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Outcrop suitability analysis of blueschists within the Dry Lakes region of the
Condrey Mountain Window, North-central Klamaths, Northern California

(1) Introduction:

This project proposes to assess the landscape of the Dry Lakes area within the Condrey Mountain
Window in the Klamath Mountains of northern California and southern Oregon to find the most
probable locations for blueschist outcrops within the region on the basis of slope analysis, road cuts,
river cuts, and satellite imagery. The data collection and processing is documented below, and the final
result will be a map of the Dry Lakes area within the Condrey Mountain Window highlighting the best
localities to search for blueschist outcrops.

(2) Data collection:

Data for this project has been collected from a variety of sources which are listed below.

1. Vector data and shapefiles for the geologic map were generously provided by Dr. Mark Helper
who helped to map the area and later digitize the files that were used for this project. Specific
information that was used for the final product were the shapefiles for the mapped blueschist
regions.

2. River and hydrologic data provided were obtained from the National Hydrography Dataset of
the USGS (http://nhd.usgs.gov/). The specific dataset used for this project was for the Klamath
region of norther California (NHD_1801_Klamath-Northern_California_Coastal_HU4).

3. Road data for the entirety of California was obtained via mapcruzin.com

4. Landsat 8 multispectral satellite imagery was obtained from the USGS
(http://landsatlook.usgs.gov/viewer.html).

5. Digital Elevation Model data was also generously provided by Dr. Mark Helper who obtained it
via the Bureau of Land Management (BLM) in California.

(3) Data preprocessing:

The first preprocessing step necessary was to download and obtain usable satellite imagery for analysis.
The procedure below describes the process.

3.1 Landsat data preprocessing

Downloading: To download the Landsat 8 imagery the USGS Landsat Look explorer site linked
above was utilized to zoom to the study area of northern California to search for recent imagery. The
image used in this project was from the 23™ of November, 2015. Once an image was selected, it was
added to a cart (you must register a free account with the USGS site to access the data), and
downloaded as a compressed file. To access the actual data, the Bulk Download Application provided for
free by the USGS was used to download the large file to a compassed format on local space on the
computer, which was then unzipped to obtain the 9 GEOTIFF image bands.


http://nhd.usgs.gov/
http://landsatlook.usgs.gov/viewer.html

(4) ArcGIS Processing:
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Next, the data was manipulated in several ways using various tools in ArcGIS to obtain the necessary
data needed for outcrop suitability analysis. Major procedures are outlined below.

4.1 - Obtaining the same spatial reference for all data
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Input Feature Class or Dataset
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S:\cgb785\GIS \Project\california_highway\california_highway.shp

S:\cgb785\GIS \Project\Condrey_window_polygon.shp
S:\cgb785\GIS\Project\NHD_1801_Klamath-Northern_California_Coastal_HU4\FILEGDB_101\NH...
S:\cgb785\GIS \Project\CAgeol_dd\cageol_poly_dd.shp
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Output Workspace
S:\cab785\GIS\Project\Projected data
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The first step to obtain
usable data was to format
it such that the data could
be useful when displayed
on the same screen. This
meant making sure all files
(vector files, DEMs, satellite
imagery, shapefiles, etc.)
were in the same spatial
reference and same
projection so that there
were no discrepancies or
errors when displaying
different data over the
same area. For the vector

data, such as the rivers, roads, and polygons of rock units, the tool “Batch Project” under the “Data
Management” toolbox was used. This tool takes vector data from varying spatial references and
converts it to a spatial reference and projection that is specified. For this project, all raster and vector
data was projected and converted to NAD1983, UTM Zone 10N.

Input Raster

[45_5Iope _'J
Input Coordinate System (optional)
NAD_1927_UTM_Zone_10N
Output Raster Dataset
S:\cgb785\GIS \Project\Projected data\Projected Rasters\45_slope_proj
Output Coordinate System
NAD_1983_UTM_Zone_10N
Geographic Transformation (optional)
v
NAD_1927_To_NAD_1983_NADCON
1
¥
Resampling Technique (optional)
NEAREST v
Output Cell Size (optional)
S
D)

Registration Point (optional)
X Coordinate

Y Coordinate

For raster data, a similar
tool called “Project
Raster” under the “Data
Management” toolbox
was used to project all
raster data such as the
individual Landsat 8
bands and the DEM to
NAD1983 UTM Zone
10N, as shown in the
picture to the left. All
data used from this
point on was used after
projecting to the correct
coordinate system.
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4.2 - Compositing bands

Because Landsat imagery is multispectral, the data comes in 9 different bands that have to be combined
in combinations of 3 bands to produce a color image. For Landsat 8 data, bands 4, 3, and 2 have to be
combined to be displayed in the Red, Green, and Blue color channels within ArcMap respectively to
obtain a “natural color” image. For this, the tool “Composite Bands” under “Data Management” tools
was used.

Hoes 3

= = layers
RGB
BERed: Band.1 Input Rasters
[ Green: Band_2
M Blue: Band_3
@ [J LC80450312015327LGN00_B4.TIF
F [ LC80450312015327LGNO0_B3.TIF
[0 LC80450312015327LGN00_B2.TIF

< >LC80450312015327L.GN0O0_B4.TIF
< >LCB0450312015327L.GNO0_B3.TIF

< »LC80450312015327LGNO0_B2.TIF
el

CINENEINE IR

Output Raster
\\austin.utexas.edu\disk\geoprofiles\default\cgb785\My Documents\ArcGIS\Default.adb\LC804503120

] [ Cancel ] [Environments... ] [ Show Help >> ]

Next, a false color vegetation image was created using the same process above, but using the 5, 4, and 3
bands for the R, G, and B color channels respectively. With this band combination, vegetation is easily
shown in shades of red while non-vegetated areas maintain their natural colors.
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Input Rasters
[ &

< »LC80450312015327L.GN0O0_BS_crop. TIF
< »LC80450312015327L.GNO0_B4_crop.TIF
< »LC80450312015327L.GNO0_B3_crop.TIF
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A QOutput Raster
S:\cgb785\GIS\Project\veagy_crop. tif

] [ Cancel ] [Environments... ] [ Show Help >> ]

|/ Construction Tools



[ ok || cancel ||Environments... || ShowHelp>> |
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Input raster B0 - 100547252
[blm_hs ~] 1711005472521 - 1809850536
Output raster [£118.09850537 - 2647744302

: 12647704303 - 3485638060
S AR A il & (1348563807 - 43 23531835
Output measurement (optional) 7743 23531836 - 5161425602
DEGREE - 12 51 61425603 - 59.99319368
Z factor (optional) 1 59.99319369 - 6937760387

4.3 - Creating a hillshade and slope map

Next, a hillshade was
created from the Digital
Elevation Model (DEM)
using the “Hillshade” tool
under the “Spatial
Analyst” toolbox, as
shown. Along with the
hillshade, a slope map
was also created from the
DEM to obtain a raster of
slope values ranging from
0-90 degrees. This was
done using the “Slope”
too under the “Spatial
Analyst” toolbox as shown
below.
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Output raster

\\austin.utexas. edu\disk \geoprofiles\default\cgb 78 5\My Documents\ArcGIS \Default.gdb \HillSha_blm_1 @
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% Hillshade =[] % |
Input raster
| St\cgb785\GIS\Project\blm_raster |

Azimuth (optional)
315
Altitude (optional)
45
Model shadows {optional)
Z factor (optional)

-

I 69 37760388 - 8546516418
® bim_hs
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From here, we can classify areas where
the slope is greater than 45 degrees,
indicative of areas where it is hard for
vegetation to grow and there will likely
be bare ground or outcrop. To do this,
a simple raster calculation was done
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Slope map showmg areas that have slopes greater than 45 degrees
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using the “Raster Calculator” tool
under the “Spatial
Analyst” toolbox,
which was instructed
* to produce a new
simple raster (of only
1s and Os) showing
where the slope was
greater than 45
degrees.
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4.4 - Finding

intersections of roads
and streams with Map Algebra expression
blueschist areas

Layers and variables Conditional

Next, Wi war:;ed to find ?};Ziﬁn @ BB Fc,:j':
areas where there are g:::::: BE E]E] Sethull

roads or rivers within the

Math
mapped blueschist area Oritl_comp_crop.f E@ [:]@ Absa
in hopes of finding 0 B E] E"fn

roadcuts or river cuts
where outcrops will be
exposed. To do this, we
first had to extract only Ciputrasier

the polygons for the \\austin.utexas.edu\disk\geoprofiles\default\cgb785\My Documents\ArcGIS\Default. gdbrastercalcé
blueschists from the
geologic map. This was
done by simply selecting ok || cancel | [Environments...] [ showtep >>
“Select by attributes”,
specifying the geologic map polygon file as the source layer, and selecting where “DESCRIPTION” = “Na-
amphibole bearing blueschists/greenschists.” This allowed us to only select the blueschist polygons,
from which we then right clicked the geology polygon layer > “Selection” > “Create layer from selected
features.” We now have a layer file of only the blueschist outcrops.

“slope_bim™ > 45

|ll

Now in order to find roads that are within this blueschist polygon, the tool “Clip” under the “Analysis”
toolbox was used to clip the roads file to only roads that are within the boundaries of the blueschists, as
shown below. The same process was done for the Rivers file to extract

river sections that were within the blueschist area. Selece By Atituites ey
. Layer: [© CD_terrane_all |
# Clip (=B % | [7] Only show selectable layers in this st
= Method: [Creae a new selection ']
Input Features "SLOPE15" P
[Roads ~] "SLOPE1555"
. | "SLOPES5"
Clip Features "ROCK" (@
] Mapped Blueschist Areas LI "DESCRIPTIO" -~
Output Feature Class limestone; marble’ -
\\austin.utexas.edu'\disk\geoprofiles\default\cgb 785\My Documents\ArcGIS\Default.gdb\HWY _dip_Clip ‘mafic - intermediate flows; tuffs; breccia; ai

XY Tolerance {optional)

‘meta-quartz diorite’
‘mostly argillite & meta-siltstone’
"Na-amphibole bearing blueschist/greensct

< | 1 | »

L |

Meters v ‘ !

Get Unique s | Go To:
SELECT * FROM CD_temane_all WHERE:
"DESCRIPTIO" = "Na-amphibole bearing blueschist/greenschist’ -
2 Cear | [ Veity || Hep | [ Load.. | [ Save.. |

Clipping the roads file to within the blueschist area [ ok ][ Apy |[ Cose |
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Roads and rivers within the blueschist areas were then buffered with a 10m radius on either side using
the “Buffer” tool under the “Analysis” toolbox.

Ao I gl ~~SN =lm X
Input Features i Buffer
I Rivers_in_blueschist LI Ef?

Output Feature Class Creates buffer polygons
5 3 - . . 3 around input features to a
\\austin.utexas.edu'disk\geoprofiles\default\cgb785\My Documents\ArcGIS\Default.gdb\Rivers_in_blueschist_Buffer 1 speciﬁed didtaras

Distance [value or field]
@ Linear unit
0 INPUT

() Field

Side Type (optional)
FULL

End Type (optional)
ROUND

Method (optional)
PLANAR

Dissolve Type (optional)
NONE [ &
Dissolve Field(s) {optional) b d

[ F0 -

[C] oBIECTID

[7] Permanent_ OUTPUT

[F] Foate stsok\(f TYPE:

["] Resolution

[] enis_ID
[T GNIS_Name
[7] Lengthkm
[7] ReachCode

< |

OUTPUT
v DISSOLVE TYPE:
NONE

m

Select Al Unselect All Add Field

[ OK ] [ Cancel ] {Environments... ] [ << Hide Help ] [ Tool Help

4.5 - Creating rasters from vector data

The next step necessary perform raster calculations was to get all data in raster form, which at this point
was only the clipped roads and rivers within the blueschist areas and the blueschist polygon. To do this,
the tool “Polygon to Raster” under the “To raster” toolset was used to convert the blueschist polygon to
a raster with a cell size of 10m (the same resolution as the DEM and slope map). The same process was
done with the buffered river and road layers also using a 10m resolution (if you remember, there was a
10m buffer on either side of the polyline, so using 10m resolution we expect a raster to be created with

one 10m cell on either side of the polyline).
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Input Features
| Rivers_in_blueschist_w_buffer _ﬂ
Value field

FType &
Output Raster Dataset

\\absﬁn.utexas.edﬁ\diskbeoproﬁles\default\cgb?SSWy Documents\ArcGIS\Default.gdb\Rivers_in_blueschist_w_buffe2
Cell assignment type {optional)

CELL_CENTER v
Priority field (optional)

NONE v
Cellsize {(optional)

10 '

4.6 — Extracting > 45 degree slope areas within blueschist region

Up to this point we have created 2 simple rasters consisting of 1s and Os which are the 10m buffered
roads and rivers that are within the blueschist region. We need one more simple raster before we can
continue, which is the areas where slope is greater than 45 degrees. Now that we have a raster of the
blueschist area as well, we can use the “Extract by Mask” tool under the “Spatial Analyst” toolbox to
extract only areas of the 45 degree slope binary raster that lie within the blueschist raster.

i

“\ Extract by Mask ‘ =B X
Input raster
IS:\cgb785\GIS\Project\45_slope _'__‘

Input raster or feature mask data
[ Blueschist_rast2.tif ~|
Output raster

\\austin.utexas.edu \disk\geoprofiles\default\cgb785\My Documents\ArcGIS\Default.gdb\Extract_45_s

-

OK H Cancel ][Enviromnents...][ Show Help >> ]
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Once this has been done, we now have 3 simple binary rasters that tell us where roads, rivers, and >45

degree slopes exist within regions of blueschist!
O Veggy_clip.tif
O RGB_clip.tif
O slope_reclassified.tif
O riv_reclassified.tif
O bin_rds_footp_fin.tif
O bin_riv_footp_fin.tif
bin_slope_footp_fin.tif
(m[]
=1
O bin_addition_final_prdct.tif B
O bin_rds_footprint.tif
O bin_riv_footprint.tif
[0 bin_slope_footprint.tif
O cell_stats_sum.tif
O bin_addition.tif
O binary_riv_in_blueschist.tif
O binary_rds_bs.tif
[ bin_slope_in_blueschist.tif
[ raster_footprint.tif
Roads_thru_blueschist.tif
Value
1
=] River_in_blueschist_w_10m_buffer_raster.tif
1460
.
[1Jem_bgs
= Hs_clip
Value
High : 254

BEEE

o®&®

FEEEEIEEE®B@

m

Low:0

m

[ Rivers_in_blueschist

[ Rivers_in_blueschist_w_buffer
[0 Roads_thru_blueschists

[ Blueschist_rast2.tif

O Slope_clip.tif

O CD_all_prj

0O Veggy_prjtif

O Cities_clip

O Faults_clip

O Condrey_window_polygon
O LC8_BI_prj

O LC8_B8_prj

O LC8_B7_prj

0 LC8_B6 prj

[0 LC8_B5_prj

[0 LC8_B4_prj

O LC8_B3_prj

O LeeB2py > .

Screenshot showing areas of possible blueschist outcrops. Orange is >45 degree slope, Blue is rivers, and Dark green is roads
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4.7 - Adding and reclassifying simple rasters

The next step in the process is to add the 3 simple rasters together to create one unique raster that has
all localities present on it. However, since the simple rasters we created only have values with data
within the extent of the specified area and not necessarily over the entire blueschist outcrop area, we
need to make sure each simple raster has the same footprint. The first step to doing this was to use the
tool “Create constant raster” under the “Spatial Analyst” toolbox to create a raster where all cell values
are 0 and that has the extent of the entire region of interest. We can then add the smaller extent binary
rasters to this constant raster to obtain a new binary raster that has the extent of the whole region of
interest. When creating the constant raster, we select the “Output cell size” to be 10m (the same as our
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binary rasters) and the “Output extent” to “Same as layer Blueschist_rast2.tif”, which is our previously
created raster of the blueschist areas and fully encompasses the study area.

Table Of Contents 2 x

e =
£ = layers
=
[1Jem_bgs
raster_footprint.tif
= [ CD_terrane_all

=
= [0 Possible Outcrop Sites Within Blueschist Are

>

M Roads through blueschist area

Il Rivers cutting through blueschist

[ Roads and Rivers intersection within blue

[ Slope >45 within blueschist areas

[ Roads and Slope >45 (Road cut outcrops)

M Rivers and Slope >45 (River cut outcrop)
= [ Roads

= [ Rivers

Veggy_clip.tif
= Hs_clip

Value
High: 254

m

Low:0

[ RGB_clip.tif

[ slope_reclassified.tif
O riv_reclassified.tif
[ bin_rds_footp_fin.tif
O bin_riv_footp_fin.tif

[ I

‘X Create Constant Raster ; [ o/ 8] X |‘
Output raster i
S:\cgb785\GIS \Projectyaster_footpring. tif
Constant value
0
Output data type (optional)
INTEGER A
Output cell size (optional)
0
Output extent (optional)
[Sane as layer Blueschist_rast2. tif v] @]
Top
4651994.086388
Left Right
462240.874168 513940.874168
Bottom
4613824,086338
[ ok |[ cancel | [Environments...| [ Showtelp>> |

[ hin clone fantn fin Hif .

We are now ready to add our binary rasters to this. To do this we again use the “Raster Calculator” tool
to add each binary raster to the constant raster footprint. An example is shown below adding the rivers
binary raster to the footprint. Important step: You MUST click on “Environments” > “Processing extent”
and change the extent to the same as the extent of the constant footprint raster, in this case “Same as

layer raster_footprint.tif.”

‘\ Raster Calculator

Map Algebra expression

<> cell_stats_sum. tif

<> bin_addition. tif
<>binary_riv_in_bluesd\ist.tif
<>binary_rds_bs.ﬁf

<> bin_slope_in_blueschist. i
<>ras(2r_fuotpr'int.ﬁf
<>Roads thru blueschist.tf =

i

o )] ]
Leflale) (edledlon)latd]
o ) (] ol
[ e

< n " »

“raster_footprint.if"+binary_riv_in_blueschist. tif"

Output raster

S:\cgb785\GIS\Project \Projected data\Clips\bin_riv_footprint. tif

oo

J [ conce

J

-
#% Environment Settings | =
1 -~
‘MI ¥ Workspace :
- ¥ Output Coordinates
2 Processing Extent
Conditional ~ Extent
c_"" = [Same as layer raster_footprint. tif v] @] 3
. —
3 4651994.086388
Math Left Right
Abs 462240.874168 513940.874168
Exp Bottom
Cunin A 4613824.086388
Snap Raster
Gl
¥ XY Resolution and Tolerance
@ ¥ M Values
¥ Z values 34
} [ox [ cancel | [ showhep>> |
] [ showtep >> |

You can double-check to see if the new raster created has the same extent as the footprint by checking
under “source” after clicking “properties” on the layer and checking the number of rows and columns.
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At first the new simple raster will not appear to have the same footprint as the constant footprint raster,
but this is because the areas where the two rasters to not overlap has been classified as “No data.” We
now need to reclassify the new raster so that “No data” cells are Os instead of “No data. We now open
up the “Reclassify” tool under the “Spatial Analyst” toolbox and select our new raster as the input. We
want to keep 0 and 1 values as 0 and 1 but change “NoData” to 0, as shown below.

# Reclassify = B8] X
Input raster B
Ibin_riv_footprint.tif ;]
Redass field

Value -
Recdlassification
Old values New values & :
5 ] E
1 1 - 2
NoData 0 Uoigue
|Delete Entries |
[Load... ] [Save... ] Reverse New Values] [Predsion... ] p
Ou_tput raster _ _ ] ] -
S:\cgb785\GIS\Project'\Projected data\Clips\bin_riv_footp_fin. tif @ -
[ OK ] [ Cancel ] [Environments...] [ Show Help >> ]

We now have a new binary raster of where the rivers are within the blueschist outcrops that has the
spatial extent of the whole study area. The previous steps were done for the roads and slope binary
rasters to obtain 3 binary rasters with the same spatial extent, which are now almost ready to be added
together to form our final raster!

Extent shown in green before reclassifying Extent after reclassifying "NoData" as zero
"NoData" as zero
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4.8 — Adding simple rasters...Again!

We are now almost ready to add our 3 simple rasters with the same extent together to create one final
raster with all of our information. However, if we keep all rasters as 1s and Os, how will we tell the
difference between spots that are River + Road and River + Slope? To solve this, we first need to
reclassify two of the rasters so that values of 1 are reclassified to either 2s or 4s. These numbers are
arbitrarily chosen so that when 1s, 2s and 4s are added in various combination there are no new created
values that overlap with old values, i.e. the possible new values will be 3, 5, 6 and 7, which do not
overlap with 1, 2, or 4.

Again using the “Reclassify” tool we reclassify all 1 values in the slope raster to 4 and all of the 1 values
in the river raster to 2.

LD
@
P

»
*, Reclassify

Table OF C 5 Input raster —i| §
? e, r_onten : |bin_riv_footp_fin.tif L‘

9 &2 / E

- = Redlass field

Z Layers Value -

@ [0 Veggy_clip.tif Redassification

= riv_reclassified.tif A r— - l

ew values = >
=0 ; nv—
1 2 - =
a bin_riv_footp_fin.tif NoData NoData

10
=
# [ bin_riv_footprint.tif
= [0 Mapped Blueschist Ar| Delete Entries
[]Jem_bgs
& [ raster_footprint.tif Reverse New Values] [Precision... ] B
= [0 CD_terrane_all
=l Output raster
= [0 Possible Outcrop Sites \\austin.utexas.edu\disk\geoprofiles\default\cgb785\My Documents\ArcGIS\Default.gdb\Redass_tif4 @ v

I Roads through blug { OK ] [ Cancel ] [Environments... ] [ Show Help >> ]

M Rivers cutting throu, — =4

-

Reclassifying 1 values in the river binary raster to 2s

Once this has been done for binary slope raster as well, all that’s left to do is add the three together

using the “Raster calculator” tool!
= bin_rds_footp_fin.tif

=7 We know that roads within the blueschist have values of 1, rivers within
.1 have values of 2, and slopes greater than 45 degree have values of 4.
= riv_reclassified.tif Once the rasters have been added together and overlapping cells with
o values add, get unique solutions for areas that meet more than once
2 criteria for possible outcrop locations. All of the possible values for the
= [0 slope_reclassified.tif newly created raster addition are shown below.
o
. 1 =Road in blueschist
4 . 2 = River in blueschist
Newly reclassified binary rasters and ~ ® 3 = Road and river in blueschist
their cell values i 4 = Slope >45
. 5 =Slope >45 and road in blueschist (road cut)
. 6 = Slope >45 and river in blueschist (river cut)
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After the raster addition has been

2 created and appropriate color
schemes chosen for each category,
the final raster is displayed over the
vegetation image and hillshade, and
is shown below.

Map Algebra expression

Layers and variables
& slope_redlassified. tif
riv_redassified. i
<> bin_rds_footp_fin. tif
< bin_riv_footp_fin. i
<> bin_slope_footp_fin. tif
< bin_addition_final_prdct.if
< | m | »

[m] »

“slope_redassified. tif" + riv_redassified. tif" + "bin_rds_footp_fin.tif"

Output raster
S:\cgb785\GIS Project Projected data\Clips\bin_addition_rediassfied. b

Adding together the reclassified binary rasters

E Final raster laid over a hillshade and vegetation image

= Layers
= Possible Outcrop Sites Within Blueschist Area

| »

I Roads through blueschist area

M Rivers cutting through blueschist

[I Roads and Rivers intersection within blueschist
[ Slope >45 within blueschist areas

[ Roads and Slope >45 (Road cut outcrops)

M Rivers and Slope >45 (River cut outcrop)

Bl Mapped Blueschist Areas

[1Jem_bgs

=] [0 Roads

=) [ Rivers
=l Hs_clip
Value

High: 254

Low:0

# Veggy_clip.tif
# O RGB_clip.tif
# [0 bin_addition_final_prdct.tif
# [ bin_rds_footprint.tif
# [ bin_slope_footprint.tif
7 [ cell_stats_sum.tif
3 [0 bin_addition.tif
# [ binary_riv_in_blueschist.tif
+ [J binary_rds_bs.tif
+ [ bin_slope_in_blueschist.tif
# [0 bin_slope_footp_fin.tif
# [0 bin_riv_footprint.tif
-0
]
+ [ raster_footprint.tif
- O slope_reclassified.tif
o
4
=) [ riv_reclassified.tif
o
2
= M bin rds footo fin.tif

The final product map is shown below! The vegetation map below helps to distinguish areas that aren’t
heavily forested which will also help when searching for outcrops.
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Outcrop suitability analysis of blueschists within the
Dry Lakes region of the Condrey Mountain Window,
northern California
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Roads within blueschist area

Rivers cutting through blueschist
I Roads and fiver intersection
I ‘Slope >45 within bhpes"éﬁist areas
I Roads and Siope. $45 (Road cut outcrops)
Bl Rivers and Siope >45 (River cut outcrop)
Bl Mapped Blueschist Areas”

e
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OQutcrop suitability analysis of blueschists within the
Dry Lakes region of the Condrey Mountain Window,

northern California PP —.
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