G Major and trace element analysis of garnet Crystals from a hornblendeite block and rind on
. Santa Catalina Island, CA: Insights into metasomatic processes in subduction mélange
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Overview A.

Santa Catalina Island off of the coast of southern Califor-
nia is iconic for demonstrating subduction and metasomatic
processes. The subject of this study is a tectonic block from the
amphibolite facies mélange which is located in Ripper’s Cove on
the island. This block and its rind are unusual due to the amount
of the rind which remains visible and the existence of garnets *
within this rind. As a result, it has been the subject of previous
studies including major element analysis (Penniston-Dorland et.
al, 2014, Chem.Geo.) and oxygen isotope analysis (Leung et al.,
2016, GSA Abstr). Here analysis of garnet zoning patterns,
inclusions, and trace elements are used to further understand
these metasomatic processes. B

Figure 3. A. Garnet hornblende block (yellow star) with garnet-bearing
actinolite-rich rind (red star). Field notebook is 19cm long. B. Detail of
garnet-rich block (bottom of image) to garnet-poor rind transition. Coin
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Figure 1. Map of Catalina Island, located off the coast of Los  garnet crystals.

Angeles, California (after Platt, 1975). The block and rind
we studied was found as float on the beach at Ripper’s Cove.

CaKa
Figure 2. A. Backscattered electron mosaic of the rind
sample RIPC. The samples has clearly defined sugary garnet
crystal veins, indicated by an orange box. Garnet crystal
RIPC-B9 is indcated by a green box. B. SEM zoning map of
calcium in garnet crystal RIPC-B9. Calcium is concentrated B 500 mm

in the center. C. SEM zoning map of magnesium in the same
garnet crystal on sample RIPC.
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Trace Element Zoning

Analysis of trace element concentrations was
completed using laser ablation ICP-MS on an
Agilent 8900 in ammonia-oxygen gas blend mode.

Block Garnet D-E7 HREE+Y: Composition
Analysis
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Figure 8. HREE+Y is elevated in block garnet
cores and rims, occaisionally with intermediate
annuli.
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Figure 9. Large rind garnet crystal has similar
HREE +Y peak in its core, but with greater
concentrations, and an annulus near the rim.

* Rind Garnet D7 HREE+Y: Composition
Analysis

1600

é 1400

o,

~ 1200

-

.2 1000

o

£ 800

S 600

S

@) 400

> 200 L L -
85

(1) 0

= Rim Core  Rim

Position

Figure 10. 200mm small rind garnet crystal has
low HREE+Y concentrations (similar to large rind
garnet rims) and minimal zoning.

—
The Pacific plate subducts under the
North American plate.
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The subducting plate metamorpho-

ses, forming new garnet crystals.

crystals as well as new rims
T on the few large garnets.

The newly formed block begins
to form a rind in the mélange,
some garnet crystals survive
metasomatism in the rind.

The block and rind goes
. through a second stage of
metamorphism and forms
new garnet crystals in the
g rind. It grows small sugary
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The broken plate joins
the mélange.

As the crust subducts part of the crust
begins to crumble and breaks off.

Figure 11. Schematic diagram illustrating the path of the
block through the mélange.
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