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PROGRADATIONAL BACKARC APRON

Deep marine pyroclastic wedge builds from growing arc onto
rifted arc crust and "steaming" oceanic crust (Busby-Spera, 1988)

Primary Volcanic Lithofacies:

sourced from emergent

volcanoes and records
Lapilli Tuff- ¢ renewed arc rifting

Tuff Breccia Lithofacies:
sourced from shallow
marine volcanoes

Tuff Lithofacies:
sourced from deeply
submerged volcanoes
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Backarc Apron Tectonic Model,
Gran Canon Formation
{modified from Critelli, Marsaglia and Busby, 2002)

l. Rifting of oceanic arc basement

Choyal Formation

Il. Nascent backarc basin
(Cedros Island ophiolite, ~173 Ma)
behind a deeply-submerged
nascent oceanic arc

Tuff Lithofacies

lll. Growth of oceanic arc
toward sea level and
continued backarc spreading

Lapilli tuff - Tuff breccia Lithofacies




Backarc Apron Tectonic Model,
Gran Canon Formation
{modified from Critelli, Marsaglia and Busby, 2002)

IV. Backarc spreading center
migrates too far from subducting
slab, leading to renewed arc rifting

Primary Volcanic Lithofacies,
~164 Ma
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Remnant ; V. Rifting succeeds, isolating
arc backarc apron from active
volcanoes; it is blanketed

with thin cover of sand

Epiclastic Lithofacies
















PROGRADATIONAL BACKARC APRON

Deep marine pyroclastic wedge builds from growing arc onto
rifted arc crust and "steaming” oceanic crust (Busby-Spera, 1988)

Tuff Lithofacies:
sourced from deeply
submerged volcanoes

Lapilli Tuff -

Tuff Breccia Lithofacies:
sourced from shallow
marine volcanoes

Primary Volcanic Lithofacies:
sourced from emergent
volcanoes and records
renewed arc rifting




Progradational Backarc Apron:
Primary Volcanic Lithofacies
records renewed arc rifting

NEAR FISSURE FACIES:
COLLAPSED ANDWHOLE
LANA TUBES, MASSIVE LAVAS,
LARGE PILLOWS
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(Busby-5pera, 1987)
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Phase 2 Extensional Arc and Extensional Forearc Basin
(Busby et al., 1998)




Cretaceous Alisitos arc, western Peninsular Ranges:

I. EXTENSIONAL OCEANIC ARC

Intermediate to silicic explosive volcanism, culminating in
caldera-forming ignimbrite eruptions

II. RIFTED OCEANIC ARC

Matfic effusive and hydroclastic rocks and widespread dike
swarms
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Phase 2 Extensional Arc and Extensional Forearc Basin
(Busby et al., 1998)




Extensional Oceanic Arc (Alisitos Group)

Time Slice 1: Normal faulting, high rates of
subsidence (1 km/my), and ignimbrite calderas

Valcano-bounded " Downfaulted
T e — 3, ————— S & i i
Marine Basin | Central Subareal Edifice - Marine Basin

; Dacite Ritics difasanid
Submarine Dacite lava domes ignimbrites ng dikes a

pyraclastic Rudist and dome breccias  Andesite epithermal gold
flows 5\ reefs ‘-“\‘ : K ] ' /

Debris avalanche
with hot ignimbrite blocks

1

\ |
Deepwater and nonmarine volcaniclastic
rocks and andesite lava flows

Deepwater
dacite caldera

{Adams and Busby, 1998)




Extensional Oceanic Arc (Alisitos Group)
Time Slice 2: Arc rifting, mafic diking, and outpouring of basalts

__Volcano-bounded —— Central S5ubaerial Edifice —————————————t|- Down-faulted

] e & "
Marine Basin Marine Basin

Basalt lava sheets and

< : Basalt hyalodastites
Emergent minor fluvial red beds and peperites

Palec-
sea level "“-.l spattfr oone ___——top covered —_

b

[covered) |

True (scaled) cross-section with 5X vertical exagerration. Top covered. (Adams and Busby, 1998)
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Phase 2 Extensional Arc and Extensional Forearc Basin
(Busby et al., 1998)




Extensional Forearc, Phase 2
Early Cretaceous Asuncion Formation,
Vizcaino Peninsula (usby-Spera and Boles, 1986)
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I. Screen cones build directly from Il. Fine-grained turbidite wedge shed
coastal fault scarps onto graben fromeroded horst blocks
floors at bathyal water dépths

Extensional Forearc slope Apron Deposits of Phase Two
(Busby-Spera and Boles, 1986)



















Phase 3:Compressional Arc

Extensional forearc Strike-slip

basins atop forearc basins
subduction complex on arc massif
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Fault-talus

megablocks at

base of fault Arc-derived conglomerates and sandstones funneled
along fault-controlled submarine canyon

Sandy turbidity currents

ramp up across the half-graben
shoulder leaving a sand-rich
proximal deposit and a mud-rich
distal deposit

Channelized conglomerates
restricted to half-graben axis

. EXTENSIONAL FOREARC BASIN ATOP SUBDUCTION COMPLEX

{Smith and Busby, 1993)
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2. Turbidite channels follow half-graben axis ¥
while slope failures are directed toward
graben axis ===

Interchannel
= depaosits

1. Transfer zone ramp sheds el 1 - |
intrabasinal olistostromes, c"hBunlefd I Fanning dips
overlain by fault-controlled oyal fault

turbidite channel

Il. EXTENSIONAL FOREARC BASIN ATOP SUBDUCTION COMPLEX

(Smith and Busby, 1993)




Growth of Coloradito fault en echelon with Choyal fault
produces transfer zone ramp that sheds olistrostrome

Coloradito fault Choyal fault

INTRABASINAL
OLISTROSTROME

(5mith and Busby, 1993)
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Sequence Stratigraphy of the Rosario Embayment of the Peninsular
Ranges Forearc Basin Complex (Busby et al., 1998)
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Sequence Stratigraphy of the Rosario Embayment of the Peninsular
Ranges Forearc Basin Complex (Busby et al., 1998)
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Sequence Stratigraphy of the Rosario Embayment of the Peninsular
Ranges Forearc Basin Complex (Busby et al., 1998)
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San Carlos submarine canyon, Rosario Group,

Peninsular Ranges forearc basin complex
(Morris and Busby-Spera, 1988)

== Erosively-based feature filled wth bathyal marine deposits
== Canyon fill bound laterally by contemporaneous slope deposits

NW

Late Maes.

Late
Campanian

Paleocurnent toward viewer Sk

Monmarine |Bathyal Marine

g TThnE T
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- Unlithified redbeds downdropped >1 km and eroded by turbidity currents

- Lower conglomerate - sandstone unit: amalgamated channels, intraformational
slide blocks 100m long, and giant load structures

- Middle mudstone - sandstone unit: aggrading turbidite channel with traction
structures; slumps in mudstones indicate high axial gradients

- Upper conglomerate - sandstone unit: more isolated channels, migrate 5.E. with
time
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Droz and Bellaiche, 1985

SEISMIC CHARACTERS
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Droz and Bellaiche, 1985




DEEPWATER VALLEY-LEVEE COMPLEX

(Maorris and Busby-Spera, 1990)

Aggradation of valley confined by levees leads to vertical stacking of channel
(and interchannel) deposits
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Sequence Stratigraphy of the Rosario Embayment of the Peninsular
Ranges Forearc Basin Complex (Busby et al., 1998)
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*not to scale, with vertical exaggeration
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Schematic transverse cross section of Canon San Fernando




*not to scale, with vertical exaggeration
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Schematic longitudinal cross section of Canon San Fernando
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