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! ] ) Three major paleovalley systems at the base of the Chinle Formation are recognized in the Colorado Plateau region: 1) the B Al o da. o s a W R | 1y TR | St ol : systems
Unive rSIty of Minnesota Duluth Painted Desert paleovalley (a part of which is discussed in detail this poster); 2) the Vermilion Cliffs paleovalley; and 3) .,?’ R G L e S R \i i tract I =
Duluth. MN 55812 the Eagle paleovalley (Blakey and Gubitosa, 1983; Dubiel, 1994) (Figure 1). In addition several major tributaries to these 4R % | = AT R PY e B B e o) ¢ =
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systems have also been 1dentified and named including the White Canyon, Cottonwood (Blakey and Gubitosa, 1983), ST A sequence boundary
tdem kO@d .umn.edu Moab, and Temple Mountain paleovalleys (Dubiel, 1994). The major incised valleys were cut into the underlying ;JJ e -
Moenkopi Formation over most of the Colorado Plateau, and into the Permian and older rocks near the eastern margin of ,rr“ e I{,_'f":
the Chinle depositional area (Stewart and others, 1972). The paleovalley systems are up to 150 km wide and 120 m deep, LRy L % . — 30
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and individual valleys in these systems are up to 90 m deep and 8 km wide (Blakey and Gubitosa, 1983, 1984). Lawton cvstems
The Shinarump, Monitor Butte, and Moss Back Members of the Upper Triassic Chinle Formation, exposed (1994) has suggested that this period of incision was initiated by dynamic uplift on the western edge of the North ytract
near White Canyon, UT, represent an incised-valley fill succession in a continental depositional setting. American craton and continued due to a downward base-level shift caused by overspill from the adjacent dynamic basin NEuAOA N = i — 20
Although incised valleys, and the sequence stratigraphic architecture of their sedimentary fill, have been into a back-arc basin. The youngest rocks below the unconformity at the base of the Chinle are Middle Triassic (Anisian) ' 7 = "
documented in marginal-marine settings, valley-fill successions from continental settings, updip from any (Stewart and others, 1972) and the oldest rocks above the unconformity are Upper Triassic (Carnian) (Litwin and others, T seauence boundar lowstand _—
base-level influence of sea level, have not been evaluated from a sequence stratigraphic perspective. These 1991, a lacuna of 25 million years. The Shinarump, Monitor Butte, Moss Back, and part of the Petrified Forest Members 0 N ﬁ, L 9 y systems | | | N | | —10
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three members of the Chinle Formation fill paleotopographic valleys cut into the underlying Lower Triassic of the Chinle Formation represent the paleovalley infill sequence of the Painted Desert paleovalley system (Blakey and o v - sandstones o fluvial overbank mudstones and siltstones = oystems
Moenkopi Formation. The basal valley surface is a sequence-bounding unconformity. It is marked by Gubitosa, 1983, 1984; Blakey, 1989) (Figure 2). Although the Shinarump Member 1s most commonly the lowest e it - Figure 7. Regional cross section through the lower Chinle in the White Canyon area with e | tract
truncation of underlying Moenkop1 units and extensive pedogenic modification, especially in interfluve areas. stratigraphic unit in the infill sequence, an interval of pedogenically modified older rocks and basal Chinle, informally —— facies interpretation and sequence stratigraphic framework. Locations of section in Figure 3. distributary sandstones . laoustrine mudstone . lacustrine bedded organic material — 0
The Shinarump Member fills the lowest portions (incised channels) of the valleys. It is a trough-cross bedded called the "mottled strata", is often present near the base of the formation (Stewart and others, 1972). The mottled strata Figure 3. Location of measured section and cross section in the
conglomeratic sandstone, interpreted to have been deposited as bars within amalgamated fluvial channels. The represent a period of non-deposition and/or sporadic and patchy deposition between the time of paleovalley incision and :
: . : . : . : . , o) ERER . . . White Canyon, UT area
top of the Shinarump 1s an extensive lacustrine flooding surface, and therefore the fluvial succession between infill. Color mottling and the presence of crayfish burrows in this unit are evidence of fluctuating water tables and gleying Tp—— SEQU ENCE STRATIGRAPHIC INTERPRETATION | REFERENCES N |
the basal sequence boundary and this surface 1s a lowstand systems tract. Greenish-gray mudstones and brown, during pedogenesis (Dubiel and others, 1991). A U AT L R N I N B S . . ) Blakey, R.C. and Gubitosa, R., 1983, Late Triassic paleogeography and depositional history
. . : . . ) . ’ SR et AR TS L S R P e SR The basal valley surface, at either the base of the Shinarump or Monitor Butte Members of the Chinle Formation, southern Utah and northern Arizona, in Reynolds, M.W. and Dolly,
rippled sandstones of the Monitor Butte Member overlie the lacustrine flooding surface. The Monitor Butte is ' e RS e is a sequence-bounding unconformity (Figure 7). Truncation of underlying Moenkopi E.D., ed., Mesozoic Paleogeography of the West-Central United States, v. 2: Rocky
interpreted as a highstand systems tract, deposited as a prograding lacustrine delta complex that was fed by a The Shinarump Member is typically composed of two distinct units of quartzose sandstone: 1) a lower conglomeratic | units and extensive pedogenic modigcation espe;cially ST arZas . Mountain Paleogeography Symposium, p. 57-76.
rapidly aggrading fluvial system. The top of the Monitor Butte is a sequence boundary, marked either by an sandstone characterized by crude trough and tabular cross beds that infill the lowest channels of the paleovalleys, and 2) Mo rctoed MI?S}"bfr . e indications of significant erosion and periocis of no deposition. The ﬂuviai channel fills Blaﬁe}éﬁ"(i' %nd Gubitos%’ o 1T984’ Conté011s OfdS arlg(ismne'bgdg'geometry(}a m} arChitegtSure
erosional surface at the base of the discontinuous Moss Back Member sandstone where it is present, or a well- an over]ying medium- to Coarse_grained sheet sandstone characterized by tabular cross deS, that 1s more regionally ls’gzgztzﬁ; S - nd bars of the Shinarump Member fill the incised channels ln the base of the Vaueys gnl ESZ | inle Formation (Upper Triassic), Colorado Plateau: Sedimentary Geology, v. 38, p.
Fleveloped paleosol characterized by dlStlnCt{Ve red coloration and carbonate .nodules. The Moss Back Member e?ctenswe (Davidson, 1967; B.lakey anFl Gubitosa, 1984). The Shinarump .also contains Vgrlable amounts of interbedded —rrET i o kg Ol B = g g S S = _ The top of the Shinarump is both another sequence boundary marked by erosion and Davidson, 5. 1967, Geoloay o the Cirele Clifs area, Garfeld an Kane Countes, Ui,
1s a trough cross bedded sandstone characterized by large-scale lateral accretion beds. It represents a smaller, siltstone and mudstone beds, in some instances making up 60% of the unit, but more typically <10% (Blakey and o < \ BBl g paraselience = i 5 e, Lo TR oy 3% Mofiitar ButteMember” -~ o watr T T 0t S TR s et R S | truncation and an extensive lacustrine flooding surface (flood surface — sequence U.S. Geological Survey Bulletin 1229, 140 p.
1nseF incised Ve}lley cut into the ugderlymg MOHI’FOI‘ Bu?te. lacustrine valley fill. The tr1part1t§ ﬂuv1a%1-1acustr%ne— Gubitosa, 1.984.), The tthkne.SS of the Shinarump ranges from more than 90 m near the dee.pest parts of the paleovalleys to A R s e e e T SR el Tl I Rt S MR T A A e e S g A Y Suteaiil e _ boundary: FSSB) (Figure 7). It follows that the fluvial succession between the basal ek TAL Dubiel R, and Parih 11 1995, Planttshonoms i incicd vallns
fluvial succession in the lower Chinle valley fill 1s reminiscent of other documented lacustrine basin fills (rift zero where 1t pinches out against the paleovalley walls (Stewart and others, 1972). The Shinarump sandstones have been -/ sequence boundary and this surface is a sequence consisting of a single lowstand Implications for interpreting paleoclimate from fossil plants: Geology, v. 26. p. 1119-1122,
basms, et.c.). HO\.VGVGI',.thIS Valley fill setiing 15 unique and ey be a model for other ancient lacustrine dep031ts 1n'terpreted o have peen dePOSlted in bed-load dominated IOW-SanUSI’[.y streams (Bl akey and Gubltosa’ 1983; 1984; R systems tract (LST). Allochthonous lignitic coals (Figure 4), greenish—gray smectitic Dubiel, R.F., 1987, Sedimentology of the Upper Triassic Chinle Formation, southeastern
not associated with active tectonics. Pierson, 1984; Dubiel, 1987), although some outcrops of conglomeratic sandstone in the lowest parts of paleovalleys do mudstones and brown, rippled sandstones (Figure 5) of the Monitor Butte Member Utah: PhD Dissertation, University of Colorado, 217 p.

have evidence of significant deposition by lateral accretion (Blakey and Gubitosa, 1984).

overlie this lacustrine flooding surface. The Monitor Butte facies succession is Dubiel, R.F., 1989a, Depositional and climatic setting of the Upper Triassic Chinle
- : e - - T . R . g e P he : . ; . . 1on, Colorado Plateau, in Lucas, S.G., and Hunt, A.P., eds., Dawn of the age of the
o B e Gl e e o R o S T ey e T =% interpreted as a highstand systems tract (HST), deposited as a prograding lacustrine gf’nrézﬁfsni’n e American Soathwost. New Mexico Masourm of Natural Histor
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| | BAC KG ROUND AN DS ETT'N G | The Monltt(.)tr. Butted 1\t/Iemberd0\{irlses thle) Sihllnarum]i Men;ber anq 1S ;):egfomlnanﬂy ZOItIIPOSf;d Of 01th§ gffll)y to greenish Member in Blue Notch Canyon, interpreted as a deep lacustrine LW B ,;f,-fr';::‘ir‘%ﬁ‘ﬁh_ ST : : s et o R L S e b g delta complex. The top of the Monitor Butte 1s a sequence boundary, marked either by Spring Field Conference Guidebook, p. 171-187.
mudstone and shale (Stewart and others, 1972). In the White Canyon area of southeastern Utah, the Monitor Butte also . . . . : : " - R e 2O 0 O8Y o bpet p
Pangea, interpreted by (Lawton, 1994) as a dynamic basin created by subsidence due to viscous tflow in the , o ‘ . —any , ‘ ) Figure 8. Interpreted photopan of lower Chinle Formation on north wall of Blue Notch Canyon. Note edge of Moss Back incised valley at left. Section BLU1 from Figure 4, see where it 1s present, or a well-developed paleosol characterized by distinctive red Upper Triassic Chinle Formation and the Lower Jurassic Wingate Sandstone, northwestern
mantle associated with the subduction of the Farallon plate and flexure due to supracrsutal loading by the contains thin limestones and coal seams (Dubiel, 1989a; Dubiel, 1993) (Figure 4). It ranges from more than 80 m thick to also location in Figure 3. coloration and carbonate nodules (Figure 9). This dramatic inset incised valley was cut oo Mexieo aerécsl nggﬁf}?:;:;ﬁ Colomdo ?ﬁ?ﬁ;ﬁorﬁg&ﬁiﬁGseﬁoéiglfsiﬁy af(ih
associated volcanic arc (Figure 1). The lower part of the Upper Triassic Chinle Formation in the Colorado Ze1ro whefre 1t p1nche;s out agalpst the margins of the paleovall.ey (Stewart aqd others, 1972). Distinctive sedimentary into the underlying Monitor Butte lacustrine valley fill (Figure 7, 8, 10). The Moss Back Field Conference Guidebook, p. 213-223. | ’
Plateua region was deposited in an incised-valley system (Stewart and others, 1972; Blakey and Gubitosa, features in the Monitor Butte include: 1) delta foreset beds (Figure 5); 2) thin, broad channels; and 3) contorted and valley fill succession is comprised of large-scale lateral accretion bar sets of a large ubiel RE. 1994 Trinceic d 1 NI oW
nle i ' ' ' 1 d strata (Stewart and others, 1972; Dubiel and others, 1993). Large-scale scours at the base of the Monitor Butte in - - - WLE, By |92, HIASSIe CEPOSYSIems, palcogeogtapy, and pateoc imaje ol the tesiem
1983, 1984) In the Four Corners area the Chinle 1s more than 500 m thick (DU,blel, 1989b) Sediments Siumpe > > > . g alluvial System and a well-drained overbank System (Flgure 7) Interior, in Caputo, M. V., Peterson, J.A., and Franczyk, K.J., eds., Mesozoic Systems of the
deposited in the Chinle basin came from source areas in the remnants of the ancestral Rocky Mountains to the southeastern Utah cut out some or all of the underlying Shinarump Member (Stewart and others, 1972; Dubiel, 1994). The Rocky Mountain Region, USA, Rocky Mountain Section-SEPM, p. 133-168.
cast of the basin (Blakey and Gubitosa, 1983; Dubiel, 1994), uplifted Paleozoic rocks and possible arc-related Monitor Butte has been interpreted as having been deposited in fluvial, lacustrine, lacustrine delta, and paludal The fluvial-lacustrine-fluvial succession in the lower Chinle valley fill represents the Dubiel, R.F., Ash, S.R., and Hasiotis, S.T., 1993, Syndepositional slumping in the Monitor
- - - ' : ' . . . : . Butte Member of the Chinle Formation at Fort Wingate, NM and St. Johns, AZ, in Lucas,
volcanic rocks to the south (Stewaﬁ and others, 1972, 1986), and as Wlnd—tr.ansported volcanic ash from environments (Stewart and others, 1972;Dubiel, 1987). deposits of series of base-level rise-and-fall (landscape aggradation/degradation) cycles. S‘é}e angnl\l,[srra(l’e& f/[ eldnsf The Nommarine Triassio: New Moxico Musewm of Natural
contemporaneous arc-related eruptions to the southwest and west of the basin (Stewart and others, 1986). . . . . This is reminiscent of a typical “lacustrine sandwich” tripartite succession in other History and Science Bulletin 3, p. G7-G29.
paleoclimatic setting of the Chinle basin was characterized by strong seasonality of precipitation, that 1s, older rocks where the Monitor Butte or Shinarump Members are not present) in a belt 80-120 km wide (Blakey and the lower Chinle is unique in that no active faults are implicated in the base-level -Evidence from the Upper Triassic Chinle Formation, Colorado Plateau: Palaios, v. 6, p.
distinct wet and dry seasons (Dubiel and others, 1991). Gubitosa, 1983) in northern New Mexico, southwestern Colorado, and southeastern Utah (Figure 1). It ranges from 50 m oo change or subsidence mechanisms. Instead, base-level change controlled the facies 70
thick 1in the White Canyon area of southern Utah to zero along the margins of the paleovalley (Stewart and others, 1972). T - succession, stratal stacking pattern, and even the preservation of organic material Lawton, T.F., 1994, Tectonic setting of Mesozoic sedimentary basins, Rocky Mountain
| o | The lower part of the Moss Back is characterized by large-scale trough and planar cross bedded, medium-grained Figure 5. Delta foresets in the Monitor Butte Member (Demko et al., 1998) through incised valley cutting and filling rsf;g;t‘;%g;lflt&i %ﬁﬁfy ﬁgﬁ&‘;ﬁ’;&ggnp%erss‘? fz’?ei(?nﬁgﬁi?ﬁfg lg’e Eli 'ﬁfgﬁpl\f/fsgzi’f‘z’ 5
A oo -._-_g-i_gg:jA sandstone with interbedded carbonate nodule and extrabasinal pebble conglomerates near the base of the unit, and the in Blue Notch Canyon. Thick red lines mark sequence ’ o R
O i e e T 0 DY GUR v upper part is characterized by small- and large-scale trough and planar cross-bedded, medium- to fine-grained sandstone boundaries above and below. Iéﬁ.wmﬂ R.J., Traverse, A., and Ash, S.R., 1991, Preliminary palynological zonation of the
ot TNty R ey : : . . : inle Formation, southwestern U.S.A. and its correlation to the Newark Supergroup
Rt S (Stewart and others, 1972) (Figure 6). The Moss Back Member has been interpreted to have been deposited in high- and ACKNOWLEDGEMENTS (eastern U.S.A.): Review of Palaeobotany and Palynology, v. 68, p. 269-287.
pomnkop NS E: — low-sinuosity stream .environments. B.lakey and pritosa (1984) intérpret the sandgtones In .this ‘%nit as low—sinuosi.ty, [ would like to thank: 1) Russell Dubiel, Steve Hasiotis, and Judy Parrish for many Stewart, J.F., Poole, F.G. and Wilson, R.F., 1972, Stratigraphy and origin of the Triassic
, : braided stream deposits, whereas Dubiel (1987) viewed them as having been deposited by high-sinuosity, meandering stimulating discussions about the facies and stratigraphy of the Chinle Formation; 2) John gggsesfozr;??;%réragg Ore%tgi .strata in the Colorado Plateau region: U.S. Geological Survey
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_’ T N, HER o participants I have marched up and down through the Moss Back and Monitor Butte in in the Chinle Formation of the Colorado Plateau region: Geology, v. 14, p. 567-570.
=l . = ] Figure 9. Interfluve palcosol near edge of Moss Back incised valley. Note Blue Notch Canyon for finally making me write all this down and synthesize it.
e A 3 well-developed pedogenic carbonate horizon. At Jacob's Chair (JAC1 on Figure 10. South wall of Blue Notch Canyon showing Moss Back Member incised valley
st eberin N, e o e = g Figure 3). fill thinning to the southeast.
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Figure 1. Paleogeographic and stratigraphic setting of the lower part of the Upper Triassic 3
Chinle Formation. Paleovalleys: PD - Painted Desert, VC - Vermilion Cliffs, E - Eagle 0 | ;
(after Blakey, 1989, Lawton, 1994, and Dubiel, 1994) . Schematic cross-sections across the 8323:5%;@
Painted Desert paleovalley showing stratal relationships of members of the Chinle to the Cornation
Valley—ﬁll SHCCGSSIOH (Deka, 1995 and Deka et al., 1998). ;nn%d:»?g;zgigﬂg;igough cross-bedded very fine-fine grained rippled sandstone . olive green and grayish green mudstone . coaly/lignitic bedded organic material

Figure 11. Interpreted photopan of lower Chinle Formation in north and east walls of Blue
Notch Canyon. Red lines are sequence boundaries and blue lines are stratal surfaces within
deltaic units of the Monitor Butte Member.

Figure 2. Lithostratigraphy of the lower part of the Chinle Formation in the study area near White Canyon, UT.



