- NN IERNERNEESEES o

|

Sediment Coring to Ground-Truth Seismic and Test

-Sand Resource Potential in the Trinity River Paleo-
valley, Offshore Galveston, TX

Chris Lowery!, Patty Standring’, John Swartz', John Goff', Sean Gulick’,
Robert Reece?, Nikki Bretting’

'Institute for Geophysics, Jackson School of Geosciences, University of Texas at Austin

°Department of Geology and Geophysics, Texas A&M

= i

¥ Wy
ik AL -
BV EA v
AR Y7
A

cOScClence
The University of Texas at Austin

ackson School of Geosciences
::)\\\\\\ \\ ===




Texas fluvial systems on the continental shelf
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Significant sand resources within fluvial systems

Sand
M Silt-loamy sand

Lateral-accretion
surface

Dunne et al., 2013




Significant sand resources within fluvial systems
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Significant sand resources in estuarine systems, too
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Other Bay Sediments
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14 km

>
Moran et al, 2016

Extent of valley geometry
fairly well constrained

But what actually makes up a
valley?

Internal stratigraphic
architecture?

How do coastal rivers respond
to transgression and how
does the shelf evolve?



Other Bay Sediments
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Platform borings confirm basal fluvial sands

Boring 4
WD = 174

Lithology

Very soft
shelly clay

Soft clay
w/ shell

Siity to sandy
clay

Organic clay
w/ wood

Sandy clay
w/ wood

Lt grey,
fine sand

Fine gravel

Very stiff
dark green
clay

Thomas, 1991
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Foraminifera Provide a Tool to Determine Depositional Environment
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Galveston Bay Species

3 Biofacies:

* Elphidium (bay mouth)
 Ammonia (central bay)
* Ammotium (upper bay)

Poag, 2001
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PC-2 Fluvial Terrace and Estuarine bay fill
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PC-2 Fluvial Terrace and Estuarine bay fill
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PC-4 Pleistocene Terrace
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PC-4 Pleistocene Terrace %Coarse (>63um)
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TRiPPLinel
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C-1: Inclined strata (point bar?) and channel fill outside valley
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TRiPPLineld

GC-5: Upper valley fill
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2 & 3:Inclined strata (tidal inlet?)
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GC-2 & 3: Inclined strata (tidal inlet?)
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Radiocarbon Ages Still Pending
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Conclusions

* Extensive sand deposits exist in the shallow
estuarine section of the drowned Trinity river
valley

* Microfossils show that most estuarine sands
are associated with an outer bay environment
(tidal deltas and washover fans behind the
barrier islands — the latter may be particularly
suitable for beach nourishment, since it’s
essentially beach sand)

* Itis not clear that there is a substantial
bayhead delta in our study area

* High-contrast seismic facies in estuary appear
related to interbedded sands, low-contrast
seismic facies are more muddy — important for
future exploration




- Wy
-

«,aa_av'n:,',- - e

- Futur

-, oL

,' ,, - Fm;h_fd‘_rdnim;fer.ajg‘inalyﬂiﬁof Cbr

, ic mtegrqt:
in% pmg;of e’?tdarm*e




	Structure Bookmarks
	Sect
	Figure
	Figure
	Span
	Textbox
	H1
	Span
	Span
	Span
	Span
	Span
	Span



	Figure
	Span
	Textbox
	P
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span



	Textbox
	P
	Span
	Span

	P
	Span
	Span


	Figure
	Figure
	Figure
	Figure

	Sect
	Figure
	Figure
	Textbox
	P
	Span



	Sect
	Figure
	Significant sand resources within fluvial systems
	Significant sand resources within fluvial systems
	Significant sand resources within fluvial systems


	Textbox
	P
	Span



	Sect
	Figure
	Figure
	Figure
	Span
	PC2
	PC2
	PC2



	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	B
	B
	B
	ay/estuarine



	Figure
	Figure
	Figure
	Span
	PC2
	PC2
	PC2



	Figure
	Figure
	Figure
	Figure
	Span
	Fluvial sands
	Fluvial sands
	Fluvial sands



	Significant sand resources within fluvial systems
	Significant sand resources within fluvial systems
	Significant sand resources within fluvial systems



	Significant sand resources in 
	Significant sand resources in 
	Significant sand resources in 
	Significant sand resources in 
	e
	stuarine systems, too


	Figure
	Aschoff
	Aschoff
	Aschoff
	et al., (2018) 
	Sedimentology


	Figure
	Woolf, 2012
	Woolf, 2012
	Woolf, 2012


	•
	•
	•
	•
	•
	Bayhead deltas, 
	washover
	fans, and 
	flood
	-
	and ebb
	-
	tide 
	deltas are all potential 
	sand resources


	•
	•
	•
	Probably thinner and 
	finer
	-
	grained, but 
	significantly shallower in 
	the section





	Sect
	Textbox
	H1
	Span
	Span
	Span


	Figure
	Figure
	Figure
	Houston
	Houston
	Houston


	Heald
	Heald
	Heald

	Bank
	Bank


	Sabine
	Sabine
	Sabine

	Bank
	Bank


	Trinity
	Trinity
	Trinity


	Sabine
	Sabine
	Sabine


	Figure
	Textbox
	P
	Span
	Span
	Span

	P
	Span
	Span

	P
	Span
	Span

	P
	Span
	Span
	Span



	Sect
	Figure
	Figure
	Figure

	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span



	Sect
	Figure
	Textbox
	P
	Span



	Coring
	Coring
	Coring
	Coring


	Figure
	Figure

	Sect
	Figure
	Figure
	Figure
	100µm
	100µm
	100µm


	Figure
	Figure
	Figure
	Span
	Foraminifera Provide a Tool to 
	Foraminifera Provide a Tool to 
	Foraminifera Provide a Tool to 
	D
	etermine Depositional Environment



	Leckie and Olson, 2003
	Leckie and Olson, 2003
	Leckie and Olson, 2003


	Figure
	Figure

	Galveston Bay Species
	Galveston Bay Species
	Galveston Bay Species
	Galveston Bay Species


	Figure
	3 
	3 
	3 
	Biofacies
	:

	•
	•
	•
	•
	Elphidium
	(
	b
	ay mouth)


	•
	•
	•
	Ammonia
	(central 
	b
	ay)


	•
	•
	•
	Ammotium
	(upper bay)




	Figure
	Figure
	Figure
	Poag
	Poag
	Poag
	, 2001


	Figure
	Figure
	Figure

	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	PC2
	PC2
	PC2



	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	PC
	PC
	PC
	-
	2 Fluvial Terrace and Estuarine bay fill




	Sect
	Figure
	Figure
	Figure
	Span
	PC2
	PC2
	PC2



	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	PC
	PC
	PC
	-
	2 Fluvial Terrace and Estuarine bay fill



	Figure
	Figure
	Figure
	Figure
	Span
	8,330 
	8,330 
	8,330 
	±
	30 CBP



	Figure
	Span
	8,600 
	8,600 
	8,600 
	±
	30 CBP



	Figure
	Span
	7
	7
	7
	,690 
	±
	25 CBP




	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Span
	PC
	PC
	PC
	-
	4 Pleistocene Terrace




	Sect
	Figure
	Span
	PC
	PC
	PC
	-
	4 Pleistocene Terrace



	Figure
	Figure
	Figure
	Figure
	Span
	Depth (m)
	Depth (m)
	Depth (m)



	Figure
	Span
	37,9000 
	37,9000 
	37,9000 
	±
	1,300 CBP



	Figure
	Span
	8,600 
	8,600 
	8,600 
	±
	30 CBP



	Chart
	Span
	0
	0
	0


	20
	20
	20


	40
	40
	40


	60
	60
	60


	80
	80
	80


	100
	100
	100


	%Coarse (>63µm)
	%Coarse (>63µm)
	%Coarse (>63µm)



	Preliminary 
	Preliminary 
	Preliminary 

	And
	And

	Incomplete!
	Incomplete!



	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	6: Lower valley fill and terrace



	Figure

	Sect
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	6: Lower valley fill and terrace



	Figure
	Figure
	Figure
	Figure
	Figure
	Span
	Depth (m)
	Depth (m)
	Depth (m)




	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	1: Inclined strata (point bar?) and channel fill outside valley




	Sect
	Figure
	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	1: Inclined strata (point bar?) and channel fill outside valley



	Figure
	Figure
	Figure
	Depth (m)
	Depth (m)
	Depth (m)


	Figure
	Span
	Depth (m)
	Depth (m)
	Depth (m)




	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	4: Lower valley fill and terrace




	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	4: Lower valley fill and terrace



	Figure
	Figure
	Figure
	Figure
	Span
	Depth (m)
	Depth (m)
	Depth (m)



	Figure
	Span
	8,830 
	8,830 
	8,830 
	±
	35 CBP




	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	5: Upper valley fill




	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	5: Upper valley fill



	Figure
	Figure
	Figure
	Figure
	Span
	Depth (m)
	Depth (m)
	Depth (m)




	Sect
	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Textbox
	P
	Span


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Textbox
	P
	Span


	Textbox
	P
	Span


	Figure

	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	2 & 3: Inclined strata (tidal inlet?)




	Sect
	Figure
	Figure
	Figure
	Span
	GC
	GC
	GC
	-
	2 & 3: Inclined strata (tidal inlet?)



	Figure
	Figure
	Figure
	Depth (m)
	Depth (m)
	Depth (m)



	Radiocarbon Ages Still Pending
	Radiocarbon Ages Still Pending
	Radiocarbon Ages Still Pending
	Radiocarbon Ages Still Pending


	Figure
	Figure
	Figure

	Conclusions
	Conclusions
	Conclusions
	Conclusions


	Figure
	•
	•
	•
	•
	•
	Extensive sand deposits exist in the shallow 
	estuarine section of the drowned Trinity 
	r
	iver 
	valley


	•
	•
	•
	Microfossils show that most estuarine sands 
	are associated with an outer bay environment 
	(tidal deltas and 
	washover
	fans behind the 
	barrier islands 
	–
	the latter may be particularly 
	suitable for beach nourishment, since it’s 
	essentially beach sand
	)


	•
	•
	•
	It is not clear that there is a substantial 
	bayhead
	delta in our study area


	•
	•
	•
	High
	-
	contrast seismic facies in estuary appear 
	related to interbedded sands, low
	-
	contrast 
	seismic facies are more muddy 
	–
	important for 
	future exploration





	Sect
	Figure
	Textbox
	H2
	Span


	Textbox
	L
	LI
	LBody
	Span
	•
	Span
	Span


	LI
	LBody
	Span
	•
	Span
	Span
	Span
	Span
	Span
	Span


	LI
	LBody
	Span
	•
	Span
	Span


	LI
	LBody
	Span
	•
	Span
	Span
	Span
	Span
	Span
	Span
	Span
	Span







