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Jack, Oregon, 1:62500 topographic map (U.S. Geological Survey, 1959), is

. adopted here. A narrow stream of lava rests upon gray glacialldeposits whiéh,
-in the sides of the pit, have been oxidized to vermilion and yellow by vol-

' canic emanations. Both the Cinder Pit and an eroded, 200-foot basaltic cone

one ﬁile to the southwest (Fig. 1) might not be Recent. A lateral moraine can
be tréced for three miles along the north edge of the glaciated canyon which
contains Blue Lake Crater.A It is therefore unlikely that the last major ice
advance reached these cones.

Park Creek and West Maxwell flows (unofficial names; Fig. 1) lie
northwest of the.system of lateral and end moraines previousl& described with

reference to Little Nash Crater. The last major advance of glacial ice did

not reach these flows.

The Park Creek Flow is seen best at the north end of Lava Lake (Fig. 2)
where a terminal, blocky lava front stands bare of vegetation. Farther north,
crustal features and the outlines of lava tongues are seen only where ancient
fires have limited the forest cover. From the distribution of lava, trend of
visibie‘pressure ridges, and slope of the lava surface it is inferred that the
flow originated near the northwest lava margin, moved south for two miles, and
forced Park Creek to undercut a high cliff‘in its weét valley wall.

Equally vague 1is the eruptive history of basalt flows'on the west side
of Maxwell Butte (Fig. 1). Two source vents approximately two and ome-third
ﬁileé west of the Maxwell summit are indicated by the distribution of laya,
but.neither one has been located precisely nor has it been possible to traée
contacts between flow uniﬁs. 014 forest fires have exposed slaggy crusts ;nd
numerous pressure fidges:but the blocky, high-standing &argin characteristic
of Park Creek lava is lacking here. The thin, vesicular nature of the West

Maxwell flows caﬁ be seen best in cuts of Highway 22,
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WEIGHT PER CENT SILICA

Fig.

6.--Refractive Index and Silica»Content of Fused Basaltic Rocks





































CONCLUSIONS

Recognition of analytically significant chemical variation between and
within lava flows leads naturally to the question: llow are such variations
related to the mineralogy, volcanic history, and geographic position of those

flows?

Chemical and Mineralogical Composition

The mineralogical character and silica content of more than 200 samples -

have been outlined in previous sections. Increased silica in the lavas is
generally attended by a decrease in tridymite, an increase in the amount of
glass, and an increase in the préportion of phenocrysts. Plagioclase micro-
lites becbhe more sodic and olivine grains become more obviously rounded and
embayed. To each of these generalizations, however, there are many exceptions.
Silica can vary between flows by as much as 9 per cent while the appearance of
the rock remains outwardly uniform (Anderson Creek and Sims Butte, for ex-
ample). On the other hand, samples which appear to be very different beneath
avbinocular microscope or in thin section might contain the same percentage of
silica (Clear Lake and South‘Belknap Flows, for example). It must be concluded
that mineralogical composition, eépecially the porphyritic fraction, is a poor

index to chemical composition of the glass-rich basalts included in this study.

Chemical Composition and Eruptive History

If it is assumed that the analytical data represent a sufficiently

random and complete sample of each lava unit, average values and ranges of

values become significant parameters which can be associated with the units
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Collier and Yapoah lavas are almost indistinguishable except where

ébundant phenocrysts of olivine appear instead of pyroxene in a low-silica
segmeﬁt of the west Collier lobe. They were erupted from vents which are less
than two miles apart. A close genetic relationship is further suggested by
the data of Fig. 9, coupled with the fact that Yapoah eruptions preceded those

from Collier Cone. The first Yapoah lava contained 55 per cent silica. During

succeeding eruptions,_silica decreased in a persistent, if irregular, manner
until, as the eruptions ceased, values of 52 to 53 per cent were reéched. Du-
ring subsequenf eruption of Collier lava, silica continued to decrease, then
increased f;om 52 to 59 per cent as the final Collier lobes were formed.

During the 1959 summit activity at Kilauea Iki, Hawailil, silica content
of lavas changed in an irregular fashion (Mufata and Richter, 1966), similar
in trend and magnitude to that detected in the Yapoah lobes. Changes of this
type can be accounted for if it is assumed that the roof of a mag@a reservoir,
‘from which éarly formed phenocrysts of olivine and pyroxene have settléd, has.
been pierced by a volcanic conduit. Silicic magma would be withdrawn from the
top of the reservoir, followed by less silicic magma, rich in olivine and py—
roxene. Thé resultingblava flow might then become progressively less silicic
during eruptioﬁ.

Paricutin volcano, Mexico, like Coliier Cone, erupted lavas which be-
.came progressively enriched in silica (Wileox, 1954). 1In accouﬂting for this
m?apparent anomaly,‘Wilcox appeéled to a "fortuitous" eruption of magma derived
from the side rather thaq from the top of an horizontally stratified reservoir.
The following observations are pertinent to this problem:
1. The Anderson Creek Flow and three separate streams of lava from

Fourein—One Cone wefe not studied as extensively as the Collier

lobes but the same compositional trend is associated with
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4 same reservoir. Processes of crystal settling gave rise to a compositional
gradient, especially in the upper levels of the magma column., Silica content
was about 55 per cent near the roof and decreased to 52 per cent in olivine-
rich levels below. At still greater depths, assimilation of sialic material
(1iquid?) containing sodic plagioclase increased the content of silica to at
least 59 per cent. At these levels, olivine was in process of resorption and
sodic plagioclase was being replaced by labradorite. The composite magma cél-

umn was then extruded during Yapoah and Collier eruptions.

Chemical Composition and Geographic Position

If the data of Fig. 7 (silica content of volcanic units) are compared
with Fig. 1 (index map), a general correlation between composition and geo- ;
graphic pbsition of Recent lavas is apparent. Average silica content and
range of siliéa variation increases from west and northwest to east and south-
east. Two Butte, fark Creek, and West Maxwell rocks do not follow this pat-
tern, but as explained in a previous section, they may antedate the Recent
lavas. Minor irregularities in this compositional progression (1 to 2 per cent
more si;ica than would be expected from their geoéraphic position) are intro-
duced by Little-Nash Crater, Fish Lake Flows, late Central Group, Clear Lake-
Flow, and the flow from the south vent of South Sand Mountain. Each one repre-
sents a late stage eruption from a vent area which had previously'pfoduced
less siliceous, less porphyritie, and presumably more primifive lava.

Available evidence suggests, therefore, that silica content of Recent
ldvas increases from northwest to southeast within the study area, ahd that mi-
nof_irregularities in this progression are the result of local crystallization--
differentiatioﬁ.‘ The progression itself is here attributed to the same
processes of assimilation which may have been responsible for the silica var-

iations in Four-in-One and Collier lavas. Outcrops of siliciec rock of the
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central Cascade Range are confined to the imhediate vicinity of the Three
Sisters, adjacent to the soﬁtheast corner of the study area (Williams; 1957).
Glaciated domes of obsidian and rhyolite occur near Four-in-One and Collier
Cones. Recént domes and flows of dacite are abundant on the slopes of Middle
and,Sduth Sisters. None of these rocks contains quartz phenocrysts (Williams,
1944). Consequently, it is reasonable to suggest that silicic and basaltic
magmas may have‘mixed.at depth, ultimately producing hybrid lavas of intermed-
iate‘compositions, without giving rise to the quartz basalts which are so often
associated with this process (Finch and Anderson, 1930; Larsen et al., 1938).v
If the areal pattern of silica content in Recent basaltic lavas between
Three Fingered Jack and North Sister is the result of contamination of basalt
magma, and if the source of contamination is a silicic liquid beneath the

Three Sisters volcanoes, then confirmation might be achieved through study of

‘Recent basaltic lavas to the east and south of the South Sister. In this area, -

Recent basaltic lavas are widespread and intimately associated with Recent

eruptions of dacite (Williams, 1957).
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Fig. 11.--Location of Samples Numbered 124 to 144
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size of phenocrysts.

While no generai relationship exists between silica content and age of
the lava fields; several flows at thé north base of the North Sister display
clear compositional trends which are related to their eruptive history. Silica
in lavas from Yapoah Cone decreased from 55 to 52 per cent during eruption.
‘This type of change has been observed in the lavas of Hawaii, and is to be ex-
pected if settling of early-formed crystals causes a magma column to be en-
riched in silica above, and impoverished in silica below. Lavas from Collier
Cone changed in the opposite sense, from 52 to 59 per cent silica. They con-
tain phenocryéts qf cbrroded_sodic feldspar and embayed oliviné. Accidental
quartz-ricﬁ ejecta associated with final eruptions of Collier Cone suggest that
assimilation of silicic material in the lower reaches of a magma column con-
tribute to the mixed aspect of phenocrysts and the unusual compositional trend.

The average and the range of silica content of Recent basaltic lavas‘
increases in regular progression through the study area from northwest to
southeést,'toward the Three Sisters volcanoes. Outcrops of silicic rocks in
the Central Cascade Range aré restricted to the immediate vicinity of thé
Middle and South Sisters. These relationships are interpreted as additiqnal'
evidence that basaltic and silicic material has mixed at depth, giving rise to

lavas of intermediate and variable composition.









	taylor_1967_2
	2
	3



