5

neled and non-channeled, were probably of major importance in the development of :
the flat interchannel areas and the deep-sea fans.
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The Darling Lake Mafic and Ultramafic Pluton, Washington:
Petrology, Gravity and Structure

The Darling Lake pluton is here named for a small moraine-dammed pond 315 miles
west-northwest of Okanogan, Washington. The pluton crops out in the rolling hills
north of the lake and seemed worthy of further study when examined in reconnaissance
by Menzer (1964). Subsequently, Taylor conducted detailed field and petrographic
analyses, Swanberg studied the gravity of the area and Menzer looked more closely at
th.e contact metamorphism and structure of the country rocks. This note is concerned
with some of the results of these investigations.

(.)ur. work has been supported under a Research Corporation grant to Menzer for
ftudles in the Okanogan Range and by Southern Methodist University. For this we are
indeed grateful.

Geological Setting and Structure

The Darling Lake pluton is one of a number of small mafic to ultramafic intrusions in
the Okanogan Range in north-central Washington. It comprises an olivine-bearing suite
of anorthositic gabbro, gabbro, norite and peridotite which intruded sillimanite-alman-
dine-amphibolite facies schist and gneiss subsequent to regional metamorphism. The
latter has been bracketed as occurring sometime after the Noric and before 129-+1.8
m.y. ago; that is, between late Triassic and early Cretaceous (Menzer, 1970). o
'Con‘tac’t metamorphism of these high grade schists and gneisses is quite local and
var¥ed in intensity. In general, quartzo-feldspathic rocks were insensitive to the heat
o.f intrusion while pelitic schists were the most susceptible. The well developed folia-
tion of many pelitic schists was weakened when the phyliosilicates underwent static
recrystallization in response to the intrusion. Mineral assemblages indicative of the
sillimanite zone regional metamorphism had persisted through the contact meta-
morphic episode in most thin sections examined. However, pistacite and clinozoisite
formed in some of these rocks,—an indication that their maximum temperature during

_ recrystallization did not exceed that of the hornblende hornfels facies.

Structurally, the Darling Lake pluton is a small stock with 2000 feet of vertical
exposure and a surface area slightly less than one square mile. Salients of schist and
gneiss project into the stock from the north and the south; hence, the outer contact
of the pluton is somewhat fiddle-shaped in detail. The metamorphic rocks in these
prongs probably are quite thin as they were not evident in the gravity study. Because
the foliation of xenoliths in the stock parallels the metamorphic structure of the country
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TABLE II. Rock densities determined in the gravity study.

\ 2 Schist and gneiss unit 2.88-2.92 gem™
- A Quartz diorite gneiss unit 2.72-2.82 gem™
\ } Darling Lake unit 3.14:3.18 gem™

N ’ a major diameter of just over one mile. The surface area for the model was then choses

as a square with area equal to the observed outcrop area. A vertical dip was assigne:
to the contact on one end of the model in order to agree with field exposures of ove
2000 vertical feer along the cliff on the southeast side of the pluton. The dips in th
plane of the residual profile were allowed to vary over all reasonable values, as wa
the depth to the bottom of the stock.

Theoretical gravity profiles for these models were then calculated by a compute
technique discussed by Swanberg (1968) and compared with the observed profile
The sub-surface dimensions of the models were adjusted until the two profiles agreec

Figure 2 shows a sampling of vertical cylinders, all of which produce an anomal

T33N

profile whose half width is less than the observed profile. These models show con
clusively that the Darling Lake Pluton cannot be represented by a cylinder or ai
inverted frustum of a cone. Physically, this implies that the pluton must be large
at depth than at the surface. If the original shape of the pluton could have been rep
MGALS :
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Figure 2. Comparison of calculated points for various theoretical cylindrical models with observec

Figure 1. Geologic map and index map of Darling Lake area, Washington. residual profile. See text for discussion.
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