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The San Joaquin basin(SJB) sits adjacent to the southwestern SierraNevada(Hg. 1).Its outer marginis undergo-
Ing deformatio n and uplift relatedto the Caast Range fold belt, whileits inner margin displays a compex pae rnof onlap
and o a p of Neogene-Quaternary str ata across western Sierra basement, as well as basement-c over str ata fault juxta-
positions. Sedimentary facies and thickness relations indicate that the northern part of the basin was under primarily
te rrestr 1al conditio ns in the Neogene, whileinthe south a marine shdf exte nded VWINW across the basinand faced SSWinto
a deep marine basin. Thesoutheast margin of the basinis commaly assumed to have abue d sharply against uplifte d
Slerran basement. However our analysis of facies relatio ns, siliciclastic sediment provenance, geomarphadogy and Quater-
nary faulting indicat es that the easternmargin of the basinexte nded for a nontr ivial dista nce eastwards across Sierran
basement, and that this part of thebasinhas been eoded o the basement in the Quat ernary.

Hrst order crustal str ucture of the southern SJB str ongly re e cts underlying mantle lithosphere str ucture. Upper
crustal str uctureis accente d byt heMaricopa (sub-) basin, whichinit ially developed as a Late Creta ceous supra-det achment
basin above shalowly underplate d tr ench sediments, and which underwent furt her exte nsional faulting and sedimentati onin
the Miocene (Hg. 2). North of the Maricopa basinis t helate Quate rnary Kern Arch,where Neogene str at a are being rapidly
eroded, and furth er north lies the late Pliocene-Quat ernary Tulare (sub-) basin. The Ka'n Arch lies above an area of thinned
crust and lowPn, whilethe Tulare basinlies above an area of thickened crust where lower crust iIs o winginto the areawhere
mantle lithosphereis actively peeling away fromt helower crust (Hg. 3). Thelocus of detachmet of the mantle lithosphere
IS projecte d as the surface trace of thedelamimatio nhinge onFHgure 4. Thethinned crustal domanwth its lowPnexte nds as
an~90° sector frombeneath the Kan Archeastw ards and northwards as to underliethe mast rapidly uplifting areas of the
SierraNevada, includingthe higheastern crest. Geological observatio ns as well as predictio ns of thermo-mehanical madels
Indicate that the rock uplift and te cto nic subsidencepa e rns arising fromdelaminationaret ransient innature. Thisposter
summarizes relati onships along the easte rn margin of the SJB,whichre e ct suchtr ansients , as well as preliminary results
fromt hermal-mechanical models
which predict such transient s.

Figure 1. Obligue DEM of southern Sierra Nevada and San Jdagure 4. Obligue DEM showing axdasapid rock up-

basin. lift and tectonic subsidence.

Figure 2. Generalized crustal structure section along the eastesphere “drip” as viewed down from the east. The struc-
San Joaquin basin. Note crustal thinning and thickening fromtKegnresembles a steep SE-plunging antiform envgl-

Figure 3. Rendering of southern Sierra mantle litho-

Arch to Tulare basin area where transition corresponds to delapped by asthenosphere. A achment at ~40 km MohC

nation hinge.

depths corresponds to the garnet granulite-eclogite
facies boundary. Sources as in Figures 16 and 17.

Sediment Burial and Exhumation of the Southern Sierra Nev

Figure 6. View southeastwards along
the Kern Gorge fault showing Kern River
gorge Incised steeply through footwall
basement rock and hanging wall Neogehe

Figure 5. Map showing late Cenozoic faults of the soutl#eep marine strata.
ern Sierra Nevada and adjacent San Joaquin basin along

with other key late Cenozoic features.

RELATIONSHIPS ALONG THE WESTERN SIEERRA

RANGE FRONT

The western Sierra Range front adjacent to the
Kern Arch Is extensively broken by Quaternary nornal
faults (Fig. 5). Nevertheless, nonconformable relations
between Tertiary strata of the Arch and Sierran base!
ment are well preserved along relay ramps that segment
the frontal fault system. Figure 6 shows a near pro le
view of the Kern Gorge fault. Footwall consists of Sierren
batholithic rocks while in the hanging wall of this locatign
middle Miocene bathyal water depth siltstone and shale
rest. The predominance of deep marine strata in the sec-
tion of this region is displayed by well log data in Figure 7.
Two ~500 m thick deep marine units characterize the
Miocene of this area, separated by the intervening Olceﬁ

beach sand lens, and overlain by the upper Miocene S &
Margarita beach sand, which grades upwards into deltait, 4

ure 7. Outcrop photograph from upper
n Arch showing middle Miocene diatomiie

nearby well log data showing importance

and uvial plain strata of the Mio-Plio Kern River Groupgf Miocene deep marine strata adjacent t®
The juxtaposition of ne-grained deep marine strata witlSjerran range front

footwall basement, and the nonconformable relations
along the relay ramps show clearly that marine conditiorfS
of the SJB once extended eastward across part of the
basement. The exhumed nonconformity surface ext
up onto basement footwall domains as a low relief d¢
weathered surface that is well developed on inter u
and uplands. This surface has been tagged by apati
thermochronometry, which along with geomorphic |
tions link the nonconformity with a regional low relief
face across the greater Sierra Nevada that has b
slowly denuding at a rate of ~0.05 mm/yr since the L
Cretaceous.

The lower Kern River Gorge has the stee
dient of any western Sierra drainage, as well as the r
profound inner slot. Regardless of this deep inner slot
river exhibits broad meanders similar in wavelength
amplitude to the lower course of the river where it is in
Ing large meanders into the Tertiary cover strata (Fig.
The river course across the footwall is antecedent ha
Inherited its meander form from the course of the river a.
it cut through the once overlying Tertiary section. Thp
presence of upper Pliocene marine strata on the Arch ingli-
cates that the Arch Is of Quaternary age, and that strip-
ping of the Tertiary o the Sierran basement is likewise
Quaternary.

Figure 10.Histogram plots of U/Pb zircon age

Figure 8. Outcrop photographs of cobbles |n
Kern River Group conglomerates, and ty )I-

cal outcrop of Kern Gorge fault footwalFigure 9. Map showing surface exposures of ..ern
western Sierra tonalite. The clast popul River Group, and basement U/Pb zircon age do-

tion is uniquely di erent from the westernmains de ned by extent of dated basement units
Sierra basement exposures. and bounding drainage divides. Locations of detifi-
tal zircon age samples also shown.

PROVENANCE OF MIO-PLIO DELTAIC AND FLUVIAL PLAIN STRATA

The clast population of conglomeratic units within the Kern River Group further shows thatjthe
western Sierra basement was covered with strata in the Neogene (Fig. 8). Boulder, cobble and pel
populations are notably lacking in tonalitic western Sierra rock types, and are dominated by easgte
Sierra granites and early to middle Miocene volcanic rocks derived from the Cache Peak volcaniq ce
(Fig. 5). In that the southern Sierra Nevada batholith is well characterized in terms of U/Pb zircon age
the provenance of the Kern River Group can be further constrained by Laser Ablation ICP-M$ L
zircon analysis of detrital zircon populations. Figure 9 shows a map of the aerial extend of bathdlitr
zircon age and river drainage domains, as well as the principal units of the Kern River Group. Fijjut
shows histograms of U/Pb zircon ages from the medial to upper Kern River drainage domain, and
the SE Sierra-NW Mojave domain. The distinction is clear! Our detrital zircon sample sites arejfrc
various members of the Kern River Group and modern terrace sands from the lower Kern River pf
Gorge fault footwall, and from Sand Creek which issues from the eroded core of the Cache Peak yol
center (Fig. 9). Figure 10 also shows the results of the detrital zircon age determinations. The daja |
consistent with the conglomerate clast data indicating that the Kern River Group was derived from
SE Sierra-NW Mojave provenance. Figure 11 is a generalized cross section across the Kern Arch ane
jacent Sierran uplift. The yellow hue above the surface is the estimate of sediment overburden hay
been removed primarily in the Quaternary, based on stratigraphic and apatite He thermochrononjett
data. Also shown Is the provenance linkage between the SE Sierra region and the eastern margip o
SJB, which extended across the currently exposed western Sierra.

determinations from basement domains as

shown on Figure 9, and frquency distribution

of detrital U/Pb zircon U/Pb ages from Kern

River Group and key river terraces.

S Figure 11. Cross section showing relations between the Kern Arch Tertiary sectipn
and the Sierran basement uplift. The yellow hue corresponds to the approximate
thickness of eroded Tertiary strata based on stratigraphic and apatite He age data.

Note the provenance linkage between the eastern Sierra basement and the basir



