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TSOP Annual Meeting
September 21 – 27, 2017
Calgary, Canada
Please see pages 6 – 14 for details!

Abstract Submission and Registration open as of March 15th!
https://tsop2017.wordpress.com/
Local Organizing Committee:
Co-Chairs: Hamed Sanei, Judith Potter
Treasurer: David L. Marchioni
Website: Jillian Verbeurgt, Mark Obermayer
Technical Sessions: Hamed Sanei, Lavern Stasiuk, Jennifer Galloway
Duncan G. Murchison Symposium: Fari Goodarzi, Judith Potter
Short Course Coordinator: Judith Potter
Field Trip Coordinators: David Marchioni, Bill McDougall, Jennifer Galloway, Judith Potter
Student activities: Danielle Kondla
Registration: Julito Reyes
Invitations and visas: Dennis Jiang, Omid Ardakani, Katherine Clark, Mastareh Liseroudi, Sarah Saad and
Dane Synnott
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involved in the fields of organic petrology and organic
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Society activities, please see:

www.tsop.org
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The Society for Organic Petrology,
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December Issue: Dec. 5th, 2017
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You can login at www.tsop.org/mbrsonly and
select 'Online dues payment' or go to
www.tsop.org/dues and access the online form
without logging in.
Please note that credit card payment
processing is via PayPal and you don’t need a
PayPal account to use it. If you want to use a
dues form, a copy of this year's form can be
downloaded from the website by following the
'Members only->Dues' links from the main
page (www.tsop.org).

We’d like to make members aware that
membership in TSOP is also open to any
organization having an active scientific
interest in organic petrology or related fields.
TSOP especially encourages institutions to
join at the special institutional rate of
$75/yr and help support the goals of the
Society. See the website for details:
www.tsop.org/join_TSOP.html

Thank you for your interest and support of
TSOP and we look forward to a renewal of
your TSOP membership.

is on

www.facebook.com/OrganicPetrology

TSOP DUES REMINDER!

THE RALPH GRAY AWARD:
Best Refereed Paper in Coal and Organic
Petrology

It’s that time of year again! TSOP dues
payments are due on or before January 1st
each year so we encourage you to make your
payment now so that you can continue your
TSOP membership and support the society
and its work. Our Dues Prepayment Incentive
can save you time and the hassle of arranging
your yearly payment. When you prepay your
dues four years in advance at the regular rate
of $25/yr we will give you the fifth year free!

The Ralph Gray Award is awarded annually
by TSOP to the best refereed paper in coal and
organic petrology. The award committee will
select the best refereed paper in coal and
organic petrology that was published in
2016. The committee will search the literature
for published candidates, but in addition to this
a call for paper nominations is extended to
all TSOP members.

We encourage members to use our convenient
online dues payment system. You can use it to
pay by credit card, check (US Members),
money order or credit card.

The following criteria must be met in order to
qualify for best paper nomination for the Ralph
Gray Award: Nominated papers must have
been published in 2016; have been peerreviewed; have a wide breadth of coverage
4
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concepts. The articles should be in English and
published in refereed journals. Geological
survey publications can be considered if they
are peer reviewed and broadly available.
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work, such as field expenses, laboratory
analyses, etc. A portion (not to exceed 25%) of
the award funds may be used to attend a
TSOP Annual Meeting. Funds should not be
used to purchase capital equipment, to pay
salaries, tuition, room, or board during the
school year. Funds must be spent by the end
of the calendar year following granting of the
award, and an account of expenditure with
copies of receipts should be provided by the
end of that year (December 31, 2018 for
awards granted in 2017).

Please submit your nomination to Isabel
Suarez-Ruiz (isruiz@incar.csic.es) by April 7th.

SPACKMAN AWARD
Graduate Student Research Grants

APPLICATION DEADLINE
Completed applications must be e-mailed by
May 31, 2017 to:

Call for Applications
Deadline: May 31, 2017

Isabela
Suarez-Ruiz,
Chair
of
TSOP
Spackman Committee at isruiz@incar.csic.es

PURPOSE
The Spackman Award, formerly known as the
TSOP Student Grants Program (originally
patterned after the 1998 AAPG Grants In Aid
Program), supports graduate thesis research in
organic petrology. Research must demonstrate
the utility and significance of organic petrology
(which includes coal petrology, kerogen
petrology, organic geochemistry and related
disciplines) in solving the thesis problem.
ELIGIBILITY
The Spackman Award supports qualified
graduate students from around the world who
are actively seeking advanced degrees.
Applicants who have previously been granted a
Spackman Award are not eligible to apply for a
second grant under the scheme.
AWARDS
A maximum of two monetary awards, up to
U.S. $1,000.00 each, will be granted. All
applicants,
whether
successful
or
unsuccessful, are eligible to apply for one year
of TSOP Student Membership at no cost.
CONDITIONS
Monetary awards are to be applied to
expenses directly related to the student's thesis
5
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Invitation to the 34th annual TSOP Meeting
Calgary, Canada
Sept 21-27, 2017

The Organizing committee is pleased to invite members to Calgary, Canada for the 34th Annual
meeting of TSOP and CSOP to be held at the Hyatt Regency Hotel, downtown Calgary from Sept 2127th, 2017. The website and on-line registration is active as of March 15th, 2017.
The theme of the conference is Organic matter in energy systems, with a focus on conventional and
unconventional petroleum systems. The program includes an optional 1-day, Pre-meeting field trip, 1
short course, 2 days of technical sessions including a Symposium in honor of Prof. D.G. Murchison
and an optional 1 or 3-day post-meeting field trip.
Full details are available on the Home page of the TSOP website https://tsop2017.wordpress.com/
by clicking the Meeting website. To register, click on the registration and abstract submission tab, set
up a personal profile and check the boxes for activities you wish to take part in and proceed to
payment options to complete the registration process.
Members are responsible for their own hotel bookings, with the exception of the post meeting field
trip. The Hyatt Regency is the official conference hotel and offers TSOP special conference room
rates. Use the accommodations tab for more information and a direct link to book directly.
All activities are scheduled in or depart from the Hyatt Regency hotel, with the exception of the Premeeting field trip. Registrants arriving on Sept 20th for the pre-meeting field trip should book into the
Wyndham Garden Inn, Calgary Airport for one night (Sept 20th) and thereafter at the Hyatt Regency
(Sept 21-25th). The direct link to the Wyndham hotel reservations desk is also available by selecting
the accommodations tab. For all hotel bookings use the booking reference TSOP2017 to get special
room rates.
Block bookings have already been made in advance for the 3-day post-meeting field trip are included
in the fees- there is no need to book accommodations individually. Members wishing to attend the 1day post-meeting field trip who wish to return to the Hyatt on the night of Sept 25th, should indicate
this to hotel at the time of booking and they will be eligible for the same special room rate paid offered
for Sept 21-24th.
We look forward to seeing you in Calgary in September, 2017.
Judith Potter and Hamed Sanei
Co-Chairs, TSOP 2017 Calgary Organizing Committee
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TSOP Annual Meeting: Calgary, Canada
The Canadian Society for Coal Science and Organic Petrology (CSCOP) is
pleased to invite TSOP members to Calgary, Alberta, Canada for the 34th
Annual Meeting.

The theme of the conference will be

Organic matter in energy
systems, with a focus on
conventional and unconventional
petroleum systems
Meeting dates: Sept 21-27th, 2017

Photo by Hamed Sanei

Important Dates
Sept. 21st: Pre-meeting
Field Trip
Sept. 22nd: Short course
Sept. 23-24th: Technical
Sessions
Sept. 25-27th: Post-meeting
Field Trip
Photo by Hamed Sanei

Sept 21: Pre-meeting Field Trip
A one-day trip to view outcrops of the coalbearing Lower Cretaceous Horseshoe Canyon
Formation, producing subbituminous coal
from several mines and the target zone for
extensive CBM/CSG production. The coalbearing, non-marine sandstone, siltstone,
shale and mudstone are well exposed in the
Drumheller valley of south central Alberta, a
unique area known as the “Badlands”.
Photo by Tyrell Museum

Photo by Hamed Sanei

This trip will also include a visit to
the world-famous Royal Tyrrell
Museum of Paleontology
https://tyrrellmuseum.com/, home to
one of the finest dinosaur collections
and dinosaur research facilities in the
world as well as the Burgess Shale
http://www.burgess-shale.bc.ca/exhibit

and a behind-the-scenes tour by
resident paleontologists.

Photo by Hamed Sanei

Photo by Hamed Sanei

Photo by Tyrell Museum

Photo by Jillian Verbeurgt

Sept 22: Short Course
This full-day course will present a comprehensive examination of organic
petrography specifically applied to North American shale plays,
discussing reflectance analysis, fluorescence microscopy, SEM and other
micro-spectrometry approaches to characterization of organic matter in
shale reservoirs.
Petrographic applications will be
integrated with observations from
programmed pyrolysis to interpret
thermal maturity, present-day and
original organic matter type, and
development of organic porosity. Pros
and cons of organic petrographic
approaches to shale reservoir
characterization will be reviewed in the
tight oil plays including the Bakken,
Eagle Ford and Niobrara, and shale gas
and condensate plays such as the
Barnett, Duvernay, Haynesville-Bossier,
Marcellus, Utica, and Woodford.
Photo by Hamed Sanei

Photo by Hamed Sanei

Presenters: Paul Hackley, USGS Reston, Va and Brian Cardott, Oklahoma
Geological Survey.

Sept 23-24: Technical Sessions
Oral and Poster presentations on
Organic matter in the Biosphere and
Geosphere focusing on Characterization
of OM for resource and environmental
assessment and focusing on organic
petrology and geochemistry, organic
porosity, the role of organic matter in
conventional and unconventional
petroleum systems, coal seam gas/CBM.

Photo by Hamed Sanei

Photo by Hamed Sanei

One of the technical sessions will be a
symposium dedicated to the memory
of Professor Duncan G. Murchison,
1928-2013.

Photo by Hamed Sanei

Registration and a call for Abstracts is scheduled for February 15th, 2017.

Sept-25-27: Post-meeting Field Trip
There are three options for a postmeeting field trip. Options 1 and 2 are a
three-day tour to view coals and source
rocks of the Western Canada Basin. The
highlight of the tour is a guided hike to
the famous Burgess Shale at Mount
Stephen, British Columbia, a world
heritage site and one of the few sites in
the world where Lr. Cambrian, softbodied marine fauna are preserved in
the Burgess Shale Formation.
Photo by Hamed Sanei
The group will depart by bus from
Calgary on the morning of Sept 25th,
stopping at Jura Creek to view the type
section of the Mississippian Exshaw
formation, an organic-rich petroleum
source rock as well as Jura-Cretaceous
semi-anthracites and the coal mining
museum in Canmore. Participants will
stay overnight and dine at a local inn in
Field (renowned for its excellent cuisine)
in prep for an early morning departure.
Photo by Jillian Verbeurgt

Photo by Burges Shale Foundation

Owing to the limited availability of
spaces and physical requirements,
there will be a choice of a guided
hikes:
Option 1: Burgess Shale to view the
unique Burgess Shale fauna exposed in
the famous Walcott Quarry on Mount
Stephen (max 12).
Option 2: Mount Stephen Fossil Beds
to view lower Cambrian fossils
Photo by Hamed Sanei
including large trilobites (max 12).
Both offer spectacular views of the Rocky
Mountains in interior British Columbia
and experienced and knowledgeable
guides provided by the Burgess Shale
Foundation. While this is a unique
opportunity to visit these restricted
geological sites, the organizing committee
must emphasize that these are full dayhikes to high elevations; both options
involve long and strenuous hikes and
should only be undertaken if you are
physically fit and adequately equipped for
the trip.
Photo by Jillian Verbeurgt
The final day features a less strenuous
tour through the Alpine terrain of BC/
Alberta including a stop at the
beautiful Chateau Lake Louise.

Photo by Burges Shale Foundation

Option 3: For those wishing for a less
strenuous tour of some beautiful
mountain venues, a one-day, postmeeting sightseeing excursion to the
Canadian Rockies, including Banff,
Lake Louise, Emerald Lake is
scheduled on Monday, Sept 25th
(max 50).

Conference Hotel: Hyatt Regency, Downtown Calgary
https://calgary.regency.hyatt.com/
The Hyatt Regency provides superior
accommodations and conference and
meeting room facilities. It showcases
Western Canadian Art and Culture and is
situated in the heart of downtown Calgary,
with restaurants, theatres, galleries,
museums, shopping, and famous
landmarks like the Calgary Tower all within
walking distance; the University of Calgary, Research Park, the Geological Survey
of Canada, the Saddledome, Stampede Park, Canada Olympic Park and other
interesting locations, sights and landmarks can all be accessed by rapid transit
from the downtown.
The Hyatt Regency has airporter
service to and from the Calgary
International Airport. It is
approximately a 20 minute taxi ride to
downtown from the airport
All functions associated with the
conference will take place in the Hyatt
Regency Hotel so please help the organizing committee meet their contracted
room reservation obligations by staying at the conference hotel and book early
to be assured of the negotiated room rates.
Members can contact the hotel
directly to reserve accommodations
for booking and will receive preferred
conference guestroom rates. The
negotiated rate is Can$213.00 per
night for single/double occupancy
which includes high-speed internet
and a breakfast buffet in Thompsons
restaurant. The negotiated guestroom
rate will be available until September
1st, 2017.
Booking at conference rates: https://aws.passkey.com/go/TSOP2017Conference

Registration: will be available on-line, through the conference website
February 15th—July 15th, 2017
Local Organizing Committee:
Co-Chairs: Hamed Sanei, Judith Potter
Treasurer: David L. Marchioni
Website: Mark Obermayer, Jillian Verbeurgt
Technical Sessions: Hamed Sanei, Lavern Stasiuk, Jennifer Galloway
Duncan G. Murchison Symposium: Fari Goodarzi, Judith Potter
Short Course Coordinator: Judith Potter
Field Trip Coordinators: David Marchioni, Bill McDougall, Jennifer
Galloway, Judith Potter

Description: Scanning electron microscopy (SEM)
image of Lower Cretaceous rocks of Western
Canadian Sedimentary Basin. A marine algae (dark
band) and clay matrix bend around a framboidal
pyrite.
Magnification: ×10,000
Image taken by: Omid H. Ardakani, GSC Calgary

Description: Scanning electron microscopy (SEM)
image of rocks of Western Canadian Sedimentary
Basin. Kaolinite “Booklets” filled intergranular pore
spaces in the rock.
Magnification: ×10,000
Image taken by: Omid H. Ardakani, GSC Calgary
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Description: Scanning electron microscopy (SEM)
image of Lower Cretaceous rocks of Western
Canadian Sedimentary Basin. Intergranular pore
space with abundant quartz, potassium feldspar,
and chlorite clay mineral plates.
Magnification: ×1,200
Image taken by: Omid H. Ardakani, GSC Calgary

Description: Energy-dispersive X-ray Spectroscopy
(EDXS) image of Lower Cretaceous rocks of Western
Canadian Sedimentary Basin. Elemental analysis with
EDXS shows the mineralogical variations in the rock
matrix. Purple color represents clay minerals (kaolinite
“Booklets), yellow represents distribution of quartz, and
blue represents dolomite distribution in sample.
Magnification: ×1,200
Image taken by: Omid H. Ardakani, GSC Calgary
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Description: White incident light (reflected) organic
petrology image of Lower Cretaceous rocks of Western
Canadian Sedimentary Basin. Abundant frambiodal
pyrite formed in close vicinity of marine algae (grey
bands) in shale matrix.
Image taken by: Omid H. Ardakani, GSC Calgary

50 µm

Description: Same image under ultraviolet (UV) light.
Accumulated oil in the framboidal pyrite pore spaces exuded
due to generated heat by UV light. Framboidal pyrite pore
spaces accommodated generated oil in the rock.
Image taken by: Omid H. Ardakani, GSC
Calgary

50 µm
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Description: Organic petrology
image of Lower Cretaceous rocks of
Western Canadian Sedimentary
Basin, under white incident light (left)
and same view under ultraviolet (UV)
light (right). A big dolomite crystal
formed inside a fracture that filled with
“migrabitumen”. Hydrocarbon-bearing
fluid inclusions (shiny green spots)
inside dolomite crystal in the right
image suggest the oil migration while
dolomite formed. Sloid bitumen exhibit
dark brown fluorescence color (left).
Image taken by: Omid H. Ardakani,
GSC Calgary

50 µm

Session announcement at the International
Meeting of Sedimentology 2017 (33rd IAS &
16th ASF Joint Meeting)

FERREIRO
MÄLHMANN, Simon
LOPEZ, or Andrea
MOSCARIELLO about
your interest to participate at the conference.
This will help us to better plan to invite one or
two keynote speakers depending on the
number of participants.

Session SR7.4/FSD8.8:
“Geothermal studies in sedimentary basins
with clay minerals and organic indices to
characterize present-day geotherms, fluid
and hydrocarbon migration systems”

Location: Toulouse, France, 10th-12st October
2017.

Dear friends and colleagues,

Call for Abstracts: deadline 15th June 2017

We would like to draw your attention to the
next International Meeting of Sedimentology
(IMS2017) held in Toulouse, France, from 10
to 12 of October 2017. Early bird registration
closes 15th June 2017. More information may
be found at:
https://ims2017.sciencesconf.org/.

Description:
Sedimentary basins can be the origin of
different energy sources: oil, gas, geothermal;
and therefore, a subject of major interest.
Basins are filled with sedimentary rocks and
formed in different geodynamic settings. In this
context, geothermal studies involving clay
mineralogy and organic indices are of great
importance to characterize pressure (P) and
temperature (T) conditions involved in the
formation and evolution of sedimentary basins.

Under
the
SYMPOSIUM
FSD8
Fluids/Sediments Interactions & Diagenesis,
we are organizing a session that hopefully
catches your interest. Please inform Sébastien
POTEL,
Isabel
SUÁREZ-RUIZ, Rafael
18
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As they involve rock-water interaction,
dissolution and precipitation and transfers of
mass and energy (e.g. hydrocarbon migration,
thermal up-flows) fluid dynamics are also of
interest. The reconstruction of subsidence and
tectonic history combined with the dynamic
study of fluids is crucial for basin modelling.
Moreover, these studies are also significant for
evaluating
the
potential
sources
of
hydrocarbons and/or geothermal resources.

March 2017

2017 ICCP Meeting
Registration and Abstract Submission is
NOW OPEN
69th Meeting of the
International Committee for Coal and
Organic Petrology (ICCP)
September 3-9, 2017, Bucharest, Romania

The characterization of P-T fields of a basin,
the correlations between clay indices, organic
parameters, index minerals (Barrow zones),
facies critical paragenesis (facies zones of
Winkler), fluid inclusion P-T determinations and
clay mineral isotopic studies are necessary to
understand different geodynamic settings. All
these investigations are dedicated to gaining
insights into the geodynamic evolution of lowgrade metamorphic terranes. Geodynamics,
advective heat flow or hydrothermal convective
heat transfer have an important control on all
applied geothermal indices.

Registration and abstract submission are open
for the 69th ICCP Meeting to be held in
September in Bucharest, Romania. Please visit
the meeting website and see all the information
regarding the associated technical and social
events, fieldtrip and Hotels.

Finally, the present-day thermal equilibrium of
the basins and the distribution of potential
geothermal and hydrocarbon resources may
be the result of this complex evolution history
and later re-distribution of heat. The session is
intended to consolidate progress in these types
of studies.

We look forward to your registration and
abstract submissions, in making this meeting a
great success. If you have any questions
regarding the meeting, please contact Dr.
Georgeta Predeanu at:

Abstract submission closes March 30th!
Early bird registration ends May 31st!
Hotel reservations are due by June 10th,
under ICCP code.

iccp2017romania@gmail.com or
gpredeanu@gmail.com

We hope to see you in Toulouse at the IMS as
active contributor on our session!

Link to the meeting documents:
http://www.iccop.org/meetings/2017-iccpmeeting-in-bucharest-romania/

Best regards,
Sébastien POTEL
(Sebastien.potel@unilasalle.fr)
Isabel SUÁREZ-RUIZ (isruiz@incar.csic.es)
Rafael FERREIRO MÄLHMANN
(ferreiro@geo.tu-darmstadt.de)
Simon LOPEZ (s.lopez@brgm.fr)
Andrea MOSCARIELLO
(andrea.moscariello@unige.ch)
The Session Conveners

For more information please visit
Meeting Website: http://www.iccop.org
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69th Annual Meeting of the International
Committee for Coal and Organic Petrology
(ICCP)
September 3 - 9, 2017 │Romanian Academy Library│Bucharest, Romania
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FIRST ANNOUNCEMENT
Organizers

Under the Auspices of

ACADEMIA ROMÂNĂ

UNIVERSITATEA POLITEHNICA
DIN BUCUREŞTI

Co-organizers

Course in Coal Science
October 8-14, 2017 – Xuzhou, CHINA
China University of Mining and Technology, Xuzhou & Beijing

MOTIVATION AND OBJECTIVE
Coal production is at an all-time high and coal will remain a key component of the
global energy mix in the foreseeable future. However, formal training in coal science is
increasingly difficult to obtain, due to the retirement of many leading teachers and
researchers over recent years.
For the benefit of young coal scientists, students, and the global coal industry,
this one-week course, presented by international leaders in different branches of
modern coal science will provide essential background information and practical
training about coal science, to every attendee from academia, industry and
government agencies.

COVERAGE OF TOPICS AND ACTIVITIES
October 8-14, 2017 –Xuzhou (China), easily accessible from Beijing, Shanghai,
Nanjing, Guangzhou, Hongkong, etc.
 Coal Formation/Coal Geology;
 Global Coal Resources and Reserves;
 Coal Mining, Preparation and Transportation;
 Coal Petrology, Chemistry and Mineralogy;
 Coalbed Methane and Gas storage;
 Coal Utilization, and Environmental and Health Issues with a focus on solutions;
October 13-14, 2017 – Field trips
 Visits to active coal mines and geological sites;

DISTINGUISHED PRESENTERS
Dr. Robert B. Finkelman
Dr. James C. Hower
Dr. Colin R. Ward
Dr. Jack C. Pashin
Dr. Shifeng Dai

Contact
If you have any questions concerning registration,
please do not hesitate to contact:
Mr. Zhen Wang
Phone: +86-136-8307-6706
Email: taylorwz9301@gmail.com
Prof. Shifeng Dai
Phone: +86-135-2021-1203
Email: daishifeng@gmail.com

This unique course is OPEN to all of you who are interested.

REGISTRATION FORM
Course in Coal Science
Title (Prof/Dr/Mr/Mrs/Ms)
Surname
First name
Affiliation
Postal address
(for the invoice)

Province

Code

Work telephone number
Mobile number
Email address
Dietary requirements
DAY OF ATTENDING
Registration fees
• Individual – 250 US$
• Students, retirees – 100 US$
REGISTRATION FEES INCLUDE VAT
Registration Fees include: Name tag, course handouts, tea/coffee, field trip, and daily meals.
NOTE: You may sign this form with an electronic signature or by typing your name in the signature field.
By submitting this form (whether signed or not), you should acknowledge that you have read, understood and agreed
the terms and conditions listed below.

Signature

Date

Contact

Terms & Conditions

If you have any questions concerning
registration, please contact:
Mr. Zhen Wang
Phone: +86-136-8307-6706
Email: taylorwz9301@gmail.com
Prof. Shifeng Dai
Phone: +86-135-2021-1203
Email: daishifeng@gmail.com

The applicant indicates their own desire to be registered
for this course and therefore accepts the full
responsibility for their payment of the registration fees.
Payment is due on invoicing. All payment must be
received prior to the start of the course. Cancellation
should be made in writing up to 7 days prior to the start
of the course. No refund or credit note will be issued if
written cancellation is not received timeously. You will
then remain personally liable for payment of the invoice.
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CALENDAR OF EVENTS

2017
Please send in meeting, short course and special event announcements to the Editor

http://www.tsop.org/events.html
April 2-5

AAPG 2017 Annual Convention & Exhibition - Houston, TX, USA

June 26-30
10th ICCP Course on Dispersed Organic Matter – Potsdam, Germany

August 13-18

Goldschmidt Conference - Paris, FRANCE

September 3-9

69th ICCP Annual Meeting - Bucharest, ROMANIA

September 5-8

2017 Pittsburgh Coal Conference - Pittsburgh, PA, USA

September 11-15

World Multidisciplinary Earth Science Symposium (WMESS) - Prague, CZECH REPUBLIC

September 21-27
34th TSOP Annual Meeting - Calgary, CANADA

October 8-14, 2017
Course in Coal Science, Xuzhou, China- see attached flyer

October 15-18

AAPG-SEG 2017 International Convention & Exhibition - London, UK

October 22-25

2017 GSA Annual Meeting - Seattle, WA, USA

23

Crossing Time: University of Canterbury Geology students examine Cretaceous-age sedimentary sequences at low tide on 12-mile Beach,
West Coast, South Island, New Zealand (-42.317936º, 171.275379º). These sequences contain alluvial fans, fluvial sands, lacustrine
mudstones and (lateral from this outcrop) 25 m thick low ash yield and low sulphur coal beds. Photograph taken September 2012 on the annual
field trip for the Coal and Petroleum Geology graduate level course. For more on the Cretaceous geology of the area see: (1) Moore, T.A., Li,
Z., Moore, N., 2006. Controls on the formation of an anamalously thick Cretaceous-age coal mire, in: Greb, S., DiMichele, W. (Eds.), Wetlands
through time. Geolgical Society of America Special Paper 399, Boulder, Colorado, pp. 269-290. (2) Newman, J., Newman, N.A., 1992. Tectonic
and paleoenvironmental controls on the distribution and properties of Upper Cretaceous coals on the West Coast of the South Island, New
Zealand, in: McCabe, P.J., Parrish, J.T. (Eds.), Controls on the distribution and quality of Cretaceous Coals. Geological Society of America,
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