
GY 402: Sedimentary PetrologyGY 402: Sedimentary Petrology

Lecture 14:Lecture 14:
Immature Siliciclastic Sedimentary EnvironmentsImmature Siliciclastic Sedimentary Environments

Alluvial Fans, Braided StreamsAlluvial Fans, Braided Streams
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Last TimeLast Time

1.1. Immature siliciclastic sedimentImmature siliciclastic sediment

2.2. Immature siliciclastic sedimentary rocksImmature siliciclastic sedimentary rocks

3.3. Point counting Point counting (for this or the next lab assignment)(for this or the next lab assignment)

Immature siliciclastic sediment and sedimentary rocksImmature siliciclastic sediment and sedimentary rocks



QQ

FF RR
Source: Source: BlattBlatt, H., Middleton, G and Murray, R., 1980: Origin of Sedimentary R, H., Middleton, G and Murray, R., 1980: Origin of Sedimentary Rocks. Prentice Hill, 782 p.ocks. Prentice Hill, 782 p.

““ImmatureImmature”” rocksrocks
(mineralogically unstable)(mineralogically unstable)

Enriched in feldspars and Enriched in feldspars and 
unstable rock fragmentsunstable rock fragments

Siliciclastic Sedimentary RocksSiliciclastic Sedimentary Rocks



Important Grain ParametersImportant Grain Parameters

Grain SizeGrain Size
(energy of deposition)(energy of deposition)

RoundingRounding
(degree of  wear)(degree of  wear)

SortingSorting
(energy of deposition)(energy of deposition)



Immature Siliciclastic SedimentImmature Siliciclastic Sediment

Is usually more diverse Is usually more diverse 
(mineralogy(mineralogy--wise) than wise) than 
mature sediment. mature sediment. 

Grains include:Grains include:

XNXN 250 250 µµmm

Plagioclase feldsparPlagioclase feldspar

Orthoclase Orthoclase 

MicroclineMicrocline

MicasMicas

LithicsLithics

QuartzQuartz



Lithic FragmentsLithic Fragments



Lithic FragmentsLithic Fragments



Hand specimensHand specimens
ImatureImature siliciclastic sandstonessiliciclastic sandstones

((arkosearkose -- litharenite)litharenite)

5 cm5 cm

ArkoseArkose (basalt(basalt--derived)derived)

Litharenite (igneous/sedimentaryLitharenite (igneous/sedimentary--
derived)derived) ArkoseArkose (granite(granite--derived)derived)



pplppl xnxn 750 750 ��mm

ArkoseArkose

plagioclaseplagioclase

ThinThin--section Photomicrographssection Photomicrographs



TodayToday’’s Agendas Agenda

Immature siliciclastic sediment and sedimentary rocksImmature siliciclastic sediment and sedimentary rocks

Pictorial overview Pictorial overview 

Alluvial fansAlluvial fans

Braided riversBraided rivers



Alluvial FansAlluvial Fans

1 km



1 km

Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Fan headFan head
mid fanmid fan

Fan toeFan toe

Alluvial

plain

Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



gradient

wind

Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial FansAlluvial Fans



Alluvial Fans Alluvial Fans -- view from the topview from the top



Alluvial FansAlluvial Fans

FanFan--shaped deposits shaped deposits 
of siliciclastic of siliciclastic 
sediment deposited sediment deposited 
at the base of at the base of 
mountainsmountains

Gravel to clay sizedGravel to clay sized

Angular to sub roundedAngular to sub rounded

immatureimmature



Best developed in arid regionsBest developed in arid regions

Alluvial FansAlluvial Fans



Best developed in arid regionsBest developed in arid regions

Best developed in tectonically active areasBest developed in tectonically active areas

From Walker, R.G. 1980. Facies Models. From Walker, R.G. 1980. Facies Models. Geological Association of CanadaGeological Association of Canada

Alluvial FansAlluvial Fans



Best developed in arid regionsBest developed in arid regions

Best developed in tectonically active areasBest developed in tectonically active areas

From Walker, R.G. 1980. Facies Models. From Walker, R.G. 1980. Facies Models. Geological Association of CanadaGeological Association of Canada

Lateral finingLateral fining

Alluvial FansAlluvial Fans



Best developed in arid regionsBest developed in arid regions

Best developed in tectonically active areasBest developed in tectonically active areas

Formed primarily through the action of water flow, Formed primarily through the action of water flow, 
but there are also mass flow depositsbut there are also mass flow deposits

Alluvial FansAlluvial Fans



Best developed in arid regionsBest developed in arid regions

Best developed in tectonically active areasBest developed in tectonically active areas

Formed primarily through the action of water flow, Formed primarily through the action of water flow, 
but there are also mass flow depositsbut there are also mass flow deposits

Debris flows, fluidized flow and Debris flows, fluidized flow and ““sievesieve”” depositsdeposits

Alluvial FansAlluvial Fans

Chalk BoardChalk Board
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Alluvial Fan FaciesAlluvial Fan Facies
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Alluvial Fan FaciesAlluvial Fan Facies
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Alluvial Fan FaciesAlluvial Fan Facies
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Debris Debris 
flowsflows
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Channel Channel 
depositsdeposits
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Alluvial Fans Alluvial Fans -- sed. sectionssed. sections

NemecNemec, W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: , W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: their significant features and some comments on gravelly their significant features and some comments on gravelly 
massmass--flow deposits. flow deposits. InIn Koster, E.H. and Steel, R. Koster, E.H. and Steel, R. edseds)), Sedimentology of Gravels and Conglomerates. , Sedimentology of Gravels and Conglomerates. Canadian Society of Canadian Society of 
Petroleum Geologists Petroleum Geologists MemMem. 10. 10, 1, 1--31.31.



NemecNemec, W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: , W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: their significant features and some comments on gravelly their significant features and some comments on gravelly 
massmass--flow deposits. flow deposits. InIn Koster, E.H. and Steel, R. Koster, E.H. and Steel, R. edseds)), Sedimentology of Gravels and Conglomerates. , Sedimentology of Gravels and Conglomerates. Canadian Society of Canadian Society of 
Petroleum Geologists Petroleum Geologists MemMem. 10. 10, 1, 1--31.31.

Alluvial Fans Alluvial Fans -- sed. sectionssed. sections



NemecNemec, W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: , W. and Steel, R.J., 1984. Alluvial and coastal conglomerates: their significant features and some comments on gravelly their significant features and some comments on gravelly 
massmass--flow deposits. flow deposits. InIn Koster, E.H. and Steel, R. Koster, E.H. and Steel, R. edseds)), Sedimentology of Gravels and Conglomerates. , Sedimentology of Gravels and Conglomerates. Canadian Society of Canadian Society of 
Petroleum Geologists Petroleum Geologists MemMem. 10. 10, 1, 1--31.31.

Interbedded Interbedded 
gravel/ sand gravel/ sand 

bedsbeds

Alluvial Fans Alluvial Fans -- sed. sectionssed. sections



gravelgravel

sandsand

LenticularLenticular, scoured sediment bodies, scoured sediment bodies

Alluvial Fans Alluvial Fans -- sed. sectionssed. sections



Braided StreamsBraided Streams



Braided StreamsBraided Streams

MeanderingMeandering

BraidedBraided



Braided StreamsBraided Streams
Best developed in alluvial plains with Best developed in alluvial plains with ““steep gradientssteep gradients”” (1 to 3 (1 to 3 
degrees of slope); frequently in mountainous areasdegrees of slope); frequently in mountainous areas

http://www.ak.nrcs.usda.gov/technical/images/Braided%20River.jpg



Stream morphologyStream morphology

Walker, R.G. and James, N.P., 1992. Facies Models. Response to SWalker, R.G. and James, N.P., 1992. Facies Models. Response to Sea Level Change.ea Level Change.Geological Association of Geological Association of 
Canada, Canada, 409p.409p.

Braided                               Braided                               AnastomosingAnastomosing MeanderingMeandering



Braided Streams FaciesBraided Streams Facies

Walker, R.G. and James, N.P., 1992. Facies Models. Response to SWalker, R.G. and James, N.P., 1992. Facies Models. Response to Sea Level Change. ea Level Change. Geological Association of Geological Association of 
Canada, Canada, 409p.409p.



Walker, R.G. and James, N.P., 1992. Facies Models. Response to Walker, R.G. and James, N.P., 1992. Facies Models. Response to 
Sea Level Change. Sea Level Change. Geological Association of Canada, Geological Association of Canada, 409p.409p.

Gravel beds comprise the majority Gravel beds comprise the majority 
of channel and bar facies, but sand of channel and bar facies, but sand 
and mud are also common (flood and mud are also common (flood 
plain facies)plain facies)

Braided Streams FaciesBraided Streams Facies
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Braided Streams FaciesBraided Streams Facies



Braided Stream Braided Stream ––sed sectionssed sections

Walker, R.G. and James, N.P., 1992. Facies Models. Walker, R.G. and James, N.P., 1992. Facies Models. 
Response to Sea Level Change. Response to Sea Level Change. Geological Association Geological Association 
of Canada, of Canada, 409p.409p.



Upcoming StuffUpcoming Stuff
HomeworkHomework

1) Mid term exam due Thursday March 101) Mid term exam due Thursday March 10thth

2) St Stephens Quarry section due Friday March 112) St Stephens Quarry section due Friday March 11thth

Lab TodayLab Today
1) Immature Siliciclastic Petrography (due today)1) Immature Siliciclastic Petrography (due today)
2) Mature thin section discussion redo (due 2) Mature thin section discussion redo (due today)today)

Next Tuesday: Next Tuesday: 
Mardi Gras Holiday (woo Mardi Gras Holiday (woo hoohoo!)!)

Next Thursday: Next Thursday: 
Moscow Landing Overview and Library Research ActivityMoscow Landing Overview and Library Research Activity


