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Overview of what the northern part of the basin is currently like. Note that the basement from cores is largely Sierra arc (which a lot of papers get wrong).
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Sediments onlap to the Sierra to the east
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In addition to the onlap, facies deepen rapidly going offshore—and deepen through time as sediments onlap to Sierra
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Compilation of a lot of detrital zircons
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...leads to ability to infer some paleogeography
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Most sedimentation in the Sacramento Valley from Sierra eroding—generally overlaps with time when Franciscan was accumulating...
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A typical view of the Franciscan



Here can see the serpentinite framework with a high-grade (blueschist?) boulder above



Fabric in a Blueschist



Detail of the blueschist



Pillow lavas in Franciscan
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Why it is a “complex”: coherent chunks are lost in melange (grays here)
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Note the scale here—illustrates just how crazy this is. Note the coherent blocks of graywacke. Also note all the landslides...
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Note pretty continuous accretion from 120 Ma to 70 Ma

Figure 9. Plot showing accretionary versus ocean crust age of various oceanic units in the Franciscan. Updated and revised from Wakabayashi et al. (2010). Accretionary age estimated from metamorphic ages or depositional age of clastic rocks associated with an oceanic crustal
fragment. Oceanic crust age estimated by age of oldest pelagic sedimentary rocks overlying oceanic basalt from Murchey and Blake (1993) for YB, MH, BH, P, and CBP, and Murchey and Jones (1984) for NR. Subduction initiation age in young arc crust from Wakabayashi et al. (2010). SF
ocean crust age estimated from young detrital zircon populations in chert overlying metabasite and SF subduction age from Ar-Ar metamorphic age (Dumitru et al. 2010). YB subduction age from analysis of previously published metamorphic ages and young detrital zircon populations
(Dumitru et al. 2010). MH and NR subduction age upper limit from fossil age of clastic sedimentary rocks (Blake et al. 1984) and lower limit by regional analysis of geochronologic data (Dumitru et al. 2015). BH subduction age estimate from estimate of depositional age of clastic
sedimentary rocks from this study (Section 4.5). Subduction age of P upper limit from youngest pelagic sediments (Sliter 1984; Sliter and McGann 1992) and lower limit from plate model of Tarduno et al. (1985). Subduction age for CBP estimated from age of clastic sedimentary rocks
from Dumitru et al. (2013, 2015). Determination of OIB geochemistry of NR and P from Ghatak et al. (2012), whereas CBP inferred by general relationship of limestone section overlying basaltic rocks. MORB geochemistry of SF and MH from Wakabayashi et al. (2010) and Ghatak et al.
(2012). MORSB is inferred for YB and BH on the basis of chert (and no associated limestone) overlying basaltic rocks. The subducted ocean plate age after BH is poorly constrained and has been adjusted to be older than CBP at the time of CBP subduction on the basis of the off-axis
interpretation of CBP.
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Structure columns: Note that highest structural level is pretty consistently the oldest.
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NW California shows in map view the progression from east to west with younger deposits.
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‘Analyzed Zircon samples, with “Type' of age distribution
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In addition to age progression, older stuff generally had a higher pressure history.
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NW California shows in map view the progression from east to west with younger deposits.



a Ca. 165 Ma subduction initiation

amphibolite, eclogite

W formed early in subduction history suture E
as metamorphic sole
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Wakabayashi, Intl. Geol. Rev., 2015




b Ca. 150-135 Ma early serpentinite sedimentation

serpentinite exposed by Sedimentary serpentinite volcanic
Exhumation of high-grade rocks by extension and diapirism in basal Great Valley Group (GVG)
buoyancy, extrusion, and
extension Coast Range ophiolite (CRO)

50km

0 50km

Wakabayashi, Intl. Geol. Rev., 2015




c Ca. 120-100 Ma Early Clastic Accretion and Exhumation

ﬁl Tohoku fault geometry at same scale volcanic

) ) ) » Exhumation of early accreted
submarine slides deliver serpentinite material by extrusion and/or extension
and exhumed subduction complex material

to trench

0 50km

Wakabayashi, Intl. Geol. Rev., 2015




d Ca. 100-70 Ma Clastic Accretion and Exhumation

ﬁl Tohoku fault geometry at same scale

Voluminous
Extension of upper plate GVG sedimentation
and/or attenuation of
structurally highest nappes

Continued submarine
sliding delivers upper
plate and subduction
complex material to
trench \
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Wakabayashi, Intl. Geol. Rev., 2015




e Ca. 70-20 Ma Tectonic wedging/frontal accretion

W Coastal Belt CRO/GVG outlier CRO GVG
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Wakabayashi, Intl. Geol. Rev., 2015




f 20 Ma to Present Day

Salinian
Nacimiento Block
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Diablo Late Cenozoic

Range pluton

Wakabayashi, Intl. Geol. Rev., 2015




Five Types of detrital distributions
found in Franciscan in NW California

Age (0-300 Ma) | Age (300-3000 Ma)

0 50 100 150 200 250 3005?0 1000 1500 2000 2500 3090
101
91 I I
- Laramide N4 ) |
.8 & magmatism 164 Sharman etal, 2014 | !
c [ ‘lull? I i
I I
Y Sierra Nevada batholith I I
ov Ignimbrite flare-up ! !
Q. ! Idaho O\derdetv'\_talz'\rconsin basins, including Mesozoic |
c3 Cas.  batholith Small plutons backarc basins in Nev. & Proterozoic Belt Supergroup |
=0 g in Blue Mtns ! Anorogenic cratonal !
3 w o | granifoids suture belts !
-
oc : i
Grenville Y i-
L] Detital Popaictin Gentle. LR e
1 zircons in
g .g . plutrgﬁsin Triaselur ! Belt dep.age [] nucleus !
U B Widaho | stratain | |
= shear Blue Hitns ! Yavapai- !
N Y zone :A  Mazatzal tonal |
norogenic cratonal

C ! granlgtoids -. suture belts |

Franciscan zircons

——

.

=

Reference zircons

'Oregon forearc c. 45 Ma N=7 samples
|
|
|
|

oy

Northern Great VaIIey,398—85 Ma

o

r
} } N=6
Northern Great Valley, 87-71 Ma

e A T AN A

?

! ! N=3
Northern Great Valley, 71-65 Ma

1 N=2
| |
M | | |

i L

| | | N=4
I I I
I I I
W | |
™ A 1

0 50 100 150 200 250 300500 1000 1500 2000 2500 3000

Age (0-300 Ma) Age (300-3000 Ma)

Southern California, 68-56 Ma

A A
[
|
|
|
|

Grains >2100 Ma
not plotted

Jurassic sands,
Colorado Plateau
I | | |

Grains < 300 Ma, not plotted (=6%!of total grains)

Anorogenic
Suture belts

0 50 100 150 200 250
Age (0-300 Ma)

300500 1000 1500 2000 2500

Age (300-3000 Ma)

3000

Dumitru et al, Intl. Geol. Rev., 2015




110w’

50°N|

E part of Olympic  \*.
subduction complex /4" Okanagan
(poorly dated) (¢ ! K Eocene

Belt Supergroup

. core |
K o complexes
557 Priest Rivel P
fSR7P2 Y
S25 \
58
geog g
g Post-17 Ma cover

"~ Bitterroot lobe of
daho Batholith

¢ Tyee River—

throughgoing " ans k %‘»\

starting .- ;i : ﬁ 7 Chaliis >
g *“Post-17 Ma~

cov

< it
* % Atlanta lobe of
Idaho Batholith

Ocean

Franciscan

Eastern and

Central
belts

40°N]|

Franciscan / Nevadapland
Coastal 7 “high plateau?
belt

Nevada

Princeton
-~ Batholith §

submarine’
canyon

Diablo Range
50 Ma
Shoreline

\
soMaTrench =\

Future San
Andreas fault

Restored Salinian and
Nacimiento blocks:
complex geology of
Early and Late Cret,

plutons, forearc basin

strata, subduction
complex rocks

Pacific

+¢ ~Max extent of
Jurassic
erg

200 km

30°N|
Plutonic and silicic volcanic rocks  Selected basement rocks Sedimentary depocenters Drainage paleodivides
Eocene accretionary prism = == == Ca.98-86Ma

51-43Ma [ 137-100 Ma [_]Basement
5-54Ma [l 200-137 Ma B Precambrian basement
[ 85-65Ma  []age uncertain K Eocene core complex

[ 100-85 Ma

[ Cretaceous accretionary prism = = = = Earlier Eocene
] Eocene = Cretaceous forearc basin X X
[-] Eocenenonmarinebasin -~~~ "TTTTTT Mid Eocene Dumitru et al, Intl. Geol. Rev., 2015

Result suggests Franciscan is local and not far-travelled, but that major river breached the immediate basin ¢ 50 Ma to bring in debris from Idaho (this showed up on the

earlier forearc DZ plots). Note other divides shown here



