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Detrital Zircon Age Spectra: Late Pliocene to recent Strata,
                                                          Northern Kern Arch

Kern arch wells with geothermometric determinations 
(Cecil et al., 2013)  

      

  500

1000

1500

2000

2500 

MSL

1000

2000

3000

4000

5000

6000

7000

8000
 

S
ub

se
a 

de
pt

h 
in

 m
et

er
s

S
ub

se
a 

de
pt

h 
in

 fe
et

Apatite He
Vitrinite reflectance
Chloritization and albitization
Down-hole temperature

OLCESE

VEDDER

ROUND
MOUNTAIN

SANTA

MARGARITA

FA
M

O
S

O

K
R

E
Y

E
N

H
A

G
E

N

FREEMAN
 - JEWETT

TULARE

M
IO

C
E

N
E

O
LI

G
O

C
E

N
E

E
O

C
E

N
E

P
LI

O
C

E
N

E

EK

10

20

30

40

50

AGE

 MAS
E

R
IE

S

BASEMENT

MUSHRUSH 
SANDSTONE
MEMBER OF 
LODO FM

   
   

   
   

   
   

   
   

   
  W

A
LK

E
R

  

CHANAC

BENA

Kern arch 
generalized 
stratigraphic 
column

P
LE

IS
T.

PYRAMID HILL 
     SAND MEMBER

  Parsons 1
26S 26E S 8
  El. 117 m

     Smoot 1
28S 29E S 8
   El. 243 m 

   Fuhrman 1
28S 28E S 28
   El. 285 m

Richfield SP 15-1
  29S 30E S 31
      El. 317 m

SAMPLE CODES

 CALIENTE 
 RIVER 
 FACIES OF 
“KERN RIVER” 
 FORMATION 0

     SAN 
JOAQUIN 
       &
ETCHEGOIN

  Dyer #48
26S 27E S 9
   El. 248 m 

6

1 2
3

4
5

50 km

Kern 
  arch

       5
1400 m

   6
1750 m

  

      4
1800 m    2

1600 m

 1100 m

     3 
+ 1800 m

  
1Exhumation

post 1 Ma

land
surface

Mount Poso
   Type log
27S 28E S 9
   El. 370 m 

n=97

S
O

U
TH

   
   

   
   

   
   

   
   

   
   

   
   

   
   

N
O

R
TH

0           50         100        150         200        250         300

n=51

n=100

n=100

n=100

n=105

n=37

Stevens sandstone (8)
(- 2173 m ss depth)

SE Sierra and E. Tehachapi  
basement zircon ages

W. Tehachapi 
basement zircon ages

Age (Ma)

Stevens sandstone (11)
(- 1115 m subsea (ss) depth)

Stevens sandstone (10)
(- 1117 m ss depth)

Stevens sandstone (9)
(- 2166 ss depth)

Detrital Zircon Age Spectra: Upper Miocene Stevens submarine 
                                                           fan sands, Basin cores
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Detrital Zircon Age Spectra: Neogene-Pleistocene Strata, Central 
                                                          and Southern Kern Arch
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  The San Joaquin Basin was a deep marine basin t hat  developed across t he sout hern end of t he Great  Valley and Sierra Nevada bat holit h in Neogene t ime. We 
have det ermined by st rat igraphic relat ions t hat  t he east ern facies of t he basin ext ended across t he sout hern Sierra Nevada in t he early Neogene, much of it  
ponded in  t hen volcanically act ive Walker graben. At  ca. 10 Ma t he Sierra Nevada microplat e was calved o�  t he Cordilleran int erior wit h t he development  of t he 
east ern Sierra escarpment  syst em. Regional west  t ilt  of t he microplat e forced rapid erosion of ~2 km of siliciclast ic and volcaniclast ic st rat a t hat  � lled t he 
Walker graben. This det rit us was dispersed west wards int o t he SE San Joaquin Basin t hrough a newly discovered major west ern Sierra t runk drainage t hat  we call 
t he Calient e River. The river debouched int o the basin as a delt aic syst em that issued turbidit es o�  it s front , which const ruct ed a series of submarine fans.   
  Microplat e break-o�  inst igat ed an east  t o west  pa� ern of t o t he delaminat ion of t he sub-Sierra mant le lit hosphere, whose load re-dist ribut ion pa� ern forced 
accelerat ed subsidence t hroughout  t he San Joaquin Basin in lat e Miocene-Pliocene t ime, helping promote rapid sediment  dispersal int o t he basin from t he eroding 
Walker graben � ll. The sediment  charged Calient e River delt a-fan syst em great ly out paced t he sediment  � ux int o t he basin by t he Kern River, which at  t hat  t ime 
was undergoing only basement  incision. This led t o t he Calient e delt a-fan syst em de� ect ing t he less voluminous Kern fan nort hwards. At  ca. 1 Ma t he residual 
mant le lit hosphere beneat h t he region began a sout h t o nort h delaminat ion pa� ern, which drove t he rapid uplift  of t he Kern arch, a salient  wit hin t he SE San Joaquin 
Basin. Uplift  of t he arch part it ioned t he east ern basin int o t he Maricopa and Tulare sub-basins, int o which much of t he original Calient e-derived det rit us was re-
worked as terrest rial deposit s.   
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14Detrital Zircon and 
Conglomerate Clasts 
Provenance Data

Block diagram showing oblique DEM of southern Sierra Nevada and 
San Joaquin Basin, and underlying partially delaminated mantle 
lithosphere.
Note that the area of Kern arch and adjacent western Sierra was 
covered with 1-2 km of �uvial-deltaic strata as recent as ca. 1 Ma.

3-D, highly generalized paleogeographic and paleotopographic re-
construction for Pliocene to modern time in relation to the 3-D 
progression in mantle lithosphere delamination.

Generalized map of the southern Sierra Nevada-SE San Joaquin Basin region showing 
critical geologic features. Note that El Paso Basin was the site of siliciclastic deposi-
tion derived from the eastern Sierra Nevada initiating at the time of microplate 
break-o�.

Generalized cross section showing early Neogene sediment burial of the 
southern Sierra Nevada, - from stratigraphic relations and disturbance 
pa�erns of apatite He ages from once buried basement exposures, and 
from down hole detrital apatite samples.

Generalized stratigraphic column for the Kern arch, and correlative well log 
columns studied thermometrically for depth of burial-exhumation rela-
tions. Note overburden, or recent exhumation values for each well in red.

Sample location map for detrital zircon samples used for this study in comparison 
to U/Pb zircon age domains of basement from previous studies.

Detrital U/Pb age spectra for uppermost 
Miocene-lower Pliocene strata of the northern 
Kern arch in comparison to Kern and Kings to 
Tule basement domain ages, and modern Kern 
channel detrital ages.

Detrital U/Pb age spectra for upper Miocene to 
lower Pleistocene strata of the Kern arch in 
comparison to basement age spectra of the SE 
Sierra domain, as well as modern channel incis-
ing through the base of the Walker graben �ll. 
Note occurrence of Cache Peak volcanic center 
cobbles and ca. 21 Ma microphenocryst zircon.

Detrital U/Pb age spectra for middle to upper 
Miocene submarine fan strata deposited o� 
Caliente River delta front in comparison to SE 
Sierra basement and western Tehachapi Range 
basement age spectra.

Generalized sediment provenance and dispersal maps for SE San Joaquin Basin and 
southern Sierra Nevada region for late middle Miocene to Pliocene time, and for late 
Quaternary time.

Field photograph of upper Miocene delt aic 
facies of Caliente River lit hosome. Large 
scale planar cross beds were deposited in 
deltaic to shallow marine environment, water 
depth in excess of 20 m.

2 m

Field photograph of widespread erosional lag 
of Cache Peak volcanic and SE Sierra batho-
lithic cobbles, that is dispersed across the 
actively uplifting and eroding Kern arch.
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