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Abstract

Turbidites are distinctive fining upward sedimentary sequences caused by density
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Zavala et al. (2016). From Zavala et al. (2016), intrabasinal turbidites contain Quaternary glacial e Tone\ e e — characteristics
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extrabasinal turbidites have climbing ripples, fine grains, lamination, and are (BOOth ot al 2003) / . - go}\
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cor_1c|ude that bc_)th Flathead lake and Garden gulch have gxtrabgsmal turbidites, retreat = glacial outburst floods (Hofmann et al.. E _ T : secton B Sit fninc
which agrees with Hofmann et al. (2010), but disagrees with Smith (2017). 2010) : : T S upward to clay, little to —
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e Turbidites are ST 1 T reee Flathead Lobe (Hofmann et al., 2010) s S '-
Sedlmentary Sequences § : gfgirzz,?ggcmud O I_O('jfmann et al. (2010) determ|ned o :—:—_ g = ;
. 1 " trbiits muc sedimentary structures = extrabasinal M Ex=l (e : | ? o g
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(Zavala et al., 2016) 5 ~ l lg C | Roplesana = - L g g %E laminae, asymmetric
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Figure 1: A traditional Bouma turbidite from Bouma’s 1962

O Sed | me ntary Seq vuences raper Itis divided into 5 sections, differentiated by the

sedimentary characteristics.

= Bouma. sequences, flnlﬂg upward pattern with five AS?/ir;prlneestriC F!ne grained Geog.raphically W_eII pres_erved Climbing ripples  Mixture fine_ to Gquraphically W_eII pres_erved
. _ _ _ _ (fine sand to un-isolated fine grained coarse grains Isolated fine grained
distinctive phases (Shanmugam, 1997) (Figure 1) Literature Analysis: clay) lamination (clay to gravel) lamination
o Referred to as Intrabasinal turbidites e Ultilize Zavala et al. (2016) for distinctive sedimentary

characteristics of intrabasinal and extrabasinal

turbidites (Figure 4) D :
e Hyperpychnites form from hyperpycnal flows, biscussion

density differentiations between plume and water Elathead Lake

(Mulder et al., 1998) | | S | » Fining upward small grains (Sections B and C) = indicative of extrabasinal suspended load or lofting stage at the plume
o Result of outburst or river floods from terrestrial tail

to marine (Zavala et al., 2016) (Figure 2) - Asymmetric ripples (A)-> suggests intrabasinal flow according to Zavala et. al (2016)
o Referred to as extrabasinal turbidites « Geographical location - suggests extrabasinal flow from ice sheet to lake (Hofmann et al. 2010)

* Fine grain lamination = long periods of traction time - indicating long, hyperpycnal flow event

Garden Gulch

« Climbing ripples = suggests extrabasinal suspended load; disagrees with Smith (2017) conclusion

| | | | | « Climbing ripples and fine grained sediments combined - longer residence time to develop structures - suggests long
Figure 4. The resulting sedimentary structures of intrabasinal (top) and N

extrabasinal (bottom) turbidites. Grain sizes and sedimentary structures formation event = extrabasinal flow
are defined in the included key. Figure adapted from Zavala et al. (2016).
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geographically isolated

Extrabasinal = climbing ripples, finer grains (silt and clay),
geographically un-isolated (feature appears over long
distance), frequent fine-grained lamination

What are the distinguishing sedimentary characteristics
between intrabasinal and extrabasinal turbidites in glacial
lake systems?

e Goal: Reconstruct Flathead Lake and Garden
Gulch sedimentary sequences to conclude if
features are intrabasinal or extrabasinal turbidites




