Late Paleocene to Early Eocene Karstic Clay Deposit of
the Red Bank Grouﬁé\(l;\lorthern Belize, Central America)

*Sandor Ricketts?, David T. }%Jrl Nicholas R. Myers, Sr.2, and Daniel Larsen?

!Department of Geoscnence%;burn University, AL

2Paleo-Data, Inc., New@%a/ns, LA
3Department of Earth Sciences, University o %\phis, Memphis, TN

April 1, 2021 §3 ‘<7
THE

GEOLOGICAL GE . A

S ASCIENEES "l




J Introduction

! 1
A. 92 20

Gulf of Mexico

Pacific Ocean

| 250 km

T §

GEOLOGICAL GE I

ooy o SCIENCES

Structural Map of Corozal Basin
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d Red Bank Group

Dark grey to black clay Tan clay Red clay
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Photos of the Red Bank Group from Spanish Lookout, Belize (personal photos of Dr. K @

* Ages determined using nannofossils @43
a. Prinsius bisulcus- ~54.56 m.y.-early Eocene - tan clay 0?3
b. Toweius tovae- ~55.86 m.y.-late Paleocene - red clay ]
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330ft
- Black clays and other organic rich, dark clays

Tan clays with silty zones

. Black clays and other crganic rich, dark clays

Tan clays with silty layers and gypsum crystal zones

- Black clays and other crganic rich, dark clays

Tan clays with sandy zones
270 e

I Black clays
Tan clays, sandy

B Red clays

Tan clays, sandy

Red clays with sand and gravel zones
240ft
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d Well & Sample Selection

* Divide wells in category based on clay deposits

 Clay from surface only
e Clay from surface and withi
e Clay only in limestone
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d Petrography

d Grains
= Lithological & Mineralogical Mixture
= Chert, carbonates, framework silicates,

clay
4 Fossil

= Miliolid foraminifera
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d Petrography

BCZA

BD 1A

Framework slicate

BW 1A

CAM 1A
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Carbonate domination
Grains containing clay were
second most common

Clay was underrepresented
as many grains were clay
encrusted




1 XRD Analysis

UL WOl | ouanuey| Semele | Sample | Percemags | Cartionate * Varying carbonate percentage (blue) with depth for each well

Number Name number pictures Carbonate Content change
A * CPR #1 carbonate % decrease
CPR #1A . 3 ¥ ( 9 77.50 .
L * MU #4 carbonate % increase
5 Chan Pine 3 SRR o g }{' g 1603 Decreas;
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 Tou #2 carbonate % decrease then increase
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1 XRD Analysis

wen | wen oo sampie | e [seamen auniny | seamensie [ ¢ VArying sediment quantity (brown) and size (orange) with depth with
Number Name number sediments change change
each well

* CPR #1 guantity decrease size decrease then increase

s Qamers | 3 | coeme '"“J:ff:aC:Sl(\ MU #4 quantity no change size decrease with depth
e S| #1 quantity decrease then increase size increase then decrease

Tou #2 quantity increase size increase then decrease

MU #4A

T L s e ’ﬁop #2 quantity increase size decrease
MU #48 N
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1 XRD Analysis

m
(001) (002) (003) whi

Chlorite (Fe) 14.2 7.1 4.74

Test

lllite 10.1 5 @ /7—\
.. 7.15 3.58 ’y Illite
Kaolinite \ 3 S e
7 35 /‘ ontmorillonite
Montmorillonite Ls > 3.75 O’f Chiorite
169 8.46 5.64 Q Kaolinite
Vermiculite

Vermiculite 14.4 7.6 3.58
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Outcrop samples

 All samples (outcrop/subsurface) contained WP 1 Way Point 449_SPB
. . . . WP 3 Way Point 448 _SP1
illite, montmorillonite and chlorite WP 6 Way Point 449 SPA
e Kaolinite and vermiculite were present in some srgrouz Subsurface samples
CPR1 Chan Pine Ridge 1

samples MU 4 Mike Usher 4

VOP 2
e Subsurface samples contained all groups U ill 2 ian Ignazciol
ou oucan
VOP 2 Valley Of Peace 2




d Stratigraphy

Map showing depression, wells, faults and cross section lines | ® Various peaks and
depression

* Clay unconformable contact
with underlying limestone

e Variations and faults also

B e e interpreted from seismic
8\3; B g e survey analysis

_C’{% {| * Fault bounded with

iometers - ‘?‘i\ . additional cross-cutting

faults

Map created by Sandor Ricketts
Data Sourced from Petroleum and Geology Department Belize

NAD 1927 UTM Zone 16N
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1 Sea Level Change & Depositional Environment Shifts

Average eustatic sea-level from 59.15 Ma to 58.71 Ma
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* Thick deposit in karst, some thinner deposits in channels

* Biostratigraphic study indicates thick and thin deposit
are marine within the same age range

* P-E Thermal Maximum occurred during deposition of clay
may have attributed to gypsum

Map created by Sandor Ricketts
Data Sourced from Petroleum and Geology Department Belize
NAD 1927 UTM Zone 16N
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d Discussion & Conclusion

e Corozal basin dominated by

Cretaceous limestone, later

i ' I i
creating the cave system \9 Map showing wells and clay deposits
: N Orange Walk
* Hydrocarbon exploration ; ) F

discovered thick clay deposits

* Clay filled karst are present in the
Corozal Basin, karst exhibits no
surficial expression

* Red Bank group, was influenced | TR o Demopan_____ :\
global/regional sea level changes |

O Clay at surface QOil fields /

e Regional tectonic activity
. @ Clay below surface D Never Delay
| nfl U e n CEd th e Red Ba n k G rO U p == Karst cross section D Spanish Lookout
HY Map created by Sandor Ricketts = District boundaries Clay Deposit i
d e pOS Itl On Data Sourced from Petroleum and u P 3
Geology Department Belize [:‘ Thick deposit
NAD 1927 UTM Zone 16N Kilometers || Thin deposit

* Facies changes in the clay impacted
seismic interpretation
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d Discussion & Conclusion
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Red Bank Clay deposit age range late Paleocene to early Eocene
Red bank clay is localized in the karstic formation with depositions in channel

Thicknesses vary dependin karst depth and channel size
Deposition took place in low y marine environment
Deposition Influenced by regressi nd transgression sequences creating multiple facies
Deposition in marine and freshwat ip&uence resembling estuary
F IHlustration cﬁ‘:‘kl'zrst and channels FI
ol %

C #1 |EI‘5,\ [ JLimestone

Channel with clay

1 I
| \Well W #3 CHI #1
Created by Sandor Ricketts

Channel without clay
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