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Petrology of the Eocene Goble Volcanics, Southwest Washington:
an Early Phase of the Cascade Arc
Clara Phipps and Jeffrey H. Tepper
Geology Department, University of Puget Sound, Tacoma, WA
Abstract
•
•
•
•

The Eocene Goble Volcanics (GV), comprised of >1000 km2 of
subaerial lavas and tuffs, are one of the most voluminous igneous
formations in SW WA.
Whole rock K-Ar ages range from 45 to 32 Ma (Beck and Burr,
1979).
The Goble is of interest due to its unique location lying between
oceanic Crescent Fm basalts of the Siltezia terrane to the west
and younger arc rocks to the east.
The goals of this research are to determine the chemical and SrNd isotopic traits of the GV and better establish the tectonic
setting in which these rocks formed.
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• The Goble Volcanics consists of subaerial lava flows and
pyroclastic rocks including: oxidized vesicular lavas
indicating an eruptive center [Fig. 3], platey jointed
flows resulting from stresses near a vent [Fig. 4], and
lava flows with little paleosol formation between them
indicating close timing between flows [Fig. 5].
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Geologic Context
• Isotopic data indicates that the Goble formation is from a depleted
mantle source, with high ℇ Nd and low 87Sr/86Sr [Fig. 9].

Tectonic Setting and Conclusions

Geochemistry
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GV samples are divided into: Group
1 (basalts), and Group 2 (basaltic
andesite to dacite) [Fig. 6].
Group 1 lavas are tholeiitic
(characteristic of mid-ocean ridges,
primitive arcs). Group 2 displays
both tholeiitic and calc-alkaline
affinities, the later is diagnostic of
mature arcs. [Fig. 7].
Group 2 samples appear to be
younger, and show HFSE depletions
(Ta, Nb) and LILE enrichments (Rb,
Ba). Group 1 samples are similar to
high-alumina tholeiitic basalts
found elsewhere in the Cascades
(Leeman et al, 1991; Bailey and
Conrey, 1992) Fig. [8].

• A high ratio of Ba/Nb (>25) is a subduction signature, group 2 lavas show
modest values (Ba/Nb = 13 - 21).
• Group 1 lavas do not contain a subduction signature and fall near the
Crescent formation, indicating an different type of tectonic process such
as a mid-ocean ridge or ocean island setting [Fig. 10].
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• The Goble Volcanics are between the Coast Range (Crescent
Formation) to the west and the Modern Cascades to the east
[Fig. 1].
• Samples were taken along a northwest to southeast transect
[Fig. 2].
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