with thick-
bedded turbidite sandstone deposited 
in the thalweg, thin-bedded heterolithic 
turbidites in the margin, and scour 
surfaces draped with turbidite mudstone 
and/or mudstone-dominated units 
deposited by debris flows, slumps, and/
or slides. Submarine-channel stratigraphic 
evolution commonly reflects an incising-
to-aggrading trajectory that results in a 
lower zone of cutoff and eroded channel 
deposits overlain by an upper zone of 
more continuous and vertically connected 
sandstone-rich facies. However, channel 
systems can also be ‘frozen’ in time 
at different stages of their evolution 
(e.g., Janocko et al., 2013). Outcrop 
characterization and a stratigraphic 
forward model illustrate the 3D stacking 
patterns of channel systems. The 3D 
facies architecture that results from the 
incising-to-aggrading trajectory of a 
channel system is viewed as a primary 
control on reservoir heterogeneity and 
connectivity.
 Future research opportunities include 
constraining fundamental processes that 
operate in submarine channels via analysis 
of stratigraphic products integrated with 
short-term observations from direct 
monitoring and physical experiments; 
this is particularly critical as observing 
natural flows in the deep sea has proven 
challenging. The importance of hydraulic 
jumps, cyclic steps, and knickpoints 
in submarine-channel evolution are all 
active research topics. The integration of 
morphodynamic numerical modeling 
with outcrop characterization can be 
employed to evaluate the long-term 
evolution of bed-scale sedimentary 
processes and products. Autogenic 
and allogenic controls on stratigraphic 

Figure 5: Hypothetical submarine-channel-system facies architecture (i.e., facies heterogeneity 
and stacking patterns) inspired by outcrop (Figs. 1 and 2) and stratigraphic forward model 
(Fig. 4) and potential fluid flow behavior during hydrocarbon production. (A) Cross section 
of incising-to-aggrading trajectory of a submarine-channel system. Yellow is sand-rich; gray 
is mud-rich lithology. Green lines indicate sand body connectivity. Red lines indicate baffles 
or barriers between sand bodies in cross section. Approximate locations of B and C are blue 
and pink dashed boxes, respectively. (B) Lower zone of cutoff and eroded channel deposits. 
Downstream continuity of sand-rich facies is likely oversimplified. Water injector well (Water 
Inj.) is a blue dot. Producer well is a green dot. (C) Upper zone of more continuous and 
vertically connected sandstone-rich facies. See text for explanation.
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evolution are also active research topics. 
These controls are important as they 
determine the stratigraphic evolution and 
facies architecture of submarine-channel 
systems, thereby influencing continental-
margin sediment dispersal, as well as 
the heterogeneity and connectivity of 
channelized reservoirs.
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PRESIDENT’S COMMENTS

Dear colleagues,
 For more than 2 years, the oil 
industry has endured low oil prices 
making this the longest crisis in 
recent memory. Likewise government 
funding for basic geoscience research 
continues to be limited. As a result, 
industry support for research, 
scientific conferences, and societies has 
decreased and individual researcher 
funding to attend meetings has been 
limited. Additionally, publishing 
societies, like SEPM, are facing the 
challenge of adapting to new demands 
of open access for all publications, 
affecting what has been a primary 
revenue stream. Moreover, we are 
seeing membership numbers steadily 
decreasing. In light of this scenario, 
the survival of scientific societies will 
depend greatly on the loyalty of their 
members and also being creative in 
searching for ways to keep a healthy 
balance sheet. In short, the future 
of SEPM will rely on our ability to 
continue to bring our particular brand 
value to the scientific community. 
 SEPM is known for high scientific 
standards. We are known for driving 
our sciences forward and providing 
the community with rich, timely 
discussions through our scientific 
publications, research conferences 

and topical sessions at annual 
meetings. The quality of our scientific 
publications and the high attendance 
of our technical sessions and research 
conferences have sheltered us, in part, 
from the storm caused by the slow 
market. We thank the authors, editors, 
session chairs, and meeting organizers 
for their rigorous efforts to keeping 
these high standards. 
 That said, maintaining high 
scientific standards alone isn’t enough. 
We must also bring new members 
into the society both to help replace 
the members we’ve lost through the 
downturn, and to bring new, young 
scientists into the fold. You can help 
us in this effort of changing the trend 
in the membership numbers. Speak 
with your friends and colleagues about 
the benefits the society offers for its 
members, including online access to all 
our publications and special member 
fees for geoscientists from developing 
countries. If each one of us invite 
a colleague that is not currently a 
member, we could reverse this trend.
 As part of the process of finding 
solutions for the future that can bring 
more benefits for our members, we 
are also in the process of finding 
synergies with our sister society 
IAS – International Association of 

Sedimentologists. We have recently 
met with IAS leadership during 
the IGC (International Geological 
Congress) in Cape Town. Both SEPM 
and IAS are committed to find ways 
to strengthen our relationship, while 
maintaining the internal culture and 
philosophy of the different societies. 
SEPM and IAS are about to establish 
a committee to plan for our first 
joint International Meeting in 2020. 
Representatives from both societies 
will be on the committee. We are also 
evaluating the possibility of extending 
to members of both societies discounts 
for buying IAS and SEPM books and 
magazines. Like me, several of us are 
members of both societies and we will 
also evaluate the feasibility of offering 
one discounted price for becoming a 
member of both societies. 
 The way through the current 
downturn is not yet clear, and your 
ideas and opinions are very important 
for us. Please take some time to share 
your thoughts with us as we move 
through these challenging times and 
prepare SEPM to strongly face the 
future.

Vitor Abreu, 
SEPM President

SEPM Society for Sedimentary Geology
“Bringing the Sedimentary Geology Community Together”

www.sepm.org

2016 RESEARCH CONFERENCES – REGISTRATIONS OPEN
SEPM-AAPG Mudstone Diagenesis Research Conference, 16-19 October, 2016, Santa Fe, New 
Mexico.   http://www.sepm.org/MudstoneConference 

Oceanic Anoxic Events, 2-7 November, 2016, Austin, Texas, USA.  http://www.sepm.org/OAE-Conference 

Mesozoic of the Gulf Rim and Beyond: New Progress in Science and Exploration of the 
Gulf of Mexico Basin, 4-6 December, 2016, Houston, Texas, USA.  http://www.sepm.org/2016PerkinsRosen
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2016 GSA MeetinG in Mile HiGH 
Denver, CO – JOin US!  
 Greetings to all the GSA Sedimentary Geology Division 
(SGD) members and wannabes!  As you know, many of our 
interests, activities, and events are shared with SEPM (Society 
for Sedimentary Geology), which is why you are seeing our 
newsletter here in SEPM’s Sedimentary Record.   Please 
consider yourselves invited to all our SGD events at the GSA 
meeting starting with our main event, which is….

 The SGD (with SEPM and STEPPE) now has a single 
grand joint 
meeting with 
the GSA 
Limnogeology 
Division. 
At Seds & 
Suds we will 
be honoring 
all award 
recipients of 
the SGD and 
LD including 
this years 
Laurence L. 
Sloss Awardee. 

2016 lAUrenCe l. SlOSS AwArD   
Dr. Timothy K. Lowenstein- 2016 Sloss Awardee.

The Sedimentary Geology Division is 
pleased to announce Dr. Timothy K. 
Lowenstein (Binghamton University) 
as the 2016 Laurence L. Sloss Award 
recipient.

 Dr. Lowenstein (Tim) is 
internationally recognized for his 
ground-breaking contributions 
to the understanding of the 
Earth’s history and processes 
from the sedimentary and geochemical study of chemical 
sediments/sedimentary rocks. Tim received his BA from 

Colgate University and his PhD from John Hopkins under 
the mentorship of Dr. Lawrie Hardie.  Using both field and 
laboratory studies Tim extracts data on environmental and 
paleoclimatic conditions from fluid inclusions (sometimes 
containing microbes) in halite crystals.  Though the data 
may be collected from a single salt crystal, Tim’s research 
carries implications spanning: terrestrial microbial analogues 
to Martian life, secular changes in Phanerozoic seawater 
composition, Eocene atmospheric CO2 content, the Messinian 
salt crisis, and the Quaternary paleoclimate history of three 
continents. Tim has also advanced the quality and utility of an 
array of research methods including improved field methods 
for the study of modern evaporite depositional environments, 
recognition of paleohydrology proxies, paleo-temperature 
determination, and use of environmental scanning electron 
microscopy/X-ray dispersion to characterize fluid inclusions, 
and to isolate microbes in halite fluid inclusions for DNA 
characterization.

 Dr. Lowenstein is a Fellow of the GSA and was awarded the 
Israel C. Russell Award from the GSA Limnogeology Division 
in 2012. He is also a Fellow and Distinguished Lecturer of 
the Mineralogical Society of America as well as a Fellow of 
the Society of Economic Geologists. Dr. Lowenstein will be 
recognized both at the GSA Presidential Address and Awards 
Ceremony: Sunday, September 25, from 12:00—1:30 PM 
and at the SGD Seds & Suds Award Reception: Tuesday, 
September 27 from 6-8 PM.

2016 SGD StUDent reSeArCH 
AwArD reCipient 
 Lauren Colliver  
(photo taken at Sun River 
Canyon, MT) is the 2016 
SGD Student Research 
Award winner. 

 Each year the 
Sedimentary Geology 
Division presents a student 
award for an outstanding 
sedimentary geology research grant proposal. The $500 award 
(plus $500 travel expenses to the upcoming annual meeting 
in Denver) is in addition to the GSA research grant award. 
The 2016 GSA SGD Student Research Grant Award recipient 
is Lauren Colliver (Purdue University) for her Master’s thesis 
project entitled “Modeling fluvial planform architecture from 
the Salt Wash Member of the Morrison Formation, central 
Utah: New applications for understanding ancient fluvial 
systems”. Congratulations Lauren! 

Do you know a colleague who is particularly 
deserving of the Laurence L. Sloss Award for 

Sedimentary Geology?    
Please forward nominations to Linda Kah, lckah@utk.edu
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 At our Seds & Suds and Awards Reception we will recognize 
Lauren Colliver, as well as award winners (to be announced) of 
the 2016 SGD/SEPM sponsored student postersession at the 
Denver GSA Meeting..

2016 StepHen e. lAUbACH 
StrUCtUrAl DiAGeneSiS AwArD 
 Sebastian Cardona is the 2016 
Laubach Research Award recipient. 
The Stephen E. Laubach award 
is an interdisciplinary award that 
promotes research combining 
structural geology and diagenesis.  
The award is given jointly by 
SGD and Structural Geology and 
Tectonics divisions and is presented 
at our respective awards ceremonies. Sebastian is a Ph.D. 
student at Colorado School of Mines. His research project is 
titled: “ Assessing the seal capacity of mass-transport deposits: 
An outcrop-based study to investigate the spatial variations 
in microstructure and microfabric and implications for seal 
capacity.”

SGD StUDent repreSentAtive
 Rachelle Kernen will be taking 
the reigns from Kelsi Ustipak 
this fall as the SGD student 
representative on the GSA Student 
Advisory Council. Thank you Kelsi 
for all your hard work in this very 
important leadership role in the 
society. SGD student members are 
encouraged to reach out to Rachelle 
(rkernen@miners.utep.edu) to share questions, concerns or 
ideas regarding membership with GSA or SGD (http://www.
geosociety.org/aboutus/SAC.htm). This is a great opportunity 
for our young scientists to help guide GSA’s future. 

 Any SGD Student Members who might be interested in 
being considered as our next SGD representative starting in Fall 
2017 should talk to Rachelle or the SGD officers at GSA in 
Denver or drop us a line.

 Heads up students - don’t forget:  FREE FOOD & 
BEER at the Seds & Suds meeting. At last year’s meeting 
in Baltimore we combined the Seds & Suds and the awards 
reception into a single event held on Tuesday night of the 
GSA meeting so it would not conflict with the alumni events 
on Monday evening. The new format was met with great 
enthusiasm by our members, so we have decided to continue 
with it in Denver. Please feel free to provide feedback or 
suggestions on the new format as we are always striving to 
accommodate the needs of the membership.

2016 GSA AnnUAl MeetinG 
SGD-enDOrSeD SeSSiOnS
 WOW! Take a look (using the link below) at the breadth & 
range of the 74 sessions SGD will sponsor at this year’s GSA 
Annual Meeting in Denver. Quick Link (refine search on 
SGD sponsorship): http://www.geosociety.org/meetings/2016/
sessions/topical.asp

 Come and meet USS (Up & coming Sedimentary 
Scientists) and support our SGD/SEPM Student Poster 
Session! Quick Link: https://gsa.confex.com/gsa/2016AM/
webprogram/Session40339.htm

 T184. SGD Student Poster Session: New Insights to the 
Dynamics of Stratigraphy and Sedimentation.  
Chairs: Gary L. Gianniny, Vitor Abreu

2016 SGD pOStCArD
 Check out this awesome NASA image of two types of 
sedimentary ripples on the Namib Dune, Bagnold Dune 
field, Mars chosen for this years SGD postcard front. Find 
more NASA Mars photos and info at: mars.nasa.gov/msl/
multimedia/images

 Pick up your free SGD postcard at the GSA booth during 
the meeting 
or at Seds & 
Suds. Make 
YOUR 
suggestions 
or submit 
a photo for 
consideration 
for future 
SGD 
postcards to 
Kate Giles 
(kagiles@utep.edu).

A very SpeCiAl tHAnK yOU
to Kelly Dilliard who has served SGD for 10 years as the 
SGD webmaster and will be stepping down from this position 
at the Denver GSA meeting. Now that’s dedication! Kelly 
has recently developed the SGD page on GSA’s Connected 
Communities site – Check it out: (http://community.
geosociety.org/sedimentarygeologydiv/home). 

 SGD is looking for a digitally 
savvy member to take over the 
reigns from Kelly on this extremely 
important position. If you’re 
interested in serving SGD in this 
capacity please contact Kate Giles.
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 Thank you to our JTPC (Joint Technical Program 
Coordination) Committee (Ryan Morgan and Piret Plint-
Bjorklund) for organizing a stellar sedimentary program for the 
upcoming GSA meeting. We will need a replacement on this 
committee for Ryan for the 2017 meeting in Seattle, WA – so 
here’s another opportunity to get directly involved with SGD. 

 FINALLY… Get involved!  We could use your help 
and ideas in shaping SGD.  You can be a judge, serve on a 
committee, help with our annual GSA events, or serve as an 
SGD officer. 

2016 SGD MAnAGeMent bOArD: 
Kate Giles (Chair) (kagiles@utep.edu)

Gary Gianniny (Vice Chair) (gianniny_g@fortlewis.edu)

Linda Kah (Secretary-Treasurer) (lckah@utk.edu)

Rachelle Kernen (Student Representative) 
(rkernen@miners.utep.edu)

SEPM 2017 SCIENCE AWARDS

n Honorary Membership for society service and science – 
Don McNeill – dmcneill@rsmas.miami.edu

n Wilson Medal for Early Career Impact – 
Jake Covault – jake.covault@beg.utexas.edu

n Shepard Medal for excellence in marine geology – TBD

n Moore Medal for excellence in paleontology – 
Susan Kidwell – skidwell@uchicago.edu

n Pettijohn Medal for excellence in sedimentology/stratigraphy – 
Steve Graham – sagraham@stanford.edu

n Twenhofel Medal for a career of excellence in sedimentary 
geology – Judith A. McKenzie – sediment@erdw.ethz.ch

All awards will be officially bestowed at the SEPM Annual Meeting 
during the AAPG ACE , Houston, TX, USA, Tuesday, April 4th, 2017



SEPM NEW MEDAL AWARD –
THE DICKINSON MEDAL

The SEPM Council is adding a new Medal Award for ‘mid-career’ geoscientists and in doing so has 
made some adjustments to the existing awards.  

Dickinson Medal - NEW MEDAL AWARD – Nominations opening soon!

Description:  for recognition of a mid-career research geoscientist who is significantly influencing the 
sedimentary geology community with innovative work; with a track record of impactful publications, 
pioneering approaches and the establishment of an influential research program.  Contributions to 
major shifts in scientific thinking, via original and innovative data generation, tools, and analyses, which 
help solve broad geological questions are hallmarks of a Dickinson Medal awardee.  

The Award is named in honor of William R. Dickinson (https://en.wikipedia.org/wiki/William_R._
Dickinson), a sedimentologist, but his success and “fame” was achieved through integration of 
sedimentological analysis into numerous areas of research. He was a true pioneer in terms of using 
sedimentological data to solve problems related to tectonics and basin analysis. Bill was a true giant 
and it would be an honor for any person to be recognized with his medal from the SEPM.

Nominee Criteria:

• Must be > 5 and < 20 years from their PhD (or equivalent degree).

• Must have shown the necessary innovation and impact as described above.

• Nominations will last for three years or until the candidate no longer meets the criteria.

Wilson Award 
Change:  Candidates must be between 0-5 years from PhD (or equivalent degree); No age restrictions.  
All current nominees will be grandfathered until expiration of their nomination. All new or re-
nominated candidates must meet the new criteria. 

Shepard, Pettijohn and Moore Medals
Changes:  All nominees to be between 20 and 29 years since PhD (or equivalent degree).  All current 
nominees will be grandfathered until expiration of their nomination. All new or re-nominated 
candidates must meet the new criteria.

Twenhofel Medal
Changes:  All nominees must have at least 30 years since PhD (or equivalent degree).   
All current nominees will be grandfathered until expiration of their nomination.  
All new or re-nominated candidates must meet the new criteria.


