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INTRODUCTION 
 
The McKenzie Conservation Area consists of 421 acres located along the 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 
diverse topography including rocky knolls and ridges, ravines and lowland wetlands. Project goals included, 
mapping of the bedrock geology (and creation of a geologic map) along with a summary report highlighting 
field observations. ¢ƘŜ ǊŜǇƻǊǘ ǿƛƭƭ ŀƭǎƻ ƛƴŎƭǳŘŜ άǎƛǘŜǎ ƻŦ ƛƴǘŜǊŜǎǘέ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ƎŜƻƭƻƎƛŎ 
features that are characteristic to the park. 
 
The McKenzie area has a long-lived 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 composed primarily of Newman Lake Gneiss, a Mesozoic-aged granitic orthogneiss (Derkey, et al., 
2004b, Armstrong, et al., 1987). Bedrock exposure consists of less than 10% of the total land area. Throughout 
the park, the Newman Lake Gneiss exhibits strong foliation, mineral lineation, and pervasive mylonitization. 
The mylonitization (blastomylonite) is characteristic of the upper part of the PRMC within the Spokane Dome 
mylonite zone. Bedrock knobs and adjacent gullies have a consistent NNW-trend suggesting possible structural 
control to topography. Scattered throughout the park are pegmatite veins and ice-rafted glacial erratics. There 
are also several seasonal streams and seeps, which ultimately drain eastward into Newman Lake. 
 
The park area has numerous exposures of basic to complex geology that are easily accessible by the existing 
trail network. Findings from this undergraduate service-learning research project could be utilized by the 
public that visit the park for the purposes of earth science education. 
 
MAPPING 
 
Field mapping of the park was done during 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 map was the U.S.G.S. Newman Lake 7.5 
Minute Quadrangle (1:24,000), which was enlarged to a scale of 1 inch (on the map) equals 500 feet. Individual 
bedrock sites were located onto a topographic map and GPS coordinates were taken at each site. Where 
possible, foliations and lineations were taken and recorded. A generalized geologic map is seen in Figure 1 and 
GPS site locations are shown if Figure 2. Data from the individual stations is in Appendix A. 
 
LANDMARKS 
 
Numerous landmark names are used throughout this report for location purposes and include: 

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

¶ Eagle Ridge is the NW-SE trending ridge along the eastern portion of the area. 

¶ The Ridge is the main NW-SE trending ridgeline along which an established hiking trail occurs. 

¶ The Gully is a prominent drainage north of Hill 2450 and has a seasonal stream. 

¶ Turtle Rock is 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 Gneiss (Fig. 3). The Newman Lake 
Gneiss is a light-colored, coarse-grained megacrystic, moderately to well-foliated orthogneiss of granodiorite 
composition. Orthogneiss is the term given to high-grade (pressure-temperature) metamorphic rocks that  
formed from the recrystallization of an igneous parent (protolith). In the case of the Newman Lake Gneiss, the  
original parent rock before metamorphism was an igneous granodiorite. Characteristic minerals found within 
the Newman Lake Gneiss include quartz (gray, glassy), orthoclase (milky white), plagioclase (white to gray), and 
biotite mica (shiny, black). Large megacrysts (crystals up to 10 cm.) of orthoclase appear throughout the unit. 
 
Occurring sporadically throughout the study area are light-colored pegmatite masses (Fig. 4, 5). Pegmatite is a 
very coarse-grained crystalline rock of granitic composition. Pegmatite within the study area consists of large 
crystals (> 2 cm.) of quartz, orthoclase, plagioclase, and muscovite (mica). The pegmatite masses occur as veins 
(<20 cm. wide) or as truncated pods. 
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Figure 3: foliated Newman Lake Gneiss with Kspar megacrysts, coarse quartz and biotite. Note that fractures and 

weathering patterns are parallel to foliation (Site #34). 

 
Figure 4: large Kspar megacrysts in Newman Lake Gneiss; a pegmatite vein is in the upper left (Site #45). 

 
Figure 5: close-up of pegmatite with coarse crystals of white Kspar, gray quartz, and slivery-clear muscovite (Site #40). 
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ROCK TEXTURES, FABRICS, and STRUCTURE 
 
The dominant bedrock unit, the Newman Lake Gneiss, exhibits a coarse-grained, crystalline texture. In most 
ƻǳǘŎǊƻǇǎΣ ǘƘŜ ƻǊƛƎƛƴŀƭ ƛƎƴŜƻǳǎ άƳŜƎŀŎǊȅǎǘƛŎέ ǘŜȄǘǳǊŜ ǿƛǘƘ ƭŀǊƎŜΣ ǿŜƭƭ-formed crystals of orthoclase feldspar can 
be seen. The dominant fabric element observed is foliation 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 by aligned biotite crystals. 
So, the original igneous plutonic texture of the Newman Lake Gneiss has been affected (recrystallized) by later 
high pressure and high temperature regional metamorphism creating a pervasive foliated fabric. The average 
strike of foliation is 210o, with dips ranging between 20o-45oNW. 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 lineation. Lineation is 
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 Gneiss are defined by elongated quartz (+/-feldspar-biotite) aggregates, and rare quartz 
ribbons. Lineations plunge gently (4o-16o) with an average trend of 252o. A plot of the poles to foliations along 
with lineations is shown in Figure 6. 
 

 
Figure 6: lower hemisphere plot of the poles to foliation (diamonds), and lineations (X) from the McKenzie Conservation 
Area. Poles to foliation are consistent and show a northeasterly strike with gentle dips to the northwest. Lineations are 
consistently plunging gently to the west-southwest.  

 
Throughout the park, the Newman Lake Gneiss exhibits variable degrees of mylonitization (Figures 7, 8, 9). 
Mylonite is a rock fabric that results from significant shear-related deformation due to squeezing and 
flattening. At McKenzie, the original igneous texture is still somewhat observable, but due to shearing-related 
cataclasis (grinding and crushing) and metamorphism (recrystallization), moderately developed blastomylonite 
fabric is dominant. Locally, zones of very intense mylonitization occur as bands of ultramylonite. 
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Ultramylonites are typically fine-grained and somewhat glassy in their appearance. They can be light to dark-
colored depending on the mineral make-up. At McKenzie, ultramylonite is fine-grained, milky white to dark 
gray in color and occurs in narrow bands (<30 cm). One unusual occurrence of strongly mylonitic rock contains 
a high percentage of biotite (phyllonite) and is almost black in color with small, highly deformed porphyroclasts 
of feldspar. This occurrence is along the gravel road just WNW of Turtle Rock.  
 

 
Figure 7: close-up of moderately mylonitized (blastomylonite) Newman Lake Gneiss. Note the moderate amount of grain 

size reduction, especially of the white feldspars. The Kspar megacrysts have been reduced significantly in size by 
pulverization during mylonitization. Also note the pods of gray quartz. 

 

 
Figure 8: 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. 

  

 
Figure 9: close-up 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 obvious 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 bedrock and parallel and adjacent gullies or ravines. The general trend 
of these ridges and gullies is in a NNW orientation (Fig. 1). This pattern has been observed in several other 
areas within the Spokane region (Derkey, et al., 2004, Vaughn, et al., 2013). This trend has been interpreted as 
a series of bedrock fracture zones (or possible faults) where weathering and erosion is concentrated (in the 
fracture zones) causing gullies or ravines to form. 
 
TEXTURE AND FABRIC: DISCUSSION 
 
The combination of well-developed foliation and lineation along with mylonitic fabric indicates that the rocks 
at McKenzie have undergone a significant amount of deformation as a result of being subjected to intense 
stresses. The lineated and mylonitic fabric seen here is typical of rocks from other parts 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., 1997). The foliation and lineation data are consistent with studies done 
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 McKenzie represents part of a large shear (fault) zone that occurred at depth within mid-levels 
ƻŦ 9ŀǊǘƘΩǎ ŎǊǳǎǘ ό5ƻǳƎƘǘȅΣ Ŝǘ ŀƭΦΣ мффтύΦ ¢Ƙƛǎ ǎƘŜŀǊ ȊƻƴŜ ǊŜǎǳƭǘŜŘ ŀǎ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ŘŜŜǇ ŎǊǳǎǘ ǿŜǊŜ ōŜƛƴƎ 
uplifted and sections of the upper crust began to detach causing intense squeezing and sliding pressures. The 
original Newman Lake granodiorite was caught up in this deep shear zone metamorphosing it into gneiss and 
causing it to become mylonitized (blastomylonite). The less common, narrow ultramylonite zones represent 
more localized, high intensity strain zones within the overall shear zone. Studies indicate that this process 
occurred between 40 to 50 million years ago (Doughty, et al., 1997). Eventually the entire portion of the Priest 
River complex (including the McKenzie area) was uplifted and eroded by surface processes to expose what we 
see today. 
 
SURFICIAL GEOLOGY 
 
Surficial geology represents all the non-bedrock geological features or surface processes examined at the 
McKenzie Conservation Area. Surficial geology 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 park area (Figures 
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 undergone spheroidal weathering typically exhibit a characteristic rounded or 
spherical shape. Chemical 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 corners and edges 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 as glacial ŜǊǊŀǘƛŎǎΦ {ǇƘŜǊƻƛŘŀƭ ǿŜŀǘƘŜǊƛƴƎ ƻŎŎǳǊǎ άƛƴ ǇƭŀŎŜέ ŀƴŘ ƛǎ ƴƻǘ ŀ ŦƻǊƳ ƻŦ 
transport-related erosion. 
 
At the McKenzie CA, the primary bedrock unit is the well-foliated Newman Lake Gneiss. Spheroidally 
weathered rock masses at the McKenzie CA are foliated gneiss and the foliation orientations are parallel to and 
consistent with adjacent in-place bedrock. This indicates that the spheroidally weathered masses have not 
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been transported, but rather have weathered in-place. In other words, the many numerous rounded boulder 
masses seen throughout the park are not the result of glacial or flood-related transport. 
 
¢ƘŜ ōŜǎǘ ǇƭŀŎŜ ƛƴ ǘƘŜ ǇŀǊƪ ǘƻ ŜȄŀƳƛƴŜ ǎǇƘŜǊƻƛŘŀƭ ǿŜŀǘƘŜǊƛƴƎ ƛǎ ŀƭƻƴƎ ǘƘŜ ǘǊŀƛƭ ǎŜƎƳŜƴǘ ǘƘŀǘ ǘǊŀǾŜǊǎŜǎ άThe 
RidgeέΦ !ƭƻƴƎ ǘƘƛǎ trail section are rounded, in-place masses of Newman Lake Gneiss that have undergone 
variable levels of spheroidal weathering. 

 

 
Figure 10: ǎǇƘŜǊƻƛŘŀƭ ǿŜŀǘƘŜǊƛƴƎ ƻŦ ōŜŘǊƻŎƪ ƎƴŜƛǎǎ ŀƭƻƴƎ ά¢ƘŜ wƛŘƎŜέ ŀǊŜŀΦ 

 

 
Figure 11: spheroidal weathering of ōŜŘǊƻŎƪ ŀƭƻƴƎ ά¢ƘŜ wƛŘƎŜέ ŀǊŜŀΦ bƻǘŜ ǘƘŀǘ ǘƘŜ Ŧƻƭƛŀǘƛƻƴ ƛǎ ǇŀǊŀƭƭŜƭ ǘƻ ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ 

with underlying bedrock. 

 


