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LEVYNE IN THE WALLOWAS 

Donald G. Howard 
Physics Department, Portland State University 

Introduction 

The zeolite mineral levyne has been collected in a number of 
localities in Oregon. The purpose of this article is to report 
a new occurrence of this and other minerals in the vicinity of 
Aneroid Lake, Wallowa County, Oregon (Figure 1). 

Aneroid Lake lies 6 mi by trail (#1804) from the south end 
of Wallowa Lake State Park (Figure 2a). Details about the trail 
are given in "100 Oregon Hiking Trails" (Lowe and Lowe, 1969). 
Good campsites around the lake are available. The store and 
cabins are now on private property and should not be used with­
out permission. Current owners of the camp are the Halton Trac­
tor Company, Portland, Oregon. The camp is made available to the 
Portland YMCA, and several week-long trips to the area are usu­
ally organized during the summer. For further information, con­
tact the Metro Office of the Portland YMCA. 

Geologic units exposed in the Aneroid Lake area (Figure 2b), 
from oldest to youngest, are (1) Martin Bridge Limestone (1mb) 
- coarsely crystalline, locally metamorphosed Triassic limestone 
that forms many of the steep walls in the Wallowas; (2) Hurwal 

Figure 1. Index map showing Zo­
cation of WaZZowa Mbuntains. 
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Formation (Rh) - Tri­
assic siltstone and 
mudstone that makes up 
many of the crests of 
the Wallowa Mountains; 
(3) Late Jurassic-Early 
Cretaceous granitic in­
trusive rock (JKgd) -
light-colored granitic 
rock ranging in com­
position from quartz 
diorite to granodiorite; 
(4) Columbia River Ba­
salt Group (Tcr) -
fine-grained, dark­
colored Miocene flood 
basalt that once cov-



Figure 2a . Tr>ail from Wallow Lake to Aneroid Lake . 
See Figure 2b for targer soo'Le map sho!.1ing ge­
ol.ogy of Aneroid Lake area. 
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Figure 2b. Geology of Aneroid Lake area. Geology from Smith and 
Allen (1941). Levyne is found in Col~bia River Basalt out­
crop southwest of Aneroid Lake; garnets occur in Martin Bridge 
Limestone south of Aneroid Lake. Note that it is necessary 
to leave trail on southeast side of Aneroid Lake and go cross­
country via recommended route to reach zeolite locality. 

ered the entire region and now remains as cover for some Wallowa 
peaks. Columbia River Basalt feeder dikes occur in the mountain 
west of Aneroid Lake and elsewhere in the Wallowas. 

The ridge to the west of Aneroid Lake is composed of gra­
nitic rock that has been intruded by dikes and at one time was 
covered by basalt of the Columbia River Group. Several of the 
surrounding peaks, such as Aneroid Mountain to the east, are 
composed of Columbia River Basalt. South of Aneroid Lake and 
extending up to Tenderfoot Pass are rocks of the Martin Bridge 
and overlying Hurwal Formations. 

Locations of Minerals 

Garnet and other minerals 

Garnet-rich Martin Bridge Limestone is exposed on the slopes 
at the top of the meadow at the southern end of the lake and can 
be traced westward up toward the ridgetop above Jewett Lake and 
eastward across the ridge behind the cabins to a point near the 
south end of Roger Lake. The unit is several feet thick and dips 
steeply. The coarsely crystalline limestone is liberally sprin­
kled with crystals of grossularite garnet (Figure 3). Most of 
the garnets are opaque and irregular in form, but in some places 
sharp dodecahedral crystals can be found. Some of the garnets 
are an inch or more in diameter. In addition, diopside and blue 
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Figure 3. Dodecahedral, grossularite garnet crystal.s fowui. south 
of Aneroid Lake in Martin Bridge Limestone. lJa:ro = 0.25 in. 

calcite with clear, honey-brown garnet crystals have been found 
above Jewett lake . 

Se veral old mi ne tunnels are located near the Martin Bridge 
Limestone in the meadow and along the ridge to the east. The 
tailings show stains of malachite, which has apparently altered 
from disseminated grains of chalcopyrite and chalcocite. The 
Martin Bridge Limestone also contains considerable vesuvianite 
near the tunnels above the trail going south from Aneroid lake 
to Tenderfoot Pass. 

levyne 

levyne is found in vesicles in Columbia River Basalt occur­
ring on the very crest of the ridge to the west of the small , un­
named lake southwest of Aneroid Lake. This area lies about 1,200 
ft above the camp area, at an elevation of almost 9,000 ft above 
sea level (see Figures 2a and 2b). From this ridge, the view of 
the Ane roid and Roger lakes basin , the West Fork lake basin, and 
all the surrounding peaks is truly spectacular. There is no trail 
to the ridgetop, so the easiest route to it is to leave the main 
trail, go through the private cabin area and across the meadow 
at the south end of Aneroid Lake. following the central stream 
south and taking the canyon to the west . From there, go up along 
the face of the portion of the ridge to the left of the waterfall, 
across the unnamed lake basin, and up a short scree slope to the 
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top. The zeolite area is some distance south from the saddle 
along the top of the ridge, in rock at the base of a 12-ft-high 
"tower" (Figure 4). 

Various zeolites, including thompsonite, chabazite, apophyl­
lite, cowlesite, stilbite, and levyne, are found in vesicles in 
the basalt. Some occur as amygdules; most of the cavities are 
filled or lined with fibrous thompsonite, on top of which may 
be crystals of chabazite. There is no thompsonite lining, how­
ever, in the cavities in which levyne occurs. Chabazite crystals 
associated with sti1bite and calcite crystals covered with thomp­
sonite line cracks and cavities in the nearby rocks. 

Levyne 

Levyne (or levynite) is a calcium aluminum silicate of the 
chabazite group with the formula Ca[A12Si4012J·6H20 (Deer and 
others, 1963). Members of the chabazite group all have a similar 
atomic structure in the form of a framework of silicon aluminum 
oxide arranged in two types of structures: (1) 6-fold rings that 
form hexagonal prisms and (2) larger, cage1ike 8- or l2-fo1d 
rings. The various types of zeolites differ in the order of 
stacking of these units. The chabazite group, including chaba­
zite, gmelinite, and 1evyne, all crystallize in the rhombohedral 
system, but because of the subtle differences in internal struc­
ture, their crystal habits are quite different. Chabazite typi­
cally forms rather simple rhoinbohedrons; these "pseudo-cubes" 
make identification rather easy (Figure 5). Gmelinite also forms 
equant crystals, but with considerably more faces present. Levyne 
crystals are almost always tabular, with well-developed basal 
faces, which often give the crystals a bladelike appearance. 

Levyne was first collected from the Faroe Islands in 1825. 
It has also been found in northern Ireland; Table Mountain, Colo­
rado; Kamloops, British Columbia; and several places in Oregon, 
especially Ritter Hot Springs and a site along Beech Creek, north 
of Mt. Vernon (Figure 6). Crystals from these last two locations 
typically form thin blades occurring in basalt vesicles. They 
are white because of a surface coating of a thin, fibrous layer 
of another zeolite, offretite (White, 1975). 

When levyne from the Aneroid Lake area occurs within a cavity, 
it is the only mineral present within that cavity, with no evi­
dence of the thompsonite coating that fills neighboring vesicles 
and forms a base layer in those vesicles containing chabazite. 
The levyne crystals are clear and uncoated; their habit, while 
tabular, is not bladelike, but considerably more equant (Figure 7). 
The crystals are up to 1 mm thick and are clustered so that only 
a few faces of each crystal show. The habit resembles that of 
the crystals from the Faroe Islands, reported by Goldschmidt 
(1918), rather than those of the Ritter and Beech Creek locations. 
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...... "" .. zeo/ite locality 

Pigul'e 4 . Vieu looking /Jest ac1'OSS meadow south of Aneroid Lake to zeolite locality . Best way to 
l'idge is marked by dashed tine . Levyne and other> zeolites occur in basa1.t "towel''' i n center, 
directly above waterfan . 



Figu:t'6 5. Rhombohedral. chabazite f1'Om Aneroid IA.ke area, Wal.z.ow 
Mountains, Oregon. Bar :o 0. 25 in. 

Figu:t'6 6 . Levyns with covering of offretite . These cMjstal.s 
were found at Beech Creek, Oregon . Bar = 0. 25 in . 

113 



Figure 7. Levyne crystaZs from Aneroid Lake area, k'aUowa M:::lwt­
tains, Oregon . Bar> a 0. 25 in . 

'·lethod of Identification 

Identif i cation of zeolite mi nerals by chemical means is not 
practical . The zeolites have variable water content and can 
easily exchange cat ions (calcium replaced by sodium , fo r example) . 
~loreover , the ideal composition of most zeolites is ve ry nearly 
the same , in both quantity and qual i ty. Since diffe rences between 
these minerals are basically structural , i t is by crysta ll ographic 
means that they can be distinguished . 

The zeolite minerals from this location were identified using 
X- ray techniques . The method, often referred to as powder ana1y­
sis (Hu rl but , 1971) , has the double advantage that on ly a few 
mil ligrams of sample are required and the sample need not be a 
single crystal . 

The sample is ground very fine and made into a tiny rod using 
a non-crystalline binder such as model cement. A glass fiber 
coated with grease can also be used . The rod is mounted along the 
axis of a cylindrical metal housing , 36 cm in circumference , called 
a Oebye-Sherrer came ra (Figure 8) . A strip of film lines the in­
terior of the cyl inder. X-rays of a pa r ticular wavelength ente r 
f rom one side (in Figure 8, the l eft) , str i ke the sample , and are 
scattered by the planes of atoms in the minera l grains onto the 
film . The sample is slowly rotated so that the reflecting planes 
of atoms will all be brought into position to scatter X- rays. 

124 



Figure 8. Debye-Scherl'€r 
camera in position on 
X-ray rTUchine . Sample 
is mounted on rod in 
center of camera; strip 
of fiUn lines interior 
of cylinder; X-rays en­
ter camera from left 
via collirTUtor, strike 
sample, and are scat­
tered by planes of at­
oms in sample to var­
ious portions of fiUn. 
See Figul'€ 9 for pat­
tern produced on film 
by levyne sample . 

The film. when developed. shows a set of circular bands (Fig­
ure 9) . From the known dimens ions of the camera . the scatter ing 
angle corresponding to each band can be calcula t ed; and these. 
together with X- ray wavelength . are used to ca l culate the sepa­
ration between planes of atoms in the sample. 

The set of interatomic plane separations . together with the i r 
relat i ve ab i lity to scatter X- rays. as estimated from the degree 
of da rkening on the film , serves as a kind of "fingerprint" for 
any particular mineral . A card file of these patterns has been 
published by the American Society for Testing Mater i als (ASTM) . 

Figure 9 . X- ray scatter pattern from levyne. This positive 
print !.Us made from negati ve of fi Un p laced inside camera 
housing. Mineral identification is no~~lly made directly 
from negative. Rings labeZed 1/1," "2,1/ and "3" were used 
in primary identification. 
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QUARTZ IS SYMPOSIUM TOPIC 

The Pacific Northwest Chapter of the Friends of Mineralogy has 
scheduled its 4th Annual Northwest Mineral Symposium for Saturday, 
September 30 and Sunday, October 1 at the Ramada Inn South, Port­
land. 

Among the speakers will be Paul Seel, Si Frazier, and Lanny 
Ream. The conference theme will be quartz and associated minerals. 

Those attending will enjoy excellent displays of minerals and 
will have the opportunity to meet and enjoy conversation with such 
recognized dealers as Si Frazier, Dwight Weber, and John Metteer. 

For details and registration forms, write to: 
Robert J. Smith 
Friends of Mineralogy 
Box 197 Mailroom 
Seattle University 
Seattle, WA 98122 

* * * * * 
NUCLEAR PLANT SITES SUBJECTS OF OPEN-FILE REPORTS 

In January 1978 the State of Oregon Department of Energy re­
quested the Department's assistance in evaluating geologic in­
formation relating to the Trojan nuclear power plant site to 
determine whether any recently recognized facts relate to the 
safety of temporary spent fuel storage or plant operations. 

The Department prepared the 42-page Open-file Report 0-78-1, 
"Geologic Hazards Review, Trojan Nuclear Power Site, Columbia 
County, Oregon." 

The procedure embraced data collection, identification of 
plausible hazards, interpretation of data and geologic analysis, 
and summarization of findings with development of conclusions 
and recommendations. The final report includes a lengthy re­
ference list. 

To receive a copy of 0-78-1, write to the Department's Port­
land Office. The price is $4.00. 

The U.S. Geological Survey and Portland General Electric 
Company have conducted further studies since the 1974 Pebble 
Springs nuclear plant site was reviewed. 0-78-2, "Supplement to 
the February 11, 1974, Pebble Springs Review," discusses items 
raised since the 1974 report was made. 

The 1872 earthquake; additional information regarding the 
effect of explosive volcanic activity in the Cascade Mountains; 
the April 12, 1976, Deschutes Valley earthquake; and recent 
studies by Shannon and Wilson, consultants for Portland General 
Electric Company, are subjects considered in this open-file report. 
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CLASTIC DIKES IN SOUTHEASTERN OREGON 

Norman V. Peterson, District Geologist 
Grants Pass Field Office 

Oregon Department of Geology and Mineral Industries 

A group of clastic dikes are present in a cinder-scoria deposit 
about 2 mi south of U.S. Highway 20 southwest of Hines, Oregon 
(NW 1/4 sec . 2. T. 24 S .• R. 30 E.). The cla st ic dikes exposed 
in the quarry vary from a few inches to 18 in. in width and have 
crude vertical as well as horizontal layering. The material is 
pumiceous, tan to almost white. and ranges in size from fine ash 
to pumi ce lumps as large as 1 in. in diameter. 

At least five dikes trend in a northwest -southeast direction 
and can be traced for several hundred yards. Clastic dikes of 
similar material cut through layered pumice on the north side of 
Highway 20 at the same general northwest- southeast trend. 

The dike material appears to be of the same composition as 
the overlying layered pumice described as Tsv by R.C. Greene and 
others (1972). " ... pumice and pumiceous sedimentary rocks. 
light brown to white. slightly to moderate ly well consolidated; 

Figure 1. Clastic dikes found in ainder'-saoria quarry south­
west of Hines, Oregon . Dikes tr>end nor>thlJest-80utheast 
and can be tl"ar!ed for' sevemZ hwuired yards. 
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Pigu:re 2. Clastic dikes r>ange in thickness f'f'Ol'fl a few inches to 
18 in . and contain pumiceous nnterial. . 

ash flow tuff with abundant lump pumice, in part densely welded. 
Present on south side of Burns Butte , T. 23 S., R. 30 E." 

The dikes must have been emplaced very soon after the lay­
ered pumice was deposited, as the pumice lumps and the glass 
shard ash are angular and fresh looking. 

The length , width, and continuity of the f ractures which 
these dikes fi l led certainly suggest tectonic origin . Tensional 
forces from domi ng may have opened the fractures . r~echani sm for 
dike emp 1 acement is not apparent, a 1 though it appea rs tha t the 
clastic material came in from above. 

The elevation of about 4,160 ft is about 200 ft 10~Jer than 
Pleistocene sedimentary deposits of the Harney Basin , so it is 
possible that the dikes could have developed in a hydrous environ­
ment . The dikes are younger than the Pliocene sediments they 
cut , but no more about their age is knol1n. 

Reference: 

Greene , R.C. , l-lalker, G.H ., and Corcoran , 
map of the Bu rns Quadrangle, Oregon: 
11isc. Geol . Inv. t·lap 1- 680. 
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GEOTHERMA L SPECIALIST JOINS STAFF 

Joseph F. Riccio assumed the position 
of Geothermal Speciali st on the Depart­
ment ' s Port land staff in May 1978 . 

Riccio is a graduate of the Uni­
versity of Southern California, where 
he earned his Ph.D. degree in 1965. 

From 1955 to 1970 Ricc i o was Pres­
ident and Ch ief Eng ineering Geologist 
of Pacific So ils Engineering . Inc .• 
Harbor City, Ca lifornia . He has had 
pr i or geological experience with Roth­
child Oil Company . Santa Fe Spr i ngs. 
California. and International Petro­
leum, Bogata , Colombia. Between 1970 
and 1976 he was a consulting geologist 
;n Alabama and Ca l ifornia. 

In 1976 Riccio became Geothermal 
Development Manager of the Public Ser­
vice Depa rtment for Bu rbank . Califor­
nia, with responsibility for the city ' s 
geotherma 1 program. "5 ite-Spec ifi c 

Joseph F. Riccio Analysis of Hybrid Geothermal/Fossil 
Powe r Plants , " a study dealing with 

evaluation of hybrid power plants which combine geotherma l and 
coa l energy , is an Energy Research and Development Administration 
(ERDA) publicat ion to which Riccio contributed research. 

Currently , he is involved in the geothermal resource assess­
ment of Mt. Hood volcano and the statewide low temperature geo­
thermal resource evaluation for the Depar t ment . 

'* '* '* '* '* 
OIL ANO GAS SURETY BONOS FOR ORI LLING INCREASEO 

July 1, 1978 , the Department issued a temporary rule to amend 
Chapter 632 . Oregon Administrative Rule 10-010. The amendment 
raises the surety bond for drilling oil and gas wells from 
S4,OOO to SI0 ,OOO. 

This increase is necessary to make coverage commensurate 
with current drilling costs. The bond requirement for geothermal 
wells was set by statute at 510.000 in 1973. 

Anyone desiring a copy of the amended rule may write to the 
Department ' s Portland Office . 

'* '* '* '* '* 
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