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ECONOMIC GEOLOGY OF CARBONATE ROCKS ADJAGCENT
TO THE SNAKE RIVER SOUTH OF LEWISTON, IDAHO

C. N. Savage

ABSTRACT

Permian and Triassic rocks containing a high percentage of cal-
careous shales, limestones, and marbles, crop out about 22 miles
south of Lewiston, Idaho and Clarkston, Washington, adjacent to the
Snake River at Lime Point. Younger graniti¢ intrusive and extruswq
basaltic rocks are also present in the area, The main carbpnate forma-
tion is probably equivalent to the Martin Bridge Qf the Wallowa Mountajn
region.

Examination of previously published and unpublished reports, to-
gether with recently acquired field data, suggest that the Lime Point area
has a probable reserve of over 626 million short tons of qommermal*gvade
carbonate rock suitable for production of portlant cement, agricyltural and.
commercial lime, and for other commercial uses, The average of main con-
stituents in the rocks in percentages is

Ca0  53.3  SiO, 2.5
MgO [ 0.8 Py0g 0.035
Fe,03 + AlpO3 0.8 CaCO3 85.0 (calculated)

Based on a commercial classification of carbonate rock, the Lime
Point rocks fall just belqw high-calcium limestone or in the limegto
category. Most so-called impurities are negligible in these rocks.

An analysis of the regional ecaonomy suggests that if locks are in-
cluded in a dam, soon to be constructed south of Lewiston, the carbonate
rocks at Lime Point would become competltwe with and perhaps even rer
place some existing lime rock raw material sources in the region. Finished
lime products or raw materials produced from Lime Point coyld be shipped by
water from Lewiston-Clarkston ports to Astoria and to any Pacific Qcean pﬂi’t.
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ECONOMIC GEOLOGY OF CARBONATE ROCKS ADJACENT
TO THE SNAKE RIVER SOUTH OF LEWISTON, IDAHO

INTRODUCTION

LOCATION, EXTENT, AND ACCESSIBILITY

Sizeable quantities of potentially valuable carbonate rock are located in
Nez Perce County, Idaho, about 22 miles south of the Lewiston, Idaho-Clarkston,
Washington metropolitan area (Fig. 1 and Plate 1), These limy rocks, on both sides
of the Snake River, near its confluence with the Grande Ronde (Fig. 2)were formerly
exploited for small quantities of lime. "Analyses-indicate that some of the largest
quantities of lime are present in rocks located in sec. 2, T31N, and secs. 27 and 34,
T32N, in R5W (Boise Meridian). These lime-bearing rocks crop out in a zone 0.2 to
1 mile in width, extending about 1.2 miles toward the northeast from Lime Point on
the Snake River. Other more impure carbonate rocks, including intercalated limy shales
and phyvllites, occur locally with noncarbonate rocks in an area extending both north
and south of Lime Point. These mixed rocks crop out slightly north of Captain John
Creek and extend southward approximately to the vicinity of Garden Creek.

In the past, the economic potential of these limy rocks has been limited be-
cause of relatively poor access to the region, and because of lack of local markets
for lime products. Although passengers have been transported by boat from Lewiston
to this site and beyond, practically on a year-around basis; under present conditionsg
barge transportation of bulky commodities such as limerock would probably be limited
to 8 or 9 months per year. Dams now being planned for installation on the Snake River,
when completed, will produce slack water for cheap year-around transportation from the
Lewiston-Clarkston area to and from Lime Point and vicinity. The carbonate rocks at
Lime Point would then be accessible to all docks downstream from Lewiston-Clarkston,
including ports on the Snake and Columbia drainage systems, and ports on the Pacifig
Ocean in general, ‘ ' |

Access to the Idaho (east) side of the Snake River in this region, at present, is
by roads trafficable only with 4-wheel drive vehicles in dry weather, From the north,
access to the limy rocks is from Waha across the water divide along the valleys of
Madden and Captain John creeks (Plate 1). Adequate, improved, all-weather roads are
available from Lewiston to Waha. A poor road along the Snake River from the mouth of
Captain John Creek extends to within about 1.5 miles of the Lime Péint carbonate rock
deposits.

From the southeast, poor quality access roads have been cut by bulldozers tothe
heads of Dough, Chimney and Middle creeks, and to the mouth of Corral and Garden
creeks. These roads into the southern area may be reached from the Waha Lake road,
However, travel on all eastside roads must be by permission of private property ownerg,
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From the west side of the Snake, an improved all-weather road extends some
28-30 miles south from Clarkston, Washington to the mouth of the Grande Ronde
(Fig. 1). In some sections this is only a one lane road. Vehicular access from this
road to the carbonate rocks on the east side of the river would be impossible with-
out a service bridge for vehicles.

RELIEF, DRAINAGE, AND CLIMATE

~ The east wall of the Snake River Canyon, east of Lime Point, rises somewhat
in excess of 5,000 feet in elevation. This is almost 4,400 feet above the river level.
On the east, the canyon rim (southwest of Winchester) is a broad plateay covered
with Upper Columbia River Basalt flows. At Lime Point, the terrain has been eroded
into steep gullies separated by grass-covered ridges. These ridges have steep north-
facing slopes with less steep southerly slopes. Relief in the Lime Point area is from
1,200 to 2,200 feet. Lime-bearing rock extends from about the level of the river to
approximately 3,000 feet elevation (an ideal situation for gravity movement of any min-
eral commodity). '

Seasonal streams occupy most of the tributary canyons of the Snake in this area;
however, several principal tributary valleys are occupied hy perennial springs that pro-
duce year-around stream flow. Stream flow in the Snake River Valley is year-around,
but the water level is subject to severgl feet of seasonal fluctuation.

. The Snake River Canyon normally has mild winters and hot summers and is es-
sentially an area of semiarid climate. Maximum precipitation occurs in the winter
‘months, mostly in the form of rain. Total annual precipitatign'is on the order of 10
to 15 inches.

PREVIOUS INVESTIGATIONS AND ACKNOWLEDGMENTS

One of the first to describe the rocks in the Lime Point area was I. C. Russell
(1897 and 1901). Shedd and Eckel described the limestones and gave analyses of the
rock in separate publications (1913), In 1916, C, A, Fisher, a consulting engineer,
prepared an unpublished report on the Lime Point area. Rock analyses were also given
by Hodge (1938). Gullixson (1954) reported rock analyses of samples taken principally
from Lime Hill (Washington) on the west side of the Snake.

More recently (1954-1959) the Ideal Cement Company explored the Lime Hill area
and developed approach roads; however, the data obtained have not been made avail-
able for general publication, During the same period, Libbey (1957) reviewed some of
the previously published rock analyses. '

In 1960, two students, M. O. Glerup (University of Idaho) and R. E. Shumway
(University of Washington), studied and mapped the rocks of the Lime Point and Lime
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Hill districts, respectively. Later, Mills (1962) published a map and excerpts taken
from Shumway's dissertation on the Lime Hill deposits. Mills also presented several
new rock analyses from the Lime Hill area, and stated that many of the previously pub-~
lished analyses of the carbonate rocks in the area probably showed excessively high
calcium carbonate content. He stated that none of the limestone at the Lime Hill site
should be classified as "high-calcium" limestone,

Also in 1960, Thomas and Harsted Associates of Seattle, prepared a report out-
lining the probable economic impact of Asotin Dam on the Lewiston area. This report
included information on the potential of the carbonate rocks south of the proposed dam
site.

Because of a steadily increasing interest in the possible economic value of the
Lime Point carbonate rocks, it seemed appropriate to prepare the following report on
the economic geology of this area. This report is based upon some recent field in-
vestigation and compilation from earlier reports. Much credi;c for the contents must
go to the earlier investigators mentioned above; among these, M. O. Glerup's unpub-
lished thesis has been used extensively as a source of data. Glerup's geologic maps
have been published here with only a few changes (Plates 1 and 2).
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ROCKS AND ROCK MATERIALS

GENERAL ROCK TYPES

The Lime Point map area lisg southwest of Lake Waha, at a lower elevatian
than the lake on an extension »f *he northeast-tre: Jing Cralg Mountain Upland. The
upland consists of a large fault-scarped anticliral (monocliral?) strusture composed
of various rock types representing several geologin periods. The rocks have beegn
deeply dissected and sculptured intc major canyons, part of the Snake River draihag@

system. At Lime Point, the rocks exposes may be grouped into the following cat’e‘gw;el;g;

(1) Relatively recent materials of sedimentary origin:

- clay; sibt; sand;, wand gravel deposits by ranning water that
have accumulated aleng stream valleys and on more gentle
slopes; bedded sility wolcanic ash and clay remnants of fluv-
iatile and lacusirine origin; and silty loess and ash of atmos-
pheric origin.

(2) Relatively recent igrecus rocks of volecanic origin:
basalt and intermixed fracmental -material of explosive origin,
intercalated with 14 or more lava flows: and intrusive basalt
and diabase dikes, ' '

(3) Igneous rocks of intermediate age:
granitic rocks, including granodiorite and biotite quartz diorite,
in the form of stocks or cupolas, locally with gneissic structure.

(4) Older sedimentary and metamorphic rocks deposited in a marine
' ~environment: -
mixed c.lastic; pyfro.clas_tic,n'and.- chemical.or biochemical sedi-
mentary and metasedimentary rocks, including tuff (greenstone);
calcareous and noncalcareous shale, argillite, and schistose
and phyllitic shale; limestone and marble: quartzitic sandstone:
and metaconglomerate,

(5) Older igneous rocks of volcanic origin:
extrusive andesite {greenstone) and rhyolite flows(?): and intru-
sive andesite and dacite sillis{?) and dikes.

The oldest rocks in this area are difficult to differentiate because of their dew
gree of metamorphic alteration. Undoubtedly more than one episode of uplift, fault ng,
and extensive erosion have helped to obscure stratigraphic relations. Thickne;;sg‘s,
in most instances, have been impossibie to determine accurately.
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For convenient reference, the local section of rocks and rock materials in the
Lime Point area has been outlined in an approximate time~stratigraphic column and
presented in Table 1. This table includes brief descriptions, tentative correlations and
assignments to a geologic age. Formations and materials are listed in their proper geo-
logic order; for example, the youngest units are at the top of the table and the oldest
rocks are at the bottom.

ROCK SECTION IN THE LIME POINT MAP AREA

Seven Devils Group

The oldest rocks exposed in the Lime Point area are the group previously called
the "Seven Devils Volcanics" by Anderson (1930, p. 13). They consist mainly of de-
formed and metamorphosed andesite, andesite porphyry, and tuff; however, also in-
cluded are calcareous and noncalcareous sedimentary rocks (Table 1),

Commonly called "greenstones", these rocks are collectively dense, fine~grained
and greenish-gray in color. The calcareous layers ocgur as local, lens-shaped marble
facies. This Seven Devils Group ynderlies about 6.5 square miles of the southwest portion
of the Lime Point map area, and similar rocks occur west of Lime Point on the opppsite side
of the Snake, in the Lime Hill area. Although fossils are yet tq be found in this group at
Lime Point, the lithology and stratigraphic position of these rocks are similar to fossil-
dated Permian rocks not far away in eastern Oregon. The presence of bedded tuffs, andesite

flows and limestones in the Seven Devils Group suggests a submarine, volcanic environment
of deposition,

Folding, faulting, metamorphism and uplift probably exposed this Permian rock
section prior to the beginning of Triassic sedimentation. Although an unconformity is not
clearly exposed, it is assumed to be present because of local, basal metamorphosed con-
glomerates of probable Triassic age. These occur near the presumed base of the Triassic
rock section. The conglomerates contain recognizable Permian rock types.

: Lower Sedimentary Group ("Series”)

The so-called lower Sedimentary "Series" or Group (Table 1), probably were once
sedimentary rocks, although deformation and metamorphism have altered the original mate-
rials to the extent that they resemble the older underlying Permian metamorphic rocks. In
some outcroppings the rocks can be identified as former conglomerates, sandstones, lime-
stones, shales and volcanic tuffs. The finer sediments have been converted to metasedi-
ments such as argillite, phyllite, and schist, Late Triassic fossils have been collected
from rocks considered equivalent to the Lower Sedimentary Group at exposures in Oregon,

The basal metaconglomerate and sandstone (tuffaceous?), found in some of the
lower strata, are probably equivalent to Wagner's (1943, p. 4-5) Pittsburg Formation ex-
posed near Pittsburg Landing (south of Lime Point), Medium light-gray, coarse-grained



TABLE 1. ROCK UNITS IN THE LIME POINT AREA SOUTH OF LEWISTON

Geoiogic Age Formation or Unit Brief Description
Era Period :
lluyium and Colluviym, |Includes recent ash, clay, silt, sand,
C QUATERNARY jincluding slopewash and and gravel along valleys and on more
e stream deposits, and gentle slopes. Not all alluvial deposits
n wind deposited silt are shown on the geclogic map.
0 UNCONFORMITY : — ‘
z COLUMBIA RIVER GROUP |Brown to black basalt flows, with local
o "Upper" Basalt Fm. columnar jointing. Also interbedded
i (Picture Gorge Fm. ? grayish-white to buff, fossiliferous
c TERTIARY and Latah members (flora) ash, tuff, clay, and silt;
(Miocene) |"Lower" Basalt Fm. massive to finely laminated beds.
(Yakima Fm. ?) These rocks cut by basalt feeder: (?) dikes;
and Latah members thickness of total sequence over 2,300 ft,
UNCONFORMITY — — . . i
Intrusive granitic stocks or cupolas includ-
IDAHO BATHOLITH ing granodiorite and biotite quartz diorite.
M [CRETACEQUS ‘ Varied textures, coarse to fine. Some
e : (Cupolas?) gneissic structure. Local quartz veins con-
S ’ {taining traces of gold and copper sulfides.
o Quartz veins may be early Tertiary in age.
7 T " jIncludes an upper greenstone facies of form-
o HURWAL ! :er shales andp\I:olcgnic rocks, locally schis-
i FORMATION :? tose. Lower unit includes calcareous shale,
¢ IM Isi]ﬂig:eous limestone, argillite, and phyllite.
| - I cut by calcite veinlets.
= @ |
o ™ g lLight to medium gray and black massive and
mussio | & | marm mune | £ I o of Besione, nerhey P
(late) . | = FORMATION , & oo 8 tone lline thin lenses). Lt vy
o T | % |calcite veinlets. Contains some fossils.
3 | ":3 IUpper and lower units tend to be massive
3 | 5 | up to 420 ft. thick. Total thickness of
o | & | formation about 2,000 ft,
=N ——— © — :
5 | LOWER S_EDIMENT—i 'g | Light gray to black, with basal conglomerate,
= ARY GROUP | z | coarse marble and limestone, some guartzitic
("SERIES") | = | sandstone. Some argillite, phyllite and
(Pittsburg Fm. ?) | § | chloritic schist. :
| -unconrormITY | € L
P g- L. .,J Green to graylsh green metamorphosed comp-
a ‘ S| SEVEN DEVILS llex of lava flows, fragmental volcanic rocks
1 O GROUP '(pyroclastics), and calcareous and noncal-
e % ("VOLCANICS™") | careous sedimentary rocks. Locally dense
o PERMIAN 5 | fine-grained "greenstone" with some coarse
Z A (Clover Creek | marble beds. Probably these rocks were
io § Greenstones ? |dep051ted in al submarine, volcanllc environ-
> of NE Oregon) |ment Approximately 3,000 ft. thick
¢ 2 (Shumway, 1960, p. 4)

~8a-
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marble, and black, pyritic limestone crop out in some places above the metacon-
glomerate in the Lime Point area, Quartzitic sandstone appears to form the upper
unit of this group of rocks. The Lower Sedimentary Group occupies an area of about
four square miles to the southeast in the Lime Point map area {Plate 1).

Martin Bridge Formation

The Martin Bridge Formation, named by Chaney (1933, p. 4) at exposures in the
Wallowa Mountains, has the highest carbonate content of any of the limy rocks in the
area. This formation in the Lime Point area is conformable with the underlying Lower
Sedimentary Group (Table 1). Principally a marble, but locally not unlike a limestone,
the Martin Bridge Formation ig light~ to medium-gray, or almost black in color. It
is massive t6 thin-bedded crypioerystalling to fifeé-grainéd; a siliceous and argilla-
ceous rock. The total formation is about 2,000 feet thick and includes several minor
fine-grained sandstone members,  Lens-like, these sandstone members are up to 20
feet thick. :

Numerous veins of calcite cccur in some exposures of the Martin Bridge Forma-
tion. These veins may represent "healed" fracture systems. Upper and lower more
massive, resistant carbonate units are as much as 42 feet thick. Some of the thinner
limy layers in the formation have been metamorphosed, producing a calcareous phyl-

lite, Locally, deformation has resulted in minor folds on the limbs of larger regional
folds.

According to Glerup (1960, p. 15-16), fossil fragments are locally abundant in
this formation. During the present investigation, one fossil zone was located about
one-half mile northeast of Lime Point. Here, fragments of crinoid stems were plenti-
ful. At the same locality, partly preserved fragments of a depauperate? fauna were
assembled; this represented gastropoda, pelecypoda, and diminutive ammonites.
These fossils indicate a marine environment somewhat unfavorable to life.

All1ger (1942, p. 1) reported the occurrence of rocks equivalent to the Martin
Brldge Formation at localities to the east-of Lime Point. These vielded fossils assign-
able to late Triassic-Early Cretaceous time. Wagner's (1945, p. 5) Lucile "Series" in
the Riggins area was said to be Late Triassic in age, and it is considered equivalent
to the Martin Bridge and overlying Hurwal Formation in Oregon.

The Martin Bridge Formation at Lime Point (Fig. 2 and Plate 2) is judged to under-
lie at least two or more square miles of terrain immediately northeast of Lime Point.
In general, this formation dips steeply northwest and strikes northeast.

I—Iurwal Formation

The Hurwal Formation (Smith and others, 1941, p. 13) is represented in the Lime
Point area by two distinct units lying conformably above the Martin Bridge Formation
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(Glerup, 1960, p. 16). The lower unit was formerly a limy shale with intercalated argil-
laceous limestone. It was metamorphosed to produce a gray to brownish~-gray, sili-
ceous phyllitic rock. The upper unit is a greenish-gray metasediment, probably repre-
senting former shales and volcanics, such ag ash and tuff. The top of this unit is cut
by a major erosional unconformity that separates the formation from the overlying basal-
tic lava flows and recent sediments.

The thickness of the Hurwal Formation could not be determined accurately; how-
ever, in the Lime Hill district immediately west of Lime Point Shumway (1960, p. 24)
estimated the entire thickness of the Triassic sedlmentary rocks to be 3, 480 feet. Fault-
ing in the Hurwal portion of this Triassic section, plus extensive erosion at the top of
the formation, makes it virtually impossible to arrive at a reliable thickness figure for
the section.

Although fossils have not vet been discovered in the Hurwal, it is probably
correlative with Late Triassic rocks in the Wallowa Mountains, and also with the upper
portions of Wagner's (1945, p. 5) Lucile "Series" south of Lime Point.

Perhaps it should he pointed out here that Morrison (1961) called attention to
a major angular unconformity between Triassic sediments and a series of overlying Juras-
sic rocks at a locality near the mouth qf Slate Creek. A 1,000 foot section of rocks,
only 9.5 to 10 miles upstream (south) from Lime Point, was also mentioned by Imlay
(1964, p.2), the section consists of:

. black, thin layered, evenly bedded, hard and noncalcareous
shale. It contains some quartz sandstone and chert pebble conglom-
erate, has a clean, cross~laminated basal sandstone including large
limestone boulders, and contains quartz diorite sills, Notably scarce
in fossils some Jurassic ammonites from the formation dated the beds.

This formation has not yet been found in the Lime Point area, but Jurassic beds
could occur somewhere in the region; perhaps outside of the map area to the north of
Captain John Creek or to the east of Waha Lake. If present, rocks of Jurassic age may
be hidden by overburden or may o¢eur under the top of the Columbia Plateau lavas.

The uppermost Mesozqic rocks exposed in the Lime Point area appear to be
the Hurwal beds. The Hurwal Formation extends over more than 5 square miles of the
map area; however, it probably extends still farther north out of the map area. Thick-
ness of the Hurwal beds is difficult ta determine. In the Wallowa Mountains, Palen
(1955, p. 50) reported a thickness of 1,800 to 2,800 feet.

Columbia River Group and Latah members ("Formation")

According to Glerup (1960}, Columbia River lava flows and intercalated Latah
sedlmentary rocks have accumulated to a total thickness exceeding 2,300 feet in this
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area (Plate 1). The contact between the lavas and sediments, and the underlying
Hurwal Formation is unconformable, a major erosional interval of considerable dura-
tion.

The Columbia River Group represents both the "Upper" and "Lower" flows of
Bond (1963, p. 9—12) (Table 1), Near the level of the Snake River, the earlier Lower
Basalt is dark, chocolate-brown with a waxy luster. It contains prominent labrado-
rite phenocrysts up to one-eighth of an inch thjck. The Upper Basalt is not so ex-
tensive over the area, but lies at higher elevations to the east. It is blue-black to
lighter shades of black, and contains scattered crystals of plagioclase up to three-
eighths of an inch in diameter. The Upper Basalt weathers to shades of light-gray
or light-blue. The Lower Basalt weathers to shades of brown and orange-brown. . Up-
on weathering, Lowér Basalt flows also tend to disintegrate readily into a coarse gran-
ular sand. Both flows are finely crystalline. .-The Upper Basalt is less systematically
jointed than the Lower Basalt. Because of the expansion of clay minerals and the al-
ternation of flow centers, the permeability of the Lower Basalt is less than that of the
Upper Basalt (according to Bond),hence spring lines frequently mark the contact be-
tween the two f}ows. ;

- The successive flows of Columbia River Basalt (Tertiary in age) tended to in-
terfere with the drainage of contemporary streams. As a result, surface water was
ponded intermittently behind lava dams permitting the deposition of sedimentary ma-
terials. These sedimentary materials are chiefly impure, siliceous volcanic ash,
herein called the Latah members of the Columbhia River Group.

The Latah members occur at several localities in the Lime Point area. Gray-
ish-white to buff colored, loose to firmly consolidated or compacted clay, ash, and
silt; locally, these beds contain plant fossils consisting of leaves and seeds from
Tertiary (Miocene) flora. Sequences of ashy layers, representing the Latah member,
were 'examined:filong'the north canyon wall of Captain - John Creek about 2.5 miles from
its mouth (Fig. 3); about 1.5 miles above the mouth of Billy Creek on the north side of
the valley; and at several sites near the mouth of the valley that parallels the map
contact of the Martin Bridge Formation near Lime Point (Plate 1). The beds at each of
these sites is from 8 to 10 feet thick. Commonly, lava flows lie both above and below
the outcroppings of the locally faulted ashy beds.

Along the lower reaches of many tributaries to the Snake River, eroded banks
or white to gray-white ash and silty valley fill are exposed. These are thought to
represent slopewash carried into position and deposited by normal stream drainage.
The silty ash is believed to have been derived in part from erosion of Latah beds;
however, most of the material probably came from relatively recent slope accumula-
tions, resulting from volcanic eruptions of Mt, Mazama at Crater Lake, Oregon
(about 6,600 years ago), and older eruptions at Glacier Peak, Washington (about
12,000 years ago). Similar eruptions vielding great clouds of volcanic ash, probably
contributed the above described ash beds that ocqur with silt and clay in the older



Latah member beds. The actual volume of all these siliceous ash beds is difficult to
assess because they are widely distributed and commonly faulted or covered with talus
and basalt. '

Andesitic and- dacitic dikes

Glerup (1960, p. 19) called attention to grayish-green andesitic and dacitic dikes
that seem to intrude only Permian rocks on the one hand or Permian and Triassic rocks
on the other, In other words, these intrusive rpocks may have been emplaced intermit-
tently from the Permian on through the Triassic; they do not appear to cut rocks younger
than the late Triassic. These intrusive bodifes_range from a few inches to several feet
in thickness, and aredlfflcultto »die\tingui’sh“ from invac_le_giwqep_ntry rock.

Gramtlc rocks

Glerup (1960, p. 18-19) found coarse"grained granitlc; dikes cutting the Seven
Devils Group, "Lower" Sedimentary Group, and the Hurwal Formation; granitic rocks,
believed to be stocks or cupolas rising from deeper seated rocks related to the Central
Idaho batholith, are exposed at three localities in the Lime Point map area. Black and
white, biotite-quartz diorite and granodiorite are exposed in Captain John, Chimney
and Corral creeks. These intrusions commonly exhibit gneissic structure, and resemble
rocks found downstream on the Snake; for example, at “Upper" and "Lower" Granite

close to Wawawali, Washmgton. Finer-grained granitic roek in the area is less commonly
foliated. : ' :

Other granitic rock relations are as follows: Lower Basalt of the Columbia River
Group lies on the eroded surface of granitic rock in Captain John Creek. Huge blocks
of Triassic limestone occur as large xenoliths in granitic rocks of the same general
locality. Total granitic rock known to be exposed in the map area is approximately one
square mile. These granitic rocks are-probably correlative with the Idaho batholith as
implied above, and are quite likely Cretaceous in age.

Locally, granitic rocks are cut by quartz veins exhibiting lean iron and copper
sulfide mineralization. Although not verified, reportedly some gold has been found in
these rocks. Prospect pits and short adits in Captain John and Chimney creeks are evi-
dence of former prospecting. Traces of copper ¢arbonate hlaopm give credence to the re-
ported presence of copper-bearing sulfides. The quartz veins are probably associated
with a late granltic stage perhaps as late as early Tertiary time,

Basaltic and diabasic rocks

A ri-umber of basaltic and diabasic dikes, some rather large, appear to cut rocks
of all ages including some of the earlier Columbia River Group. These are probably
feeder dikes of Tertiary basalt flows (Plate 1).



Figure 2. Lime Point (left of center) and Lime Hili (right of center),
looking southeast up the Snake River. Mouth of Grande Ronde
River is at right edge of photo.

5
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Figure 3. Latah member beds of volcanic ash ("pumicite") on east
side of Captain John Creek valley.



-13-
GENERAL STRUCTURAL AND GEOLOGIC HISTORY

In general, rocks in the Lime Point area have experienced considerable folding
(major and minor), faulting, igneous intrusion, uplift and erosion. Unconformities
mark the principal episodes of erpsion. Except for easternmost portions of the over-
lying cover of basaltic lava flows, the principal structure of the layered rocks con-
sists of a northeast trend or strike, and a steep northwesterly dip (Plate 1), A major
fault zone with a steep dip, also trends northeasterly across the map area.

Because of the above-mentioned high degree of deformation and metamorphism
experienced by rocks of Permian age, it is difficult to interpret their geologic history,
except in a general fashion, The Seven Devils Group represents fairly large thick-
nesses of vol¢anic¢ and detrital sediments, carbénate sediments, and lava flows, and
some intrusive rocks. The sedimentary rocks appear to have accumulated in a sub-
marine environment, i.e. on a Permian ocean bottom. Lack of good bedding structures
makes it difficult to determine the exact attitude of these Permian rocks. Undoubtedly
they suffered from effects of early diastrophism,' were uplifted, and then eroded before
deposition of late Triassic marine sedimentary materials commenced, A gap (lacuna) of
missing or eroded rock at the top of the Permian represents a time break, although this
break in the record is not everywhere clearly visible.

Lithologies again demonstrate a submarine environment of deposition during late
Triassic time, and volcanism was still prevalent in this episode. Triassic strata trend
northeast in accord with the larger regional tectonic picture, Deformation of the older
rocks appears to reflect an important middle to late Mesozpic orogeny, perhaps resulting
irom the emplacement of the large granitic masses. It is difficult to determine how much
folding may have occurred before or during the emplacement of the stocks of Cretaceous
granitic rock. However, the presence of a recognizable unconformity between the Permian
and Triassic beds does indicate diastrophism that resulted in at least an uplift of some
~sort. ‘Another-stage of extensive erosion is-indicated by the major unconformity sepa-
rating granitic rocks from overlying basalt flows. This erosional interval resulted in
the unroofing of the granitic intrusive rocks.

It seems safe to assume that major faulting accompanied the late Paleozoic
uplift of the Permian volcanic and sedimentary rocks, and that faulting occurred again
during the emplacement of the granitic cupolas from an underlying batholithic mass.
Finally, it is quite apparent that major faulting continued into post-Miocene time dis-
placing the basalt flows which had spread over the eroded late Cretaceous-early Tertiary
terrain.

A major fault zone (previously mentioned) trends approximately northeast across
the Lime Point area (Plate 1), disrupting post-Miocene(?) or later, Columbia River lava
flows. Ferrians (1958) concluded that the vertical displacement of lava along the
northwest side of this belt of nearly vertical faults, was more than 2,000 feet. Crustal
segments were depressed on the northwest in relation to those which were elevated
on the southeast.
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Bond (1963, p. 61-65) described the structural framework of this region, and
called attention to three major structures: (1) the Uniontown Anticline on the north
side of the Clearwater River Valley, (2) the Lewiston Syncline (sometimes called
the Lewiston Plateau), and (3) the Craig Mountain Anticline (uplift or monocline)
south of the Clearwater Valley. It has long been recognized that the Craig Mountain
Sector, south of Lewiston, is a kind of anticlinal structure and related fault zone.
The fault scarp is visible on the north side of Waha Lake upland. A nearly vertical
group of faults cross the Snake River from the Lime Hill (Fig. 2) side in Washington,
trend northeast into the Lime Point area (previously noted), and then swing toward the
east forming the Waha escarpment. The faulting continues to strike northeast to-
ward the headwaters of Jacks Creek forming the Clearwater escarpment.

The average strike of the bedded rocks in the Lime Hill-Lime Point district is .
about N32°-34°E, however, strikes may be as much as N46CE. Variations undoubtedly
reflect secondary faultlng and folding. All dips are commonly northwest, with an in-
clination of 30° to 759, some.beds are nearly vertical, while others are overturned.
The Hurwal Formation tends to strike a little more to the northeast than the Martin
Bridge Formation, for example, up to N30CE. This suggests that an angular uncon-
formity separates the two formations. ’ ‘

Glerup (1960, p. 21) commented that the attitude of one of the massive carbonate
beds in the Martin Bridge Formation: "is an indication that after considerable vertical
displacement--relaxation followed and the limestone rotated to the south."

The Columbia River Group represents at least 12 to 14 or more, basaltic lava flows
poured out upon a surface of considerable erosional relief. Some of these lavas may have
flowed into a large pre-existing valley occupied by a river ancestral to the Snake, and
located. at approximately the same position as the present river axis. Evidence of rela-
tively temporary pondlng of trlbutarles to the ancestral Snake River by Miocene lava dams -
has already been cited. The many small ponds ‘thus formed became settling basins where
clay, silt, sand and ash accumulated to produce the Latah beds (Fig. 3). As noted above,
locally these beds contain a fossil record of the abundant flora of the Miocene, a time

of more moist climate than that experienced at present, in the map area.
i T .
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ECONOMIC GEOLOGY

ORIGIN, CLASSIFICATION AND USE OF CARBONATE ROCKS

Origin and c¢lassification

Because of the nature of their origin, lime-bearing rocks are variable in com-
position. They are derived chemically and bioclogically as precipitates that include
general rock detritus. Carbonate rock materials commonly accumulate in an aqueous
environment as sediments in lakes, shallow seas, streams and springs. The Lime Point
carbonate rocks south of Lewiston are of marine origin.

- The common term "Timéstone™ is often incorrectly applied to all carbonate rocks
that bubble or effervesce with the applicatlon of cold, dilute hydrochlorlc or acetic
acid. However, the total content of calcium carbonate in naturally occurring, high-
calcium rocks is less than 100 percent (equijvalent to 56 percent Ca0Q). Pure carbon-
ate of 11me or calcmm carbonate (CaCO3), is approximated by the mineral calcite.

Actually many rock types may contain lime cement or may be slightly limy, but
the name "limestone" probably should be limited to thgse rocks which contain no less
than 80 percent calcium carbonate, Qther limy rocks may be given specific names pre-
fixed by the adjective "l_l_rgz". It is convenient to use the term "carbonate" rocks for
all types of rock that contain an appreciable amount of calcium carbonate, particularly
if they containi54 percent or more CaCQa Table 2 (Savage, 1964) was designed to be
useful as a commercial classification for such carbonate rocks. It will be noted that
the term "magnestone" is proposed in the table for commercial carbonate rocks that con-
tain calcium carbonate p;lg_ a high percentage of magnesium oxide (MgO).

Use of carbonate rocks

It has been truthfully stated that there 1s vlrtually no subst;.tute for lime pro-
ducts in chemical and industrial usage. This reflects the fact that, except for
petroleum and coal, as mineral commedities in the United States, carbonate rocks out-
rank all others.in dollar value, In 1962, the total reported value of U. S. manufactured
cement and lime products was approximately 1.3 billion dollars. By 1963, production
of the raw materials--broken limestone and dolomlte——exceeded 488 million short tons
valued at close to 62 million dollars (Table 3) (Cotter, 1964). This type of rock com-
modity in recent years has accounted. for over 68 percent of the value of the crushed
stone industry. The total production of all carbonate rock raw material is increasing,

and in 1963 approachéd half a billion short tons, valued at nearly 715 million dollars
(Fig. 4)! , . : |

Other products manufactured from calcium and magnesjum rocks are too numerous
to llst here. lee (mentioned above), for example, has over 7,000 uses. General use
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categories for carbonate rock products may be catalogued as chemical and physical in-
cluding: (1) calcium and calcium compounds; (2) lime and cement; (3) dimension,
crushed and broken stone, sand and dust; and (4) a great variety of miscellaneous
uses {(e.g., chicken grit). -

The volume of carbonate rock produced for physical uses, that is, for aggre-
gate and ballast, including riprap, fill, etc,, is largest, accountmg for about 63
percent of total usage (Fig, 8). Cement accounts for about 18 percent; and flux-
ing stone, agriculture, and lime and dolomite (dead burned) each accounts for close
to 4 percent.

. ”&malitatiyem.J:e,quirem ents ... .

Commercial carbonate rocks normally contam impurities of iron oxlde (Pe 03) '
alumina (Al,O3), magnesia (MgO), silica (8102) phosphorus (P70g), and sulfur (S),
Traces of other elements may also be present. As might be expected, the amount of
impurities contained in a given rock sample determine the potential usefulness of the
material as a commodity (Table 2). However, contrary to common opinion the "purest"
or highest-calcium, limerock is not always the most desirable for a specific 1ndustr1a1
use, and most phzsma uses permlt a wide range of 1rnpur;ties

When subjected to pressure and temperature changes, which may also result
in deformation, limerock may become recrystallized to marble. This does not inter-
fere with many commercial uses, in fact, recrystallization may increase the de51ra-
bility of carbonate rock for many uses in the building industry, Much of the higher-
calcium-bearing rock in the Lime Point area is recrystallized to marble,

Workability, color, texture and hardness are most important considerations
for commercial dlmensmn stone or for other bulldlng materlals Attractive coloration,
banding and textural features commonly increase the value Qf marble or limestone.
In fact, such variations may produqe a prem;um trimstone.

So called "cement rock” is naturally endowed with the proper ingredients---
1nclud1ng clay, silica, and’iron---to produce portland cement. On the other hand, a
variety of rocks contaming the proper ingredients may be blended to achieve the same
correct proportions for manufactured cement, The wide varieties of rock types in the
Lime Point area should lend themselves very well to such a blending process.,

Quantitative requirements

Carbonate rock. is a low unit value, bulky commodity; therefore, whenever
such rock is bemg considered for possible commercial use, it is always necessary
along with quality’, to consider carefully such factors as accesmblllty and quantity.
In the final analysis, potential values of carbonate rocks will be determined not only
by the accessibility of the rock material, but also the accessibility and existence of
large markets for raw material and finished products.
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TABLE 3,

producers in the United States, by uses¥*
(Thousand short tons and thousand dollars)
(Cotter, 1964) '

Limestone and dolomite {crushed and broken stone) sold er used by

Use * 1962 1963
W'ngﬂtity Value " Quantity  Value
Concrete and roadstone 276,878 |$365,098 | 292,976 | $380,893
Flux 26,081 36,821 27,185 | 39,322
Agriculture 23,029 39,348 25,956 44,195
Railroad ballast 5,065 6,578 4,923 6,410
Riprap 10,016 12,253| 10,690 13,229
Alkali manufacture 2,840 3,188 2,955 3.282.
Cement-portland and natural 83,318 92,886 86,842 92,646
Coal-mine dusting 400 1,667 539 2,268
Fill material 440 330 383 296
Filler (not whiting substitute):
Asphalt 3,208 6,955 1,994 5,012
Fertilizer 448 1,132 457 1,133
Other 351 1,567 419 1,921
Filtration 79 141 62 117
Glass manufacture 1,337 4,294 - 1,492 4,781
Lime and dead-burned dolomite 19,356 32,8591 21,450 36,024
ILimestone sand 1,706 3,103 1,739 3,234
Limestone whiting 1/ 838 9,639 785 9,298
Mineral food 692 3,847 618 3,793
Paper manufacture 271 821 358 1,099
Poultry grit 161 1,333 160 1,342
Refractory (dolomite) 322 563 769 1,297
Sugarrefining 623 1,506 646 1,580
Other uses 2/ g 1,741 4,253 2,125 5,472
Use unspecified i 1,753 | 2,518) 2,805 3,282
Total *460,953 |*$632,800 [*488,348 | *661,926

1/1Includes stone for filler for abrasives, calgcimine . calking compounds, ceramics,
chewing gum, fabrics, floor coverings, insecticides, leather goods, paint, paper, photo-
graph records, plastics, pottery, putty, roofing, rubber, wire caating, and unspecified
uses. Excludes limestone whiting made by companies from purchased stone,

2/ Includes stone for acid neutralization, calcium carbide, cast stone, chemicals
(unspecified), concrete products, disinfectant and animal sanitation, electrical products,
magnesia, magnesite, maghesium, mineral wool, oil-well drilling, patching plaster,
roofing granules, stucco, terrazzo, and water treatment.

|
!

*Figures do not include values for crushed and broken marble, or limestone and marble
used as dimension stone.

-16b-



B. Carbonate rock value
800
A. Carbonate roek production
/
Q- 500 " 7 17
o 21
% as [ 3 A
,8 |~ a / <J
. % /
S 400 w 60 ‘
o g /
<] o ‘
S =
- g ‘
ot
=
300 50 : ‘ -
R QX 3 3 ¥ & R & 8 d & I
Year o> o S g '9_’\ S Year [ S S ) S S
Figure 4. Production and value of carbonate rocks in the United States, 1958-1963,
including broken and dimension stone. |
20.0
F1T T 1T T T T T TT T T T T T T T T T T T T T T T T T 1T T T T T TI1d
4
*—r—"’f‘m*
r‘f’*m
10.0
9.0
8.0
7.0
6.0
5.0
N
B 4.0
&
3.0
=
S
3
= 2.0
1'lIlllllIllllllJllllllIlllllll(l)lllll
— wn (=} w0 (@] w0\ N
_ 3 3 A n & &
YEARS © S S A s & a -

Figure 5. Shipments of Portland cement, total for Washington, Oregon and Idaho
(Data from U. S. Bureau of Mines, Albany, Oregon)

Ve <

' erﬂ(‘ﬁ,, " 7} ‘




-17-

To be considered for use in the cement industry, a limestone deposit should
be no less than 10 feet, and probably 50 feet thick. Areal extent, depending upon
structural attitude, should be large enough to yield at least a 20 year supply of
raw material for a prospective plant. A small plant, one with a capacity of about
889, 000 barrels of cement per year, would require at least 48 million cubic feet
of limestone, and about 16 million cubic feet of shale as an additive (when needed),
in proximity to a proposed plant site (Savage, 1964, p. 113).

In the lime industry, approximately 1.8 tons of limestone (55 percent CaQ)
are required to produce about 1 ton of quicklime. Thus, reserves of raw material
must be carefully balanced against the desired productivity of a lime plant, as for
the cement plant. In the Lime Point area there is a large supply of carbonate rock,
which is of a quality suitable for a variety of uses.

For most physical uses, a volume of carbonate rock comparable to that re-
quired for a small cement plant (discussed above) should be considered as a mini-
mum commercial supply. For use as a premium trimstone a smaller reserve may be
developed economically.

THE CARBONATE ROCKS AT LIME POINT

Previous use

Sporadic attempts to produce small quantities of lime from the carbonate rocks
of the Lime Point area are attested to by the presence of abandoned lime kilns at
several sites in the area (Fig. 6). Although no records have been found, reportedly,
some of these kilns were used in the late 1800's to produce a little lime. This pro-
duct was shipped downstream on the Snake River for local use,

By 1916, Fisher (p. 4), reported that the Lime Point area had been subdivided
into five claims totaling 365 acres, located as follows:

Sunflower claim: S1/2, SE1/2, SE1/4, sec. 28; and Lot 1, sec. 33;
all in T32N, R5W (Boise Meridian).

Sunshine claim: Lot 5 and SE1/4, SE1/4 sec. 28: and Lot 1, sec. 33;
all in T32N, R5W (Boise Meridian).

Highland claim: SW1/4, NE1/4, SE1/4, NW1/4; and NE1/4, SW1/4,
sec. 27; all in T32N, R5W (Boise Meridian).

Cable claim: SE1/4, NE1/4; N1/2, SE1/4; and SW1/4, SE1/4, sec. 27;
all in T32N, R5W (Boise Meridian)

Cactus claim: Lot 2, sec. 34; T32N, R5W (Boise Meridian).
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At about this time, a smail plant reportedly was consiruched by the "Idaho
Portland Cement Co."? in Washington, adjacent to the Snake River, between Lime
Point and Asotin. The plant was planned for processing limercck. There ig no
evidence that it was so used. Several buildings including a machine shop were
said to have been built near Lime Point, and a drift about 150 feet long was driven
into the Martin Bridge Formatlon on the west side of Lime Point about 60 feet above
the river level.

Glerup (1960, p. 34) pointed out that a marble guarry was operated in Chimney
Creek at some date in the past (Plate 1). An easily dresséd, gray, medium textured
building stone apparently was recoverad at the operation ¢its, Glerup reported that
"over a million tons of marble are still exposed at the quarry siie” and "could be
quarried without undue difficulty. " Glerup also called attention to a "granite" quarry
near the mouth of Corral Creek that had been developed for recovery of building stone
(Plate 1). At the present time, the Lime Point map area is owned, or controlled by
several ranchers who use the grazing lands nearby and by the Wasghington Water Power
Co. ‘ :

Quality of Lime Point carbonate rocks

Carbonate rocks in the Lime Point area appear to be suitable for several products,
including both phyvsical and chemical uses. In the past, many analyses of these rocks
have been made; a few of these analyses have been brought together in Table 4. In
general, the upper more massive member of the Martin Bridge Formation appears to con-
tain the most lime (Table 4, samples 1Am2-2Am2) and approaches a high-calcium lime-
stone (Table 2). The following is an average analysis of its main con'stitu.ents in per-
centages: '

d

CaO '53.3 5109 2.5
MgO - 0.08 Py Og5 " 0.035.
RyOg4 0.08 CaCO3 95.0

(FGZO3 + A1203)

The lower massive member of the Martin Bridge Formation contains slightly less
lime. According to Mills (1962, p. 243), carbonate rocks in the Lime Hill area to the
west, which in part, certainly must be the equivalent of the Martin Bridge Formation,
contain less CaO than was previously reported. He also stated that his analysesg con-
sistently indicated more impurities than suspected (Table 4, samples 8Am1l and 8Am2).
I concede that the same may be true for the rocks on the east side of the river; here,
too, the rocks {are not all high~calcium limestones or marbles. However, in the Lime
Point area, much of the Martin Bridge Formation may be clasgsified as limesgtone or
marble with reasonably high calcium content (Table 2). The rock contains sufficient
CaO to make it entirely suitable for most commercial limestone uses.

Any comparison of the lime content of the rocks at Lime Hill with those of Lime
Point should include a consideration ofthe possibilitythatthe rocks of the two areas may not
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TABLE 4. Carbonate rock and pumicite samples from Lime Point

(*Code number this report,

Map Area

Analyses in percentages .
Rounded to nearest 0.5 except for P205 . Not all analyses were reported to 100 %

i

see identification at end of table)

R R e Sl %
S 313 g 2219
43 -~ {77
o |oz |of |88 pnlE .
= 9% |92 [258] o |9 [z&|sg Gl o | & | &
g S0 Ls0 |90 9 g |86 | ol & | % |8
0 O 2 |a = O S jalleg B < | a @)
1An0%  198.2 55.0 | 0.6 /0.5 | 0.5 0.5 [Trace '
1By, 43.1 55,5 | 0.2 10.5| . |Trace| 0,5 0.3
1Cm2 39.7 | 52,0 ] 0.4 [5.0) 1.8 | |
2Am2 98.1 55,0 | 0.1 0.7} 0.4 0.3] 0,1
2By * 97.2 54,5 | 0,2 |0.8] 0.6 | 0.5 |Trace
2Cq 99.0 55.5 | 0.2 |0.7] 0.4 0.3] 0.1
2D 95.3 | 55,1 | 0.5]0.9] 0.4 | 0.4]|Trace
2B, 95.1 53.3 | 0.7 | 2,6 1.0 ] 0.4] 0.6
2F 43.2 | 55.7 | 0.4 ]0.3 | Trace] 0.2 0.1
2Gm2 41.6 | 53.4 | 1.0]2.5] 0.7 .
2L et 11.7 | 11,7 | 3.057.3] | 3.6]12.5 0.2
2Mms 2.8 | 0.4 | 0.2 71.9 1 1.8]14.0 9.0
2Nms 20.8 | 23.3 | 3.7 [37.9 | 4.1] 9.2 0.9
2Pms 10.8 | 1.8 | 1.0 [66.7 2.2]11.6 6.0
2Hm1* 38.0 | 45.0 | 1.3 J11,9| 3.4
21 41.2 | 50.3 | 2.3]|4.8| 0.8
2Im 42.0 37.2 | 0.8 4.0 15.7
2Km 35.8 | 34.9 | 1.4 [17.2] 12,0
3Ap* 20.5 | 26.0 | 3.540.7| 7.6
3Ch 33.6 | 37.2 1.6 18.5 | 9.2
3Dh 13.8 | 16.7 | 3.3 [52.4| 11.2
3Ep 16.9 | 19.0 | 1.9(55.0] 6.3 |
3Fh 24,7 | 31.6 | 2.0134.6| 15.4 |
3Gh 27.6 | 33.1 | 1.630.7| 5.6 |
3Hp 17.0 | 19.2 | 4.6 (44.8 13.4
41s* 71.6 1 40.2 | o0.319,0} 5.1 | 1.2] 8.9
5Am 55.3[3.1 |21.8 | 31.0 | 1.521.8 1 4.8]10.3 [0.25
5B 97.3[0.1 [43.0 | 54.5 | 0.1| 1,1 0.7] -~ ]0.04| 4.0
6** 31.3 | 38.4 | 1.3]13.8 4.6 7.0
7TAp* 4.3 | 1.6]66.3] 15.0
7Bp 0.9 | 1.2073.8] 15.9 |
7Cp 4.1 1.8 | 0.8(68.0 . 2.3[15.9 7.2
7Dp 55.0| 8.2
7Ep  156.7] 19.7
7Fp |56.1] 16.8
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TABLE 4. Carbonate rocks and pumicite samples from Lime Point
Map Area (Continued)
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8Am1 83.3 46.8 1.7 5.1 1.5 0.03
8Bm2 85.9 48.3 10.63 6.0 1,2 0.03
* m Martin Bridge Fm ml Lower Martin Bridge Fm
m 2 Upper Martin Bridge Fm ms Martin Bridge shaly member
h  Hurwal Fm ls Lower Sedimentary Group

o} Pumicite

**Analysis of natural cement rock for comparative purposes
Ohio Geol, Survey, 1924, Bull. 28, 4th Series, p. 193

SAMPLE CODE FOR TABLE 4

C. A. Fisher Report, (1916), samples analysed by von Schulz and Low, Denver, Colo.

1A
2A

2B
2C
2D
2E
4
7A
7B

Drift at Lime Point, composite from walls, Lot No, 1. (Martin Bridge Fm.)
Surface samples continuing SE across Lime Point from the approximate

end of drift, Lot No, 2. (Martin Bridge Fm.),

General vicinity of Lime Point ridge, Lot No. 3. (Martin Bridge Fm.)

NE on Lime Point ridge, Lot No. 4. (Martin Bridge Fm.).

NE on Lime Point ridge, W of 2C, Lot No. 5. (Martin Bridge Fm.)

W of 2D at uppermost exposure of Martin Bridge Fm(?), Lot No. 6.

From shale pit E of Lime Point, Lot No. 10. (Lower Sedimentary Group)
Analysis of "pumicite,." gulch NW of Lime Point, Lot No. 7.

Analysis of "pumicite, " gulch NW of Lime Point, 700 ft. W of drift, Lot No. 8.

H.S. Gale Report, in Eckel (1913), samples analysed by A. B. Lort, U.S. Bur. Standards.

1B
2F
2L

2M.

2N
2P
7C

Drift at Lime Point, composite from walls, No, 2.

Average of samples across Lime Point ridge, No. 3.

Average of 44 samples shaly layers in Martin Bridge Fm(?), NE from Lime Point,
No. 4.

Shaly facies, Martin Bridge Fm(?) near crest of ridge, No. 5.

Shaly pit, Martin Bridge. Fm,(?) on flank of ridge, No, 6.

Schist, Martin Bridge Fm.(?) No. 7.

Clayey pumicite(?), valley fill, Lime Point gully, No. 1

Glerup Report, (1960), samples analysed by Huey-rong Hsi, Idaho Bur. Mines and Geol.

2G

Average of 8 samples across Lime Point ridge, mostly in Upper Martin
Bridge Fm., massive unit, Nos. 2,4,5,6,7,8,11,and 12,
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- Sample code for Table 4. (Continued)

Glerup Report
2H Average of 6 samples across Lime Point rldge mostly in Lower Martin
Bridge Fm., massive unit, Nos, 1,3,13,14,19 and 17,
21 Middle Martin Bridge Fm., Lime Point, No, 9.
27 Middle Martin Bridge Fm., Lime Point, No, 10,
2K Highest Martin Bridge Fm., Lime Point, No, 16.
3A  Hurwal Fm., Camp Cr, area, No. 19.
3C  Hurwal Fm., near Madden Cr. mouth, No, 21.
3Hh Horwal Fm., near old lime kiln up from mouth of Madden Cr., No. 20,

Savage, this report, (1964), samples analysed by George Hsu, Idaho Bur, Mines and
Geol.
1C Drift at Lime Point composite along walls, SL 164
3D  Hurwal, sampled 1.5 mi, up Billy Cr., S L 166
3E Hurwal, sampled Madden Cr, near mouth S L 168
3F Hurwal, sampled near old lime kiln up Madden Cr.,SL173
3G  Hurwal, 0.5 mi. up Billy Cr, S L 167
7D Volcanic ash, "pumicite," S L 171 (Up Capt. John Cr,)
7E Volcanic ash, "pumicite, " Upper Billy Cr.
7F  Volcanic ash, 0,75 mi. up Billy Cr. § L 165

6 Natural cement rock, 1924, Ohio Geol. Survey Bull, 28, 4th Ser,, p. 193

Mills Report, (1962), samples analysed by Div, of Industrial Research, Wash. State U.
8A Composite analyses of carbonate rock at Lime Hill, a centinuation of
Lime Point rocks to the SW into Washington, Lower massive unit
(Martin Bridge Fm(?), A-1, 2,3,11, and 12,
8B Same area as 8A, but representative of the Upper massive Martin Bridge
Fm.(?), A4-10. |

Gullixon Report, (1954)
5A-5B Composites taken in the Lime Point area, T-100 and T-140, respeg:tively

~-18¢c-
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be wholly equivalent to each other. For example, slight changes in facies may occur
between the two deposits, but more likely, is the possibility that some of the beds
with higher lime content at Lime Point, may have been eroded or faulted out of the
section at Lime Hill.

Judging by the analyses in Table 4, among other things, the rocks in the Lime
Point area are well-suited as raw materials for portland cement. Furthermore, the
higher-calcium rocks in this area could be easily blended with shaly materials that
contain more SiO,, Fe203 and Al,O3 to obtain the correct blend for a good quality
cement product (Table 4, sample 6).

For other uses, rock suitable for fluxing in the open hearth or for use in a
blast furnace is-also¢ available-at-this site. Only one analysis (Table 4, sample 5Am),
shows sufficient PyO3 to pose a probléth for some uses. This one sample may have
been subjected to an analytical or recording error, because no other analyses show

‘comparable amounts of P9Osg. In general, the Martin Bridge Formation appears to have
an average of from 0,03 to 0.04 PZOS cantent.” However, this amount is probably
slightly higher than the limits of toleration petmissible in the calcium carbide indus-
try..

Various lime products could be produced from the raw materials present in the
Lime Point area. The general content of CaO is reasonably high in a variety of local
rocks, and potential contaminants are generally low in volume. Special attention is
called to the possibility that large quantities of limy shales and schists may be pres-
ent in the Hurwal Formation (Table 4, samples 3A-3G). This rock has commercial pos-
sibilities, particularly as a blending material to be used in conjunction with higher
calcium stone for production of portland cement.

Table 4 contains analyses of the volcanic ash or "pumicite" deposits (samples
7Ap-7Ep}. There is some question about the quantity, guality, and workability of these
materials for commercial usage; however, the ash deposits are in proximity to poten-
tially valuable carbonate rock with which it might be combined to produce a pozzolan
product. They appear chemically suitable for pozzolan. There is also a possibility
that the ash could be used in premium light-weight cement blocks.

Use of the Lime Point carbonate rock for dimensgion stone needs to be more
thoroughly investigated, as does its potential as a broken stone commodity. Crushed
basalt is used extensively in this area for ballast or aggregate, but if the Lime Point
rock becomes readily accessible, this source of supply should certainly be considered
for possible use in the ballast and aggregate industry. The traditional use of available
basalt does not mean that it is better than carbonate rock for all uses. In fact, the re-
verse may be true. '

Quantity of carbonate rock in the Lime Point area

The geologic maps that accompany this report show the areal extent of carbon-
ate and other rock types in the Lime Point area. Plate 1 shows the whole area, while
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Plate 2 is a geologic and topographic map of the Lime PointnGold Hill sector, The
latter contains the larger reserves of carbonate rocks. These rqcks will probably be
accessible to barge transportation in a few years provided federal dam construction
projects are soon implemented. Because the depasits will be readily accessible for
transportation to w1despread markets, it seems economijcally feasible to make are-
assessment of their economlc potentlal

In 19186, Fisher'estimated that "high grade" 1imestqne forming the northeast trend-
ing ridge at Lime Point (Plate 2), constituted an "above ground" reserve of about 9 mil-

lion short tons (after application of a correction factor of 20 percent to cover possible
computation errors or waste in recovery).

Gullixson (1954) calculated that there were over 309 million short tons of carbon-
ate rock available in the Lime Point area (after application of & 30 pergent margin of
error factor).

Glerup (1960), using careful methods of estimating rock volume, stated that the
reserve of carbonate rock at Lime Point (Martin Bridge Formation) was in the neighbor-
hood of 626 million short tons of rock (a margin of error of 30 percent was deducted from
his original total figure for calculated reserves). In my opinion, all the above estimates
of volume, including Glerup's, are medest indeed. o

Using Glerup s more realistic estimate, the 626 million short tons of available car-
bonate rock in the immediate viginity of Lime Point (Plate 2) would provide raw material
for a large cement plant (capacity of about 3.5 million barrels of cement per year) to op-
erate for more than 750 years. In other words, the calculated volume of available carbon-
ate rock represented by the Martin Bridge Formation alone, is very large constituting an
ample supply of raw materlal for more than one industrial use for a relatively long period
of tlme :

Comments on rock regovery, water and power

Recovery of carbonate rock as a raw material should be relatively easy in the
Lime Point area. The use of open pit and gravity methods and/or conveyor belts would
be quite suitable for any recovery operation (Fig. 2). Preliminary processing plants
could be constructed on the terrace level on the downstream side of the great bend in the
Snake River; for example, where the Snake turns east downstream from its confluence
with the Grande Ronde (Fig. 7). The flats at this site should be above any highwater
level on the Snake,* and also relatively safe from threat of flash floods alpng valleys
tributary to the Snake. Broken rock from recovery operations could be conveyed by belt
to a crushing and sizing plant at this site and then conveyed downstream by barge to any
point below Lime Point on the Columbia River System,

Water and power requirements connected with rock recovery could be obtained
locally. The perennial streams mentioned earlier and the Snake River would be capable

*Maximum- pool-elevation behind -Asotin-»Dam---ia- planned for-856,5 feet, these river ter-
faces are between 850 and 1000 feet (plus) in elevation.



Figure 6. Old lime kiln on Madden Creek, Lime Point map area,
Slope to rear composed of limy Hurwal tuffs and argillites.

Figure 7. River terraces suitable for plant construction, just downr
stream from Lime Point on the Snake River, looking east toward
Idaho.

AN
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of supplying considerable volume of water for plant operations. A power line is also
available on the east side of the Snake River in this area. Furthermcre, preliminary
power generation at Asotin Dam will be on the order of 288,000 KW, providing addi-

tional power which could be fed into the regional system,

REGIONAL AND LOCAL EGONOMIC ANALYSIS

General situation

Many économists confirm the opinion that the Pacific Northwest has the capac-
ity to become an industrial colossus, Qne indication of this possibijlity is the avail-
ability of potential power supply. - Demand-for this power is already great, Columbia
Basin Inter-Agency Committee (1963, p. 2-5) recently pointed out that the region's
abundant supply of hydroelectric power is a base for lowrcost renewable energy and
constitutes a major resource for the future of an already rapidly expanding economy.
It is predicted that "total energy requirements will increase from 52 billion kilowatt
hours in 1961 to 104 billion in 1971". ‘In anticipation of this time, currently under
construction, are several new power projects on the Columbia River System, includ-
ing Bruces Eddy, Cougar, Foster, Green Peter, John Day, Little Goose, and Lower
Monumental dams. Authorized projects include Libby, Lower Granite, Asotin and
Strube. : ‘

The development and success of port facilities along the Columbia River Sys-
tem is another indication of the Northwest's potential capacity to expand industrially.
There is no reason why, in the future, the Lewiston-Clarkston area should prove to be
an exception to the prosperous ports already developed, The area should experience
considerable economic growth. With the projected completion of Lower Granite Dam
by 1970, the Lewiston-Clarkston area will be open to barge traffic which will tie the
port into many Pacific Northwest industrial .and potential industrial markets. Further-
more, all Pacific ports will then be within reach ¢f North Idahe's industries and future
industries. Commodities, too numerous to mention, will flow in both directions. The
U.S. Army Corps of Engineers have derived the fo],lowmg estlmates of savings from
the potential Lewiston Port Area' :
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ESTIMATED ANNUA]L SAVINGS FROM COMMERC'E THROUGH
LOWER GRANITE LOCKS FROM LEWISTON AND CLARKS-
~TON 'PORTS 1975-2025 %

e T

. Savings

Upstream __ ~ ~  Tons . . . in Dollars
Industrial Chemicals 66,000 $ 305,000
Petroleum Products 226,000 888,000
Miscellaneous . ' 20,000 . 104,000

DGR ™ e e e
Cement - B _ -~ 66,000 v 136,000
Chemical Products 20,000 ' 105,000
Grain 218,000 : 815,000
.Limestone R : 1,400,000 S 3,503,000
Lumber and Poles - .. 240,000 v - 1,058,000
Paper Products . - . 96,000 430,000 .

Sawdust Chips and Pulp 112,000 - 588,000
Woodpulp and Products | 150‘( 000 557,000
TOTAL 2,614,000 $ 8, 489 000-

After Completlon of Asotm Dam, the development of a port in the Lew1ston area
would undoubtedly enhance the economic development of the above-described extensive
carbonate rock deposit,- The presence of these depaosits at Lime Point would warrant con-
struction of the navlgatlon locks which have been designed for Asotin Dam when the dam
is built. .

Both population and industry should experience rather rapid growth in the Lewiston-
Clarkston area by the time Asotin Dam is complete. The total population of the metropoli-
tan area (about 20, 000 people) might e¢ongeivably become 180,000 people; with less than
50 years of growth. This is about twice the present population of adjacent Idaho and
Washington counties in this region, and close to the population of Spokane.

The Lewiston-Clarkston area is particularly well-adapted for industrial expansion
when it becomes a port area. Air, railroad, bus, and truck transportation is already es-
tablished. Electric power, natural gas, and water resources are present and expandable.
This region is also well-adapted to almost unlimited expanslon of the wood products in-
dustries. Chemical 1ndustr1es should do exceedlng_y well in the L_gion. Not the least of
the local advantages are the large 1oc;a1 sources of timber and carbcnate rock. The po-
tential of the carbonate rock will be tredted in the following paragraphs.

*Idaho Image p. 2, Oct. 1964
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Potential of the. carbonate rocks at Lime Point

Savage (1964, p. 115-116) summarized the potential of carbonate rocks in Idaho
in a recently published report:  Mineral and Water Resources of Idaho. It was
pointed out that lime-bearing rock in Idaho has been used pr1n01pally for agricultural
stone, poultry grit, flux, sugar refining, cement rock, and lime. Small gquantities have
been used in construction--as dimension and broken stone. Lime used in Idaho sugar
and paper industries has been produced in both Idaho and adjoining states. Some of
this lime is reprocessed, thus the demand for raw stone for this use has decreased
slightly.

While there is no evidence of urgent need for additional eement plants to supply
Idaho markets, in the future an expanding wéstern oriented market in Washington and
Oregon could induce larger demands for cement and additional capacity to produce ce-
ment in northwestern Idaho, particularly, near existing raw materials, Figute 5 shows
the volume of shipments of cement in the Pacific Northwest from 1941 to 1963. The
trend line on this chart suggests a continued increase in demand for cement.

Williams and Roby conducted a market anélysis inb 1962 which indicated that ad-
ditional markets for carbonate rock, other than the cement industry, exist in the north-
west region. The available markets and current prices cited per short ton of stone were
as follows: .

sugar production, $2,75; paper making, $2,71; smelter flux, $1.40;
agricultural stone, $3,50; and ornamental stone, $15.00.

It is important to note that in certain parts of North Idaho and in parts of western
Washington and Oregon there may be an increased future demand for more agricultural
lime. It has been demonstrated that lime additives have improved crop yield and have
been of benefit in combating certain alfalfa diseases. Research upon the latter problem
is being conducted at the University of Idaho.

According to.Thomas (1960), Lime Point in the Lewiston-Clark area, might be ex~
pected to supply some part of the carbonate rock that will be used by the expanding ce-
ment industry in the Pacific Northwest (Fig. 5). It is pointed out that the delivered
price of lime-bearing rock reflects: (1) production costs (including quarrying, crushing
and loading, and capital depreciation) and (2) transportation cost to the consumer. Be-
cause unit costs vary with the magnitude of an operation, the large operation which
could be operated for rock recovery at Lime Point should reduce cost of the stone for
consumption. Thomas (p. 16) estimated that open-pit production at Lime Point would
cost about 70 cents per ton at 1959~-60 prices for limerock.

If barge transportation on the Columbia River System becomes available for ship-
ping the carbonate rock and lime products from the Lewiston~Clarkston area, raw
materials from Lime Point could compete successfully with any other similar raw mater-
ials all the way west to Astoria at the mouth of the Columbia. The area of influence in
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which these carbonate commodities could be delivered more cheaply than from any
other source, falls just south of a line drawn from Lime Point north to Moscow,
Idaho; thence northwestward to Odessa, Washington-and south to Yakima; then
west to Raymond on the west coast. The southern boundary of this area would lie
just north of a line drawn southwestward from Lime Point to Pendleton and Prineville,
Oregon; thence westward to Eugene and to the west coast just north of Coos Bay.

The Thomas report (1960) asserted that the carbonate deposits south of Lewiston
would "unquestionably" provide for the cement needs of the above delineated area. It
stated that the Oregon Portland Cement Company had indicated they could use an initial
supply of 450,000 short tons of rock annually, if such rock were made available from
Lime Point. The Thomas report also contained a letter released by Ideal Cement Company
to the Inland Emplre Waterways ‘Association (1960) The letter 1nd1cated plans to build a
cement plant in the Lewiston~-Clarkston region were being considered. This plant would
be competitive in northern Idaho, northeastern Oregon and eastern Washington. Alter-
natively, it was suggested that a cement plant might be built at Portland, Oregon. If the
latter plant were constructed, it would be competitive in western Oregon and southwestern
Washington. Savings on lime-rock shipments based upon barge transportation were esti-
mated at about $1.25 per ton of rock. Ideal's proposed cement plant in the Lewiston-
Clarkston area was plannéd to produce 1.5 million barrels of ¢ement per year. In con-
nection with this proposal, 'addi,tion,al plans (1960) called for an eventual increase in
plant output that would require about 1 million tons of limestone per year by 1970.
Shipment of about 50 percent of the cement product would probably be to Ideal's Vancouver
terminal., *

Considerable lime and limestone from the Lime Point area, if available, would
probably be used in the area of influence, outlined above, for purposes other than making
cement. Savings would be about $1. 64 per ton of raw materlal or about 43 cents per
ton for 11me for agr1cu1tural use (Thomas report)

Finally, attention is called again, to volcanic ash deposits as potential material
for cement manufacture. Pumicite deposits (Latah members) in the Lime Point area are
interbedded with basalt flows at several sites (Fig. 3) and also ocgur. as valley fill in
several tributaries to the Snake River. There is probably no reason why some of these
pumicite deposits could not be used for productlon of pozzolanic cement, or used in the
lightweight building block 1ndustry Unfortunately the volume of pumicite in the area has
not been estimated. "In fact, the deposits have not been carefully mapped. [t is possi-
ble that the lack of volume, or potential guarrying problems might prohibit the extensive
use of this volcanic ash product. Further exploration and consideration of these deposits
for possible commercial use-is recommended. Partial analyses of samples from the known
deposits of volcanic ash are included in Table 4.

*1t should be noted that Ideal Cement’ Company hplds leases m the ‘Lime Hill carbonate
rock area ]U.St West of Lime Point.
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