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INTRODUCTION

The McKenzie Conservatione& consists of 421 acres located alahg northwestern shore of Newman Lake

in eastern Spokane County. The area is administered by the Spokane County Parks and Recreation Department
and became a Spokane County Conservation Futures property in 2005. The site is moderately forested with
diversetopography including rocky knoklied ridgesravines and lowland wetlandBroject goals included,

mapping of the bedrock geology (and creation of a geologic map) along with a summary report highlighting

field observations¢ KS NB LR NI oAfi6al 2a2A X UONBRGE: ddKI G NBLINBaSy
features that are characteristic to the park.

The McKenzie ardaas a londived and complex geologic history. The park occurs in the southern part of the
Spokane Dome of the Priest River metamorphic complex (PRMC), (Doughty, et al. 1997). The bedrock geology
here is comosed primarily of Newman Laka€iss, a Mesozoiaged granitic orthogneiss (Derkey, et al.,

2004, Armstrong, et al., 1987). Bedrock exposure consists of less than 10% of the total lankhasaghout

the park, the Newman Laken@iss exhibits strong foliation, mineral lineation, and pervasive myhatuion.

The mylonitization (blastomylonite) is characteristic of the upper part of the PRMC within the Spokane Dome
mylonite zone. Bedrock knobs and adjatgullies have a consistent NNifénd suggesting possible structural
control to topography. Scatted throughout the park arpegmatite veins and iceafted glacial erraticsThere

are also seeral seasonal streams and seeps, which ultimately drain eastward into Newman Lake.

The park area has numerous exposures of basic to complex geology that &ye@eesssible by the existing
trail network. Findings from this undergraduate serviearning research project could be utilizeyg the
public that visit the parkor the purposes of earth science education.

MAPPING

Field mapping of the park was donerthg four separate field visits in October and November of 2013, and in
March of 2014. Approximately 20 hours were spent walking the various trails as well as off trail documenting
the bedrock geology. The original base map used to develop the site mahevdsS.G.S. Newman Lake 7.5
Minute Quadrangle (1:24,000), which was enlarged &xale of 1 inch (on the map) equals 500 fewtividual
bedrock sites were located onto a topographic map &RIS coordinates were taken at each site. Where
possible, foltions and lineations were taken and recorded. A generalizetbgic map is seen in Figure 1 and
GPS site locations are shown if FigurB&a from the individual stations is in Appendix A.

LANDMARKS

Numerous landmark names are used throughout thisoréfor location purposesnd include:

Hill 2450is the prominent hill labeled in the central portion of the study area.

Eagle Ridges the NWSE trending ridge along the eastern portion of the area.

The Ridgés the main NWSE trending ridgeline along whian established hiking trail occurs.
The Gullys a prominendrainage north oHill 2450and has a seasonal stream.

Turtle Rocls a local name for the bedrock knob along the lake near the McKenzie boathouse.
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Figure 1.outcrop geology map of the McKenzie Conservation Area.
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Figure 2:Google Earth map of the McKenzie CA with GPS station locations.
BEDROCK GEOLOGY

The major bedrock type throughout the McKenzie CA is the Newman Lake Gnei3s {Fig.Newman Lake
Gneiss is a lightolored, coarsayrained megacrystic, moderately to wdliated orthogneiss of granodiorite
composition. Orthogneiss is the term given to higlade (pressuréemperature) metamorphic rocks that

formed fromthe recrydallization of an igneous parent (protolith). In the case of the Newman Lake Gneiss, the
original parent rock before metamorphism was an igneous granodi@it@racteristic minerals found within

the Newman Lake Gneiss include quartz (gray, glassy),aae(milky white), plagioclase (white to gray), and
biotite mica(shiny, black). Large megacrysts (crystplsoul0 cm.) of orthoclase appetiroughout the unit.

Occurring sporadically throughout the study area Bghtcolored pegmatite mass€&ig.4, 5. Pegmatite is a
very coarsegrained crystalline rock of granitic composition. Pegmatite within the study area consists of large
crystals(> 2 cm.pf quartz, orthoclase, plagioclase, and muscofrtéca) The pegmatite masses occur as veins
(<20 cmwide) or as truncated pods.



Figure3: foliated Newman Lake Gneiss whispar megacrysts, coarse quartz and biofitete that fractures and
weathering patterns are parallel to foliatiqi$ite #34)

Figure 5:ccloseup of pegmatite with coarse crystals of white Kspar, gray quartz, and stileay muscovitéSite #40)



ROCK TEXTURES, FABRICS, and STRUCTURE

The dominanbedrock unit, the Newman Lake Gneisshibits a coarsgrained, crystalline texture. In most
2dziONR LIAT GKS 2NRAIAYI T ATy S 2-tiwinedicrystaB of Oriidclase feldspar dars E (i dz!
be seen. The dominant fabric element observefibiigtion resulting from metamorphic recrystallization.

Foliation is a rock fabric in which mineral crystals show a preferred parallel alignment or planar pattern.
Throughout the park, the Newman Lake Gneiss exhibits pervasive foliation as seen bylatittedrystals.

So, the original igneous plutonic texture of the Newman Lake Gneislse®m affected (recrystallizgby later

high pressure and high temperature regional metamorphism creating a pervasive foliated Thleriaverage

strike of foliationis 210, with dips ranging between 2@45°NW. A good location to observe the foliation and
megacrysts within the Newman Lake Gneiss is at Turtle Rock.

Another fabric element observed, but less obvious, is a pervasive mineral and stretching lineadiatiohiis
defined as a linear orientation (vs. planar) pattern of minerals or features within a rock. Mineral or stretching
lineations are most often associated with shearing or shear zones related to faulting. The mineral lineations in
the Newman Lake Giss are defined by elongated quartzfeldsparbiotite) aggregates, and rare quartz
ribbons.Lineations plunge gently $4.6°) with an average trend of 2582A plot of the poles to foliations along

with lineations is shown in Figufe
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Figure6: lowerhemisphere plot othe poles to foliation (diamonds), and lineat®(X)rom the McKenzie Conservation
Area. Poles to foliation are consistent and show a northeasterly strike with gentle dips to the northwest. Lineations are
consistently plunging gentlkp the westsouthwest.

Throughout the parkthe Newman Lake Gneiss exhibits variable degrees of mylonitiz&tigares 7, 8,)9

Mylonite is a rock fabric that results from significant sheslated deformation due to squeezing and

flattening. At McKene, the original igneous texture is still somewhat observallg due to shearingelated
cataclasis (grinding and crushing) and metamorphism (recrystallization), moderately developed blastomylonite
fabric is dominant. Locally, zones ofyw@tense myloitization occuras bands of ultramylonite.



6

Ultramylonites are typically fingrained and somewhat glassy in their appearance. They can be light to dark
colored depending on the mineral makgp. At McKenzie, ultramylonits finegrained, milky white to dark

gray in color anaccurs in narrow bands (<30 cndne unusual occurrence of strongly mylonitic rock contains
a high percentage of biotite (phyllonite) and is almost black in color with small, highly deformed porphigocl
of feldspar. This occurrence is along the gravel road just WNW of Turtle Rock.

Figure7: closeup of moderatelymylonitized (blastomylonite) Newman Lake Gneiss. Note the moderate amount of grain
size reduction, especially of the white feldsparse Kspar megacrysts have been reduced significantly in size by
pulverization during mylonitization. Also note the pods of gray quartz.

Figure8: close up of strongly mylonitized Newman Lake Gneiss. Note the significant grain size reduction where Kspar
megacrysts and the original igneous texture are no longer recognizable.

Figure9: closeup of ultramylonite where all original texture has been destroyed during mylonitization. Note one
remaining Kspar megacryst in the upper part of the rock.
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No obviots folds or faults were observed directly at the McKenzie area. However, based on characteristic
surface topography, it appears that the area may be the result of some kind of structural control. At McKenzie,
there are several defined ridge lines of bedracid parallel and adjacent gulier ravines. The generaénd

of these ridges and gullds in a NNW orientatiofirig.1). This pattern has been observed in several other

areas within the Spokane region (Derkey, et al., 2004, Vaughn, et al., 2053feftihas been interpreted as

a series of bedrock fracture zongs possible faultsyvhere weathering and erosion is concentrated (in the
fracture zones) causimgulliesor ravines to form.

TEXTURE ANEPABRICDISCUSSION

The combination ofvell-developed foliation and lineation along with mylonitic fabric indicates that the rocks
at McKenzie have undergone arsficant amount of deformation as a result of being subjected to intense
stresses. The lineated and mylonitic fabric seen herepisay of rocks from otheparts of the Spokane Dome
mylonite zone, which is part of the Priest River metamorphic complex (McCallum and Buddington, 2009,
Derkey, et al., 2004, Doughty, et al., 199#)e foliation and lineation data are consistent with sasidone

from other parts of the Spokane Dome mylonite zone and the Priest River complex in general. Our study
indicates that lineations are plunging to the WSW but that kinematics show that movement was to the ENE

(up-plunge).

The mylonite at McKenziepresents part of a large shear (fault) zone that occurred at depth withidewils

2F 9 NIKQa ONMHzal 652dzAKGes S FfdX mMmppTtod ¢KAA AKSI
uplifted and sections of the upper crust began to detach causitense squeezing and sliding praes. The

original Newman Lakgranodiorite was caught up in this deep sheane metamorphosing it intgneiss and

causing it to become mylonitized (blastomylonite). The less common, narrow ultramylonite zones néprese

more localized, high intensity strain zones within the overall shear zone. Studies indicate that this process
occurred between 40 to 50 million years ago (Doyght al., 1997). Eventuallge entire portion of the Priest

River complex (including thedienzie area) was uplifted and eroded by surface processes to expose what we

see today.

SURFICIAL GEOLOGY

Surficial geology represents all the nbadrock geological featuras surfaceprocessegxamined at the
McKenzieConservation Area. Surficigdology includes soils, weathering patterns, glacial features, and
hydrology. In this report, we will discuss the surface weathering features along with glacial and hydrological

relationships; soils and soil development is excluded.

Spheroidal Weathering

Spheroidal weathering is a dominant surface weathering pattern observed throughout the parfEayeses

10, 11, 12 Spheroidal weathering is the result of chemical weathering of rock that occurs at or very near the
surface. Rock masses that have underwg spheroidal weathering typically exhibit a characteristic rounded or
spherical shapeChemical weathering by water will occur more rapidly along the corners or edges of an initially
angular rock mass. With time, the chemical attack along the corneredges causes the rock to develop into

a rounded shape. In many cases, spheroidal weathering of rock can be confused or misidentified as glacially or
water transported (and abraded) erosion features. For example, some spheroidally weathered rock masses

have been misidentified adacialS NNJ G A Oad® { LIKSNRBARFf ¢SIFOGKSNARyYy3I 2 0O0dzN
transportrelated erosion.

At the McKenzie CA, the prary bedrock unit is the wefbliated Newman Lake Gneisgpheroidally
weathered rock masses dt¢ McKenzie CA are foliated gneiss and the foliation orientations are parallel to and
consistent with adjacent #place bedrock. This indicates that the spheroidally weathered masses have not
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been transportedbut rather have weathered iplace. In other wrds, the many numerous rounded boulder
masses seen throughout the park are not the result of glacial or ftetaded transport.

¢tKS 06Said LI OS Ay GKS LIN) G2 SEIFYAYS &LKSINEARIf 6¢
Ridgé ® | f #rail Sectibrkafe dounded, iplace masses of Newman Lake Gneiss that have undergone
variable levels of spheroidal weathering.
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Figure 11spheroidal weatheringad SRNRB O1 Ff 2y 3 a¢KS wAR3ISeE I NBIF® b2GS GKI
with underlying bedrock.



