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Inactive and Abandoned Mine Lands—
Deer Trail Mine, Cedar Canyon Mining District, 
Stevens County, Washington
Fritz E. Wolff, Donald T. McKay, Jr., and David K. Norman
Washington Division of Geology and Earth Resources
PO Box 47007; Olympia, WA 98504-7007

INTRODUCTION

The Wash ing ton State De part ment of Nat u ral Re sources
(DNR), Di vi sion of Ge ol ogy and Earth Re sources (DGER), is
build ing a da ta base and geo graphic in for ma tion sys tem (GIS)
cov er age of ma jor mines in the state. Site char ac ter iza tion
was ini ti ated in 1999 (Nor man, 2000). Work is funded through
 interagency grants from the U.S. For est Ser vice (USFS), Re gion 
6. Other agen cies shar ing in the pro ject are the U.S. Bu reau of
Land Man age ment (BLM), the U.S. En vi ron men tal Pro tec tion
Agency (EPA), and the Wash ing ton De part ment of Ecol ogy
(DOE).

More than 3800 min eral prop er ties have been lo cated in the
state dur ing the last 100 years (Huntting, 1956). Many are un de -
vel oped pros pects of lit tle eco nomic im por tance. There fore, in
con sid er ing the pop u la tion to in clude in the In ac tive and
 Abandoned Mine Lands (IAML) in ven tory, we have iden ti fied
 approximately 60 sites that meet one of the fol low ing cri te ria:
(a) more than 2000 feet of un der ground de vel op ment, (b) more
than 10,000 tons of pro duc tion, (c) lo ca tion of a known mill site
or smelter. This sub set of sites in cludes only metal mines no lon -
ger in op er a tion.

We have cho sen to use the term in ac tive in the pro ject’s ti tle
in ad di tion to the term aban doned be cause it more pre cisely de -
scribes the land-use sit u a tion re gard ing min ing and avoids any
po lit i cal or le gal im pli ca tions of sur ren -
der ing an in ter est to a prop erty that may
re-open with changes in eco nom ics,
tech nol ogy, or com mod ity im por tance.

The IAML da ta base fo cuses on
phys i cal char ac ter is tics and haz ards
(open ings, struc tures, ma te ri als, and
waste) and wa ter-re lated is sues (acid
mine drain age and/or met als trans port).
Ac cu rate lo ca tion, cur rent own er ship,
and land sta tus in for ma tion are also in -
cluded. Ac qui si tion of this in for ma tion
is a crit i cal first step in any sys tem atic
ap proach to de ter mine if re me dial or
rec la ma tion  activities are war ranted at a
par tic u lar mine.  Reports such as this one 
pro vide doc u men ta tion on mines or
groups of mines within spe cific min ing
dis tricts or coun ties. The IAML da ta -
base may be viewed by con tact ing Fritz
Wolff (360-902-1468). IAML re ports
are posted on line at http://www.dnr.
wa.gov/geology/pubs/.

SUMMARY

The Deer Trail mine is lo cated 6 miles east of Fruitland, Wash.,
in Stevens County. The orig i nal prop erty con sisted of 19
unpatented claims, one pat ented claim, and some deeded land
oc cu py ing most of secs. 1 and 12, T29N R37E (Fig. 1). At pres -
ent, the pat ented claim has re verted to the Bu reau of Land
 Management (BLM). Two unpatented claims and 80 acres of
deeded land are held pri vately by
possessory ti tle (BLM, writ ten
commun., 2005). DGER per son nel
per formed field work at the site in
Sep tem ber 2001 and May 2002. A
par tial over view of the prop erty is
shown in Fig ure 2. The prop erty
has pro duced some of the state’s
most con cen trated sil ver min er al -
iza tion. The to tal dol lar value of all
pro duc tion to date, at his toric metal
prices, is ap prox i mately $5 mil lion.

 A se ries of small mines owned
by in di vid ual op er a tors char ac ter -
ized the site from its dis cov ery in
1894 through 1923. The Cameron,
Deer Trail, El e phant, Hoo doo,
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Fig ure 1. Map show ing the lo ca tion of the Deer Trail mine in Stevens County (top) and a more
de tailed map of the mine site (bot tom). Sec tion lines (red) are 1 mile apart.
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 Legal Ten der, Madre, Mid way, Super, Up per Ce -
dar, Up per Prov i dence, Ve nus, and Vic tor mines
are lo cated within a 280-acre area on the up per
reaches of the Ce dar Can yon/South Fork Al der
Creek wa ter shed (Fig. 3). Sev eral at tempts were
made to con sol i date the hold ings un der one
owner. Ve nus Sil ver Mines, Inc., brought some
or all of the dis pa rate hold ings un der their um -
brella be tween 1923 and 1930 (DGER mine file). 
McLennon C. Slate, do ing busi ness as Slate Con -
struc tion Co., pur chased the prop erty in 1937
from a trust ee ship and op er ated the mine un til
1941 when it was closed by the man date of gov -
ern ment or der L-208 af fect ing gold and sil ver
pro duc ers. Slate re mained the prin ci pal holder of 
the claims by possessory ti tle un til 1992, al -
though the re cord in di cates that some claims
were sold or put in trust from 1957 through 1968. 
With the rapid in crease in sil ver prices in 1980,
Madre Min ing Ltd., a Ca na dian cor po ra tion,
leased the min eral rights from Slate to ini ti ate the 
first full-scale min ing op er a tion since 1941.
Madre drove a 9 by 12 foot haul age tun nel un der
the his toric Prov i dence and Hoo doo ore bodies,
con structed a mod ern flo ta tion mill, mined ap -
prox i mately 7000 tons, and pro cessed some pre-
ex ist ing waste rock dumps that con tained ap -
prox i mately 15 ounces sil ver per ton. Madre ceased op er a tions
in 1984 due to low sil ver prices and de faulted on the lease agree -
ment.

Min ing has taken place in at least two and pos si bly three
narrow quartz fis sure veins con tain ing ma jor sil ver min er al iza -
tion. The ear li est min ing was con fined to the supergene-
 enriched El e phant vein, which crop ped out near the crest of Ce -
dar Can yon’s west ridge. It con tained na tive sil ver and sil ver
sul fides, ox ides, and chlo rides, with lesser amounts of cop per
ox ides and mi nor amounts of re sid ual lead and zinc min er als.
Min ing af ter 1930 fo cused on what ap pears to be a dif fer ent vein 
or net work of veins con tain ing greater lead and zinc con cen tra -
tions, in ad di tion to a ma jor as sem blage of pri mary sil ver-sul -
fide and sil ver-an ti mony-sul fide min er als. The Edna Do lo mite
host rock is faulted par al lel to and at right an gles to bed ding
planes, off set ting the fis sure veins into dis crete fault blocks.

All the open ings found by DGER per son nel in 2001 and
2003 were caved. No haz ard ous ma te ri als or con tain ers were
found at the site. The mill erected by Madre was sal vaged dur ing 
a fore clo sure ac tion to sat isfy liens in 1988. DGER sam pled
South Fork Al der Creek ¼-mile above and be low the mine-af -
fected area (see Ta ble 6). Both sam ples ex ceeded the hard ness-
based stan dard for chronic ef fects of lead in sur face wa ters set
out in WAC 173-201A (Ap pen dix B). The lead anal y ses do meet 
the stan dards for do mes tic con sump tion set out for ground wa ter 
in WAC 246-290 (see Ta ble 6). Anal y sis of these two sam ples
for ar senic, cad mium, cop per, zinc, sil ver, and mer cury met the
re quire ments for wa ter qual ity within the lim its of the quan ti ta -
tive method used. A sam ple taken from the one adit found to be
dis charg ing wa ter met both WAC stan dards for the met als an a -
lyzed above. No acid mine drain age was en coun tered. The pH of 
South Al der Creek above and be low the mine-af fected area
mea sured neu tral to slightly ba sic. Al though both trib u tar ies of
South Fork Al der Creek have been di verted around the tail ings
im pound ments, ero sion over the years has washed metal-laden
sed i ments down stream. Stream sed i ment sam ples col lected by
De part ment of Ecol ogy (DOE) in 2001 down stream from the

tail ings/mine area ex ceeded Na tional Con sen sus-Based Guide -
lines for cad mium, cop per, alu mi num, sil ver, zinc, ar senic, and
lead (Raforth and oth ers, 2002).

Two mills were even tu ally built to con cen trate Deer Trail
ores. The circa-1923 Ve nus Sil ver mill uti lized flo ta tion and cy -
a nide tech nol ogy. It op er ated dur ing Slate’s min ing op er a tions
from 1937 to 1941 and again in 1955 to con cen trate cop per ore
from the nearby Turk mine. Madre dis man tled this struc ture and
erected a mod ern 150-tpd mill on the same site in 1981. Tail ings
from the first mill dis charged onto the floor of Ce dar Can yon.
Madre ex ca vated ma te rial from the early tail ings with a dragline 
to con struct berms around two im pound ments on the same land
as used pre vi ously.

Phys i cal haz ards in clude col laps ing sheet metal and con -
crete block build ings con structed by Madre, and all the for mer
tun nel por tals, some of which are partly ac ces si ble.

OWNERSHIP

M. Inman of Hunt ers, Wash., owns E½SE¼SW¼ and
W½SW¼SE¼ sec. 1, T29N R37E, in fee sim ple, which in cludes 
the for mer mill sites, tail ings ponds, Madre tun nel site, and most 
of the Prov i dence mine area (Stevens Co. As ses sor, writ ten
commun., 2006). Mr. Inman also holds possessory ti tle to two
unpatented lode claims, El e phant 1 and 2, which in clude por -
tions of the Le gal Ten der, Deer Trail, and Hoo doo mine adits
and waste dumps in sec. 12 (BLM, land re cords da ta base, 2006). 
The El e phant pat ented claim shown in Fig ure 1 has re verted to
BLM own er ship, as has most of the prop erty sur round ing the
mine area.

HISTORY

Four dis tinct pe ri ods of ac tive ex plo ra tion or mine pro duc tion
can be doc u mented: 1894 through 1920, 1923 through 1941,
1945 through 1956, and 1980 through 1984.
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Fig ure 2. Par tial over view of the mine site. The demolished mill with foot ings is in the
cen ter fore ground. Le gal Ten der, Prov i dence, El e phant, and Deer Trail open ings are out 
of sight on the ridge line. View to the west.
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Two lo cal farm ers Mr. Van Horn and Mr. Detillion dis cov -
ered the orig i nal out crop on the west ridge of Ce dar Can yon
while deer hunt ing in the win ter of 1894. The fol low ing spring,
an ex plor atory tun nel driven be neath the out crop en coun tered a
fis sure called the El e phant vein, which con tained na tive sil ver
nod ules the size of buck shot in ad di tion to sil ver chlo ride and
var i ous sil ver sul fide min er als. Slate (1972) re ported see ing a
smelter re turn from a ship ment of this ma te rial that as sayed
5985 ounces per ton sil ver. Nine teen claims were soon staked
ad ja cent to and be low the orig i nal strike. The early min ing and
sort ing was done by hand, re sult ing in small ship ments of
sacked high grade ore hauled by horse team to the Spo kane Falls 
and North ern Rail road at Spring dale, 45 miles away, and fi nally
to the Trail, B.C., smelter. The prin ci pal named mines in this
early pe riod are the Deer Trail, Prov i dence, and Le gal Ten der,
in so far as they reg is tered as cor po ra tions with the Sec re tary of
State (Ap pen dix C). The Vic tor, Cameron, and Hoo doo were
also prom i nent op er a tions, but no com pa nies or cor po ra tions
bear ing those ti tles have been found in state ar chives. Ap prox i -
mately 17 dif fer ent waste rock dumps are lo cated to the north,
south, and east of the orig i nal dis cov ery (DGER mine file). Gen -
eral prac tice in this early pe riod was to only ship ore run ning
greater than 80 ounces sil ver per ton, due to the high cost of
hand min ing, sack ing, and haul ing. Lower grade ore was left in
the stopes for ground sup port (Thurmond, 1929). Smelter re -
turns prior to 1910 av er aged 300 ounces sil ver per ton and 8 per -
cent lead (Moen, 1976). Weaver (1920) re ported the ma jor ity of
this early min ing de vel op ment was caved and in ac ces si ble at the 
time of his ex am i na tion in 1917.

The years 1920 through 1941 saw two pe ri ods of ac tive min -
ing and a con sol i da tion of the prop erty. Jenkins (1924) re ported
that Ve nus Sil ver Mines Co., Inc., com bined and took con trol of
the dis pa rate claims in 1923. The prop erty was known there af ter 
as the Deer Trail mine. Ve nus Sil ver con structed a mill at the
3550-foot el e va tion in sec. 1 near the floor of Ce dar Can yon,
and a 1680-foot grav ity tram line with headworks in the ap prox i -
mate cen ter of sec. 12. Ve nus Sil ver was delisted from the Sec re -
tary of State in 1929 for non pay ment of fees. The re cord is con -
fused re gard ing own er ship of the Deer Trail im me di ately fol -
low ing 1929. A re port writ ten by con sult ing en gi neer F. Leroi
Thur mond (1929) in di cates that the Min ing Cor po ra tion of
Amer ica, Inc. (MCA) pur chased all the Ve nus Sil ver hold ings,
prob a bly around 1928, and placed the mine on the real es tate
mar ket. Own er ship of the prop erty in the fol low ing 7 years is
un clear. In 1937, A. W. Ty ler and George Vervaeke of Bossburg, 
Wash., act ing as trust ees, held possessory ti tle to the prop erty
and leased it to the Met als De vel op ment Co. of Spo kane (DGER 
mine file). Mr. Vervaeke cancelled the lease and lit i ga tion fol -
lowed. The trust ee ship dis solved af ter a cred i tor to Met als De -
vel op ment, McLennon C. Slate (do ing busi ness as Slate Con -
struc tion Co. of Al bany, Ore.), bought the owner’s in ter ests and
re cov ered his in vest ment through mine pro duc tion (Slate,
1972). Slate op er ated the mine and the Ve nus Sil ver mill un til
1941, at which time fed eral gov ern ment or der L-208 shut down
all in dus tries viewed as non es sen tial to the World War II war
effort. Gold and sil ver min ing were, with a few ex cep tions, af -
fected by this  order.

In the years im me di ately fol low ing 1945, Slate ap pears to
have main tained possessory ti tle through as sess ment work on

IAML—DEER TRAIL MINE, STEVENS COUNTY, WASH ING TON 3

Fig ure 3. Plan view of prin ci pal mines in the Deer Trail group, show ing con nect ing haul age way from the Madre tun nel to Hoo doo work ings (af ter
Fluet, 1986).



most of the prop erty. Some claims may have been sold, leased,
or placed in trust agree ments. Al pine Ura nium Cor po ra tion of
Salt Lake City leased the Deer Trail mill to pro cess cop per-bear -
ing waste rock from the Togo mine lo cated 2 miles to the north
(Wallace Miner, Sept. 9, 1954). The ar ti cle stated that Al pine
“. . . ac quired a 25% in ter est in the two prop er ties un der an as -
sign ment from Tri umph Ura nium and Oil Co., Inc. which is pur -
chas ing ti tle to the Deer Trail and Turk mines from Three Peaks
Cor po ra tion.” Al pine shipped cop per con cen trates from the
Deer Trail mill to the Ta coma smelter in 1955. A year later,
Intermountain Petro-Min ing Ltd. of Cal gary, Al berta, is re -
ported to have pur chased the “Turk and Deer Trail mines”
(Wallace Miner, July 5, 1956). Slate (1972) re ported that the
mill had been “leased in the past to a Ca na dian firm to mill cop -
per [but] the mill it self was used up and wrecked, so that now we 
have pur chased an other mill of about 300 tons ca pac ity that is
stored in our shops near Tan gent, Or e gon . . . pre par ing for an
early start [in] spring 1973.”

Slate ob tained a quitclaim deed from Lead Trust Mines, Inc., 
in Oc to ber 1968 for spe cific lands in secs. 1 and 12, and from
Three Peaks Cor po ra tion in 1969 for land in sec. 1. An Or der of
De fault for Quiet Ti tle to all claims was en tered in fa vor of Slate
in Stevens County Su pe rior Court in May 1970, and a sim i lar
de cree was en tered in 1978 for the same pur pose in Slate vs.
Intermountain Petro-Min ing Ltd. (Mack M. Slate, writ ten
commun., 2006).

Madre Min ing Ltd. of Cal gary, Al berta, leased the min eral
rights from Slate in No vem ber 1980 and launched a full-scale
min ing, mill ing, and ex plo ra tion op er a tion un til sil ver prices
fell in 1984. In the fall of 1981, Madre con structed an of fice/dry
house, shop, and 150-tpd flo ta tion mill and drove a 9 by 12 foot  
west erly be neath the for mer Prov i dence orebody and then south
2000 feet to stopes in the Hoo doo mine (Wallace Miner, March
18, 1982). This mill was ad ja cent to the tun nel por tal on the
same site as the Ve nus Sil ver mill, which was de mol ished. The
Madre mill came on line in Feb ru ary 1982 and pro cessed some
waste rock av er ag ing 15 ounces per ton sil ver left by for mer op -
er a tions. Es ti mates placed the com bined waste rock dumps at
51,000 tons (DGER mine file), but it is un clear how much of this 
ma te rial was ac tu ally milled. Fig ure 3 shows the re la tion ship be -
tween the Madre tun nel, mill, and Hoo doo and Prov i dence
mines. Four-hun dred feet from the por tal, the Madre tun nel in -
ter sected a sil ver-bear ing fis sure vein bear ing S40°W. Out put
from this struc ture be gan in Oc to ber 1983 at the rate of 150 tons
per day, grad ing 20 ounces sil ver per ton (West ern Min ing Let -
ter, Oc to ber 1983). Madre en coun tered a com plex struc tural
con di tion due to fault ing that ne ces si tated an on-go ing di a mond
drill ing pro gram un der ground to sup port de vel op ment work and 
keep ore re serves ahead of the min ing plan.

When Madre leased the mine in 1980, the av er age price of
sil ver was $21 per ounce with a high of $40. The
av er age price in 1981 was $10.52. By 1984, the
price of sil ver hit a low of $6 per ounce and
Madre sus pended op er a tions. Their cor po rate
reg is tra tion with the Sec re tary of State’s of fice
was re voked in Sep tem ber 1985 for non pay ment
of fees. An ar ti cle in the Spo kane Jour nal of
Busi ness (Aug. 4, 1988) re ported that Madre’s
au di tors had or dered the sale of as sets in a liq ui -
da tion sale, lo cal sup pli ers had placed liens on
the com pany’s bank ac count in Colville, and
Madre “. . . had changed its name to Cortez In ter -
na tional, Ltd. and ac quired Ram In dus tries, Inc.,
an oil and gas com pany based in Dal las”. Lit i ga -

tion fol lowed in Oc to ber 1988 with a De fault Judg ment en tered
against Cortez In ter na tional, Ltd., in fa vor of McLennon C.
Slate, Inc., a fam ily-owned cor po ra tion reg is tered in Or e gon in
1982 (DGER mine file).

Moen (1976) es ti mated the gross in come from all Deer Trail
op er a tions be tween 1894 and 1947 to be $3 mil lion at pre vail ing 
sil ver prices rang ing from $0.21 to $1.12 per ounce. Most of the
pro duc tion oc curred prior to 1920. Madre re cov ered about $1
mil lion from mill ing an un known ton nage of waste rock dumps
and re ported mak ing 30-ton con cen trate ship ments from newly
mined ore ev ery 4 days in No vem ber 1983. These ship ments av -
er aged 185 ounces per ton sil ver and 27 per cent lead and 25 per -
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Fig ure 4. Gen eral ge ol ogy of the Deer Trail mine area (af ter Fluet,
1987).

Fig ure 5. Geo log i cal cross sec tion through the Deer Trail mine area (af ter Fluet,
1987).



cent zinc (DGER mine file). Fluet (1987) stated
that the to tal value pro duced by Madre, in clud ing 
newly mined ore, was “al most two mil lion dol -
lars worth of Zn, Pb, and Ag con cen trate . . . .”

GEOLOGIC SETTING

The host li thol ogy of the Deer Trail min er al iza -
tion is the Pro tero zoic Edna Do lo mite. This unit
is a mem ber of the Belt se ries meta sedi ments that
in clude interbedded slate, argillite, lime stone,
do lo mite, and quartz ite. The Edna Do lo mite
within the mine is per va sive and gen er ally a dark
grey to black silty dolostone con tain ing string ers
of green-brown quartz ite up to 12 feet thick. The
en tire Ce dar Can yon min ing dis trict is un der lain
and sur rounded by the Loon Lake batholith of
Cre ta ceous age, which all in ves ti ga tors have
con cluded is the source ma te rial for the ore de -
pos its. The meta sedi ments have been over turned
and folded but have a con sis tent strike of N40°E
(Figs. 4 and 5). Scat tered gra nitic plugs, dikes,
and sills have lo cally meta mor phosed the Edna
Do lo mite. These in tru sions are of ten sur rounded
by an au re ole of hornfels or mar ble. Do lo mite ad -
ja cent to the veins has been hy dro ther mally al -
tered to a calc-sil i cate-rich ma te rial vary ing in
width from 3 to 9 feet (Fluet, 1987).

Fluet’s in ter pre ta tion of the mine’s ge ol ogy is 
prob a bly the most com pre hen sive work avail -
able, since it was done when Madre’s open ings
were in tact and ac cess to di a mond-drill data was
avail able. This work iden ti fied three quartz-sul -
fide fis sure veins ly ing par al lel to the bed ding
and to each other:

z  The El e phant vein, mined prior to 1920, was
com par a tively flat with a dip of 15–30°SE. It
var ied in width from 1 foot to 7 feet, car ry ing
pods or string ers en riched by near-sur face ox -
i da tion and sub se quent pre cip i ta tion dur ing
wa ter ta ble fluc tu a tions. It con tained na tive
sil ver, ar gen tite var. acanthite, chlor argy rite,
pyrargyrite, par tially ox i dized cop per sul -
fides, cerrusite, and re sid ual, par tially ox i -
dized ga lena and sphalerite. Moen (1976) cal cu lated the av -
er age sil ver con tent of the  Elephant vein–type ore from the
Le gal Ten der and Prov i dence mines as 216 and 143 ounces
sil ver per ton, re spec tively.

z The Madre vein dipped 60°SE and var ied in width from 6
inches to 6 feet, with an ap prox i mate over all av er age of 2
feet. It was mined along a to tal strike length of about 225 feet 
and down dip a dis tance of 150 feet be tween the north ern -
most Hoo doo stopes and the Madre tun nel (Fig. 6). Fluet re -
ported, “Its av er age sil ver grade is 10 - 20 ounces per ton,
and may reach 200/300 ounces per ton in rich pods and
shoots.” In the Madre vein, supergene-en riched sil ver, lead,
and zinc min er al iza tion are no tice ably ab sent, hav ing been
re placed by pri mary sphalerite and ga lena. Sphalerite was
the most prom i nent sul fide in the Madre vein’s dis con tin u -
ous ore shoots, con sti tut ing up to 60 percent of the vein ma -
te rial. Ga lena, at up to 30 per cent of the vein fill in these ar -
eas, was the sec ond most com mon sul fide. The sil ver min er -
als freibergite, polybasite, acanthite, and stephanite made up

most of the re main ing 10 per cent. Fluet (1987) iden ti fied
these min er als by elec tron microprobe. Flecks of na tive sil -
ver, cop per, and gold were ob served.

z The Sis ter vein was dis cov ered by Madre in the last stages of
mine ex plo ra tion. It may be an al to gether sep a rate fis sure, or
it may be a seg ment of the Madre vein dis placed up ward by a
near-ver ti cal nor mal fault (Fig. 7). It was in ter sected by two
di a mond drill holes, where “grades of 36.7 ounces/ton and
4.2 ounces/ton over one foot were re corded by Madre Min -
ing re cords” (Fluet, 1987).

Ex am i na tion of the early ex ca va tions on the west side of Ce -
dar Can yon in di cates that mine de vel op ment com monly stopped 
abruptly at faults in a trans verse di rec tion per pen dic u lar to
strike or ver ti cally along strike. This sug gests that the fault ing is
post-ore and raises the ques tion of whether the his toric op er a -
tions mined dis crete fault blocks car ry ing the same vein, a net -
work of veins, or some com bi na tion thereof.

Two ma jor faults are pres ent within the mined area. The first
is a steeply dip ping nor mal fault strik ing roughly par al lel to the

IAML—DEER TRAIL MINE, STEVENS COUNTY, WASH ING TON 5

Fig ure 6. Fault dis place ment of the Madre-Hoo doo vein (af ter Fluet, 1987).

Fig ure 7. Cross sec tion along line B–B¢ in Fig ure 3 show ing ma jor faults and veins (af -
ter Fluet,1986).



bed ding at N40°E iden ti fied by Fluet as the Hoo doo-Madre
fault. It dis placed the Madre vein 60 feet ver ti cally (Fig. 6). This 
fault is off set at right an gles in at least two places by ver ti cal
strike-slip faults with right lat eral dis place ment, one of which
was rec og nized early on and named the Deer Trail fault (Figs. 3
and 6). Fluet mapped it as a shear zone ap prox i mately 130 feet
wide ex tend ing across Ce dar Can yon to the east and into the
Togo For ma tion. The dis place ment along strike was not de ter -
mined, but it may be con sid er able as the Queen Seal mine 1 mile
west of the Deer Trail con tained iden ti cal min er al iza tion and
high-grade sil ver val ues up to 240 ounces sil ver per ton (Moen,
1976). 

An ec dotal ev i dence points to the ex is tence of a sil ver-bear -
ing fis sure vein on the east slope of Ce dar Can yon op po site the
de vel oped west slope. Slate (1972) stated, “Three rich pieces of
ore have been found near the bot tom of the slope on the east
side. One of these was found di rectly across the gulch from the
Hoo doo tun nel por tal and about 50 feet up slope. This [piece]
as sayed 1100 ounces of sil ver per ton. It had the ap pear ance of
El e phant [vein] type ore and we do not think it would have
rolled up hill, so we de duct that the main stem of the El e phant
vein is some where in the east slope of the can yon.” Thurmond
(1929) re ported, “On the east side of the can yon in which our
plant is lo cated, there is known to be a lead and sil ver vein run -
ning par al lel with the Deer Trail vein. Our com pany has done no
ex plor atory work what ever on this vein up to the pres ent time.”

OPENINGS

All the open ings found by DGER per son nel in
2003 were caved at the por tal, in clud ing the
Madre tun nel lo cated just above the mill site. Top 
lag ging on the drift sets pen e trat ing the sur face
al lu vium have fallen through, leav ing a haz ard -
ous con di tion (Fig. 8). Fig ure 9 is typ i cal of the
con di tion of pre-1980 adits. BLM in stalled steel
cul verts with bat gates in some of these open ings
in 2005 (M. Swee ney, BLM, oral commun.,
2006).

MATERIALS AND STRUCTURES

No haz ard ous ma te ri als or con tain ers were found 
at the site. The mill erected by Madre was dis -
man tled dur ing the 1988 fore clo sure ac tion (Fig.
10). The re in forced con crete crusher build ing is
still in tact, but the jaw and cone crush ers have
been re moved. The dry house/of fice has been
van dal ized, re sult ing in struc tural col lapse. It is
un safe (Fig. 11). There are two large-di am e ter
re cy cled tanks on the prop erty, one of which is a
15,000-gal lon rail car that sup plied wa ter to the
mill (Fig. 12).

WATER

At some un doc u mented time in the past, both trib u tar ies of
South Fork Al der Creek flow ing through Ce dar Can yon were
di verted into a chan nel by pass ing the tail ings im pound ments.
Since the ces sa tion of Madre’s ac tiv i ties in 1984, bea vers have
con structed a dam at a point where the di ver sion chan nel re-

 enters the can yon floor (Fig. 13). Melt wa ter and rain col lects
tem po rarily on the sur face of the tail ings be fore evap o rat ing or
in fil trat ing (Fig. 14). DGER sam pled South Fork Al der Creek
¼-mile above and be low the mine-af fected area. Both sam ples
ex ceeded the hard ness-based stan dard for chronic ef fects of
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Fig ure 9. Deer Trail #2 adit show ing typ i cal con di tion of pre-1920 open ings.

Fig ure 8. Ex posed drift sets of the Madre tun nel. View to the east
away from the adit.



lead in sur face wa ters set out in WAC 173-201A
(Ap pen dix B). The lead anal y ses do meet the
stan dards for do mes tic con sump tion set out for
ground wa ter in WAC 246-290 (see Ta ble 6).
Anal y sis of these sam ples for ar senic, cad mium,
cop per, zinc, sil ver, and mer cury met the re quire -
ments for wa ter qual ity within the lim its of the
quan ti ta tive method used. A sam ple taken from
the one adit found to be dis charg ing wa ter met
both WAC stan dards for the met als an a lyzed
above. No ev i dence of acid mine drain age was
found. Stream sed i ment sam ples were col lected
by DOE in 2001 at points down stream and up -
stream from the tail ings/mine area. The down -
stream sam ple taken be low the bea ver dam
shown in Fig ure 13 was from a bright or ange
seep that an a lyzed 3.1 per cent iron. Anal y ses in
this sam ple ex ceeded Na tional Con sen sus-Based 
Guide lines for cad mium, cop per, alu mi num, sil -
ver, zinc, ar senic and lead (Raforth and oth ers,
2002).

DGER per son nel took a ben thic macro -
invertebrate sam ple in the stream im me di ately
be low the bea ver dam. Two taxa were found: a
crane fly and a seg mented worm in dic a tive of
“lesser wa ter qual ity” (M. Hayes, DNR, writ ten
commun., 2003).

MILLING OPERATIONS

Two mills were even tu ally built to con cen trate
Deer Trail ore. The first, con structed by Ve nus
Sil ver in the 1920s, is de scribed in Thurmond’s
1929 re port. “The mill build ings, power house
and ore bins . . . have been built. The mill [is] de -
signed to use [both] the flo ta tion and cy a nide
pro cesses be cause of the ox i dized con di tion of
the ores in the up per lev els and on the dumps.”
His toric pho tos in the re port in di cate that tail ings 
from this mill dis charged di rectly to the floor of
Ce dar Can yon. The mill was lo cated on the same
site as Madre’s mill (Figs. 1 and 2). It op er ated
dur ing Slate’s min ing op er a tions from 1939 to
1941 and again in 1955 to con cen trate cop per ore 
from the nearby Turk mine. Madre tore down the
old mill build ing, re claimed some equip ment and 
erected a mod ern flo ta tion plant of 150-tpd ca -
pac ity (Fig. 15). This mill pro cessed some pre-
1920 waste rock dumps and newly mined ore un -
til 1984. Madre milled an un known por tion of
the es ti mated 51,000 tons of his toric waste rock
dumps dur ing start-up op er a tions—70,000
ounces of sil ver were re cov ered (West ern Min ing 
Let ter, Oct. 24, 1983). Con cen trates av er ag ing
185 ounces sil ver per ton, 27 per cent zinc, and
21 per cent lead (Fig. 16) were shipped to the
Cominco, Ltd., smelter in Trail, B.C. The Madre
mill was dis man tled dur ing a fore clo sure sale to
sat isfy liens against the com pany in 1988. 
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Fig ure 10. Re mains of Madre mill site af ter 1988 sal vage op er a tion.

Fig ure 11. Madre’s circa-1981 dry house/of fice build ing. View to the north.

Fig ure 12. 15,000 gal lon wa ter stor age tank. Rock tip ple at far right. View to the east.



WASTE ROCK DUMPS AND
TAILINGS

Meta sedi ment waste rock, pre dom i nantly do lo -
mite gen er ated by Madre’s de vel op ment work, is
lo cated in an 80-foot-high em bank ment ad ja cent
to and north of the Madre tun nel (Fig. 17). Its
vol ume is in ex cess of 40,000 cu bic yards. The
tail ings im pound ments are shown in Fig ure 18.
The com bined vol ume is es ti mated to be in the
range of 20,000 to 30,000 cu bic yards, de pend -
ing on pre-mill ing to pog ra phy. A soil sam ple
taken 6 inches be neath the sur face of the up per
im pound ment was an a lyzed for ar senic, cad -
mium, cop per, lead, and zinc and com pared to the 
Model Toxics Con trol Act (MTCA) lev els for
pri or ity con tam i nants of con cern. The zinc anal -
y sis ex ceeded the stan dard for un re stricted land
use, but did not ex ceed the stan dard for in dus trial 
or com mer cial use (see Ta bles 3 and 4). The im -
pound ment berms con tain rock ag gre gate in ad -
di tion to tail ing sand and ap pear sta ble (Figs. 13
and 14). 

GENERAL INFORMATION

Names: Cameron, Deer Trail, Elephant,
Hoodoo,  Legal Tender, Madre, Midway, Super, 
Upper Cedar, Upper Providence, Venus, and Victor

MAS/MILS sequence number: 0530650341

Access: 4-wheel drive

Status of mining activity: none

Claim status: two unpatented claims—
Elephant #1 and #2

Current ownership: M. Inman, A. Ross by possessory title

Surrounding land status: mixed BLM and private
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Mine
property County Location

Decimal
latitude

Decimal
longitude

1:24,000
quad.

1:100,000
quad.

Deer Trail Stevens secs. 1 and 12,
T29N R37E

48.03551 118.09759 Adams Mt. Nespelem

Ta ble 1. Lo ca tion and map in for ma tion.

Description Condition
Fenced
(yes/no)

Length
along bearing

(feet)
Width
(feet)

Height/
depth
(feet)

True
bearing

Elev.
(feet)

Decimal
latitude

Decimal
longitude

Madre mill and office office/dry house collapsing
steel building, mill

dismantled

no – – – – – – – – – N/A 3600 48.03566 118.09547

Madre tunnel adit caved/collapsing alluvium,
exposed drift timbers

no 900 9 12 N55°W 3620 48.03552 118.0971 

adit (Lower Providence) caved no 500 5 7 N85°W 3960 48.03637 118.09924

adit (Victor) caved no – – – 5 7 N70°W 3980 48.03542 118.1006 

adit (Elephant) caved no 400 5 7 N70°W 4100 48.03393 118.10372

adit (Legal Tender #1) caved no 300 5 7 N65°W 4100 48.03368 118.10376

adit (Deer Trail)* caved no 300 5 7 N65°W 4100 48.03321 118.10442

adit (Legal Tender #2)* caved no – – – 5 7 N65°W 4100 48.03349 118.10431

adit (Upper Cedar) caved no – – – 5 7 N65°W 4025 48.03246 118.10422

adit (Cameron)* caved no 100 5 7 N80°W 3940 48.03136 118.10381

adit (Midway)* caved no 250 5 7 N60°W 3760 48.03271 118.10079

adit (Hoodoo) caved no 500 5 7 S45°W 3840 48.0317 118.10153

adit (Super) caved no 250 5 7 N70°W 3825 48.0323 118.10127

Ta ble 2. Mine fea tures. – – –, no data; *, name ap prox i mate from DGER map files.

Fig ure 13. Down stream view of South Fork Al der Creek from crest of lower tail ings im -
pound ment. Di ver sion chan nel en ters lower pond above bea ver dam. Note rock ag gre -
gate on sur face of berm, lower right cor ner. View to the north.

South Fork Alder
Creek diversion
channel re-entry

wa ter
sam ple

site

bea ver
dam



Location and map information:
Table 1

Directions: From Fruitland on SR25,
take paved “Valley Road” east to the
settlement of Turk, a distance of
approximately 5 miles. From Turk,
follow a dirt road about 3 miles east
and then south along South Fork Alder 
Creek to the Deer Trail mine. The
mine lies on the west side of Cedar
Canyon at elevation 3600 to 4000 feet. 

MINE OPERATIONS DATA

Type of mine: underground

Commodities mined: silver, minor
values in copper, lead, and zinc

Geologic setting: quartz fissure veins
in metasediments 

Ore minerals: sphalerite, ZnS;
galena, PbS; freibergite,
(Ag,Cu)12(Sb,As)4S13; polybasite,
(Ag,Cu)16Sb2S11; stephanite, Ag5SbS4; 
acanthite (argentite), Ag2S;
chalcopyrite, CuFeS2; native Ag and
Cu (Fluet, 1987); cerargyrite, AgCl;
pyrargyrite, Ag3SbS3; cerussite,
PbCO3; tetrahedrite, (Cu, Fe)12Sb4S13; malachite and azurite,
Cux(CO3)y(OH)z (Moen, 1976)

Non-ore minerals: quartz, calcite, pyrite, adularia

Host rock: dolomite 

Periods of production: 1894–1920, 1923–1941, 1945–1956, 
1980–1984

Development: 10,000 feet of stopes, raises and drifts; 9000
feet of diamond drilling (DGER mine file)

Production: estimated $5 million (Moen, 1976)

Mill data: Venus Silver mill, circa-1920s, flotation and
cyanidation; Madre mill, 1980, 150-tpd flotation

PHYSICAL ATTRIBUTES

Features: Table 2

Materials: no hazardous materials

Machinery: scrap metal
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Sample Location Arsenic Cadmium Copper Lead Zinc 

Madre tailings 8.9 2.7 26.8 127 323

Ta ble 3. Soil Anal y sis. Metal con cen tra tions are mg/kg; analyses in bold in di cate lev els which
ex ceed one or more stan dard shown in Ta ble 4.

Metals Arsenic III Cadmium Copper Lead Zinc

unrestricted land use 20 25 100 220 270

industrial or commercial use 20 36 550 220 570

Ta ble 4. Soil qual ity stan dards for un re stricted land use. WAC 173-340-900, Model Toxics Con -
trol Act, Ta ble 749-2: Pri or ity con tam i nants of eco log i cal con cern for sites that qual ify for the sim -
pli fied ter res trial eco log i cal eval u a tion pro ce dure (par tial data). Con cen tra tions are mg/kg. Lev els
for gold and iron are not spec i fied.

Description
Flow
(gpm)

Conductivity
(mS/cm) pH Bed color

Temp.
(°F)

South Fork Alder Creek above mine
affected area 

750 83 8 natural 45

South Fork Alder Creek at beaver
dam below mine affected area

700 160 8 natural with
algae

45

open adit, water infiltrates within
50 feet

5 325 7.5 natural 45

Ta ble 5. Sur face wa ter field data.

PART 1: ANALYSIS BY USEPA METHOD 6010, INDUCTIVELY COUPLED PLASMA

Sample location Arsenic Cadmium** Copper** Iron Lead** Mercury Zinc** Hardness

South Fork Alder Creek above mine-affected area £10 £5 £10 2580 3.6 £0.2 15.8 71

South Fork Alder Creek below mine-affected area £10 £5 £10 503 4.2 £0.2 14.0 150

open adit £10 £5 £10 £100 2.1 £0.2 £10 150

PART 2: APPLICABLE WASHINGTON STATE WATER QUALITY STANDARDS

Type of standards
(applicable Washington Administrative Code) Arsenic Cadmium Copper Iron Lead Mercury Zinc Hardness

Surface water standards (WAC 173-201A, Standard
for aquatic life in surface freshwater, chronic level
maximums at 100 mg/L hardness)

190 ** ** none ** 0.012 ** 100

Ground water standards (WAC 246-290,
Washington State Department of Health, standards
for ground water, domestic consumption)

50.0 none 1300 300
(cosmetic

only)

15 2.0 5000 – – –

Ta ble 6. Sur face wa ter anal y sis. Metal con cen tra tions are in mi cro grams/li ter (mg/L); hard ness is in mil li grams/li ter (mg/L); USEPA, U.S. En vi ron -
men tal Pro tec tion Agency; – – –, no data; **, stan dards for these met als are hard ness de pend ent; £ in di cates metal was not de tected—the num -
ber fol low ing is the prac ti cal quantitation limit above which re sults are ac cu rate for the par tic u lar anal y sis method—the metal could be pres ent in
any con cen tra tion up to that limit and not be de tected. Con ver sion for mu lae are shown in http://www.ecy.wa.gov/pubs/wac173201a.pdf. Stan dards 
cal cu lated for hard ness val ues spe cific to Part 1 be low are shown in Ap pen dix B.

http://www.ecy.wa.gov/pubs/wac173201a.pdf


Structures: structural steel building, partly
demolished, with sheet metal siding and
roofing; steel crusher building, foundations.

Waste rock dumps, tailings impoundments,
highwalls, or pit walls: tailings and ten-plus
waste rock dumps 

Analysis of waste rock dumps: none

Waste rock, tailings, or dumps in excess of
500 cubic yards: more than ten

Reclamation activity: none

Anal y sis of tail ings and dumps: Tables 3
and 4

VEGETATION

Mod er ate to heavy for es ta tion of fir, larch, in land 
ce dar, red al der, shrubs; grass rees tab lish ing on
tail ings.

WILDLIFE

Elk, deer, bear, bea ver, pika (Ochotona prin -
ceps), and bea ver (Cas tor canadensis). BLM re -
ported bats pres ent in many Deer Trail
open ings (M. Swee ney, BLM, oral
commun., 2006).

WATER QUALITY

Surface waters observed: South Fork 
Alder Creek

Proximity to surface waters: adjacent

Domestic use: none

Acid mine drainage or staining: 
none

Surface water field data: Tables 5
and 6

Surface water migration: none
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Fig ure 14. Up per tail ings im pound ment. Snowmelt wa ter on sur face. View to the
south west.
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Fig ure 15. Madre mill site dur ing con struc tion circa-1981. Note dragline con struct ing berms for
new tail ings im pound ment from sur face al lu vium and Ve nus Sil ver mill tail ings. View to the south -
west. (Af ter Madre Min ing Ltd., 1981.)
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Fig ure 17. Over all view of Madre waste rock dump. View to the south west.

Fig ure 18. Up per and Lower tail ings im pound ments. View to the south.
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Fig ure 16. Madre sil ver-lead-zinc con cen trate ready
for ship ment to the Cominco smelter at Trail, B.C., Oc -
to ber 1983. Brown ish cast of con cen trate is due to high
sphalerite con tent. (Photo cour tesy of Mack M. Slate.)



Appendix A. Methods and field equipment

METHODS

We re corded ob ser va tions and mea sure ments in the field. Lon -
gi tude and lat i tude were re corded with a global po si tion ing sys -
tem (GPS) unit in NAD83 dec i mal de gree for mat. Lit er a ture re -
search pro vided data on un der ground de vel op ment, which was
ver i fied in the field when possible.

Soil sam ples from dumps or tail ings were taken from
subsurface ma te rial and dou ble bagged in poly eth yl ene. Chain
of cus tody was main tained.

Soil sam ples were an a lyzed for the met als listed in this re -
port by in duc tively cou pled plasma/mass spec trom e try (ICP/
MS) fol low ing USEPA (U.S. En vi ron men tal Pro tec tion
Agency) Method 6010. Hold ing times for the met als of in ter est
were observed.

In stru ment cal i bra tion was per formed be fore each an a lyt i cal 
run and checked by stan dards and blanks. Ma trix spike and ma -
trix spike du pli cates were per formed with each set.

FIELD EQUIPMENT

bar o met ric al tim e ter
bin oc u lars
dig i tal cam era
flash light
Garmin GPS III+, handheld GPS unit
Hanna In stru ments DiST WP-3 dig i tal con duc tiv ity me ter 
 and cal i bra tion solution
lit mus pa per, range 0–14, and 4–7
Oakton dig i tal pH me ter
Oakton dig i tal elec tri cal con duc tiv ity meter
Tay lor model 9841 dig i tal ther mom e ter
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Appendix B. Water quality standards for 
hardness dependent metals

Con ver sion for mu lae are given in WAC 173-201A at http://www.ecy.wa.gov/pubs/wac173201a.pdf. 
Chronic stan dard in mi cro grams/li ter (mg/L)

Sample location Hardness (mg/L) Cd (mg/L) Cu (mg/L) Pb (mg/L) Zn (mg/L)

South Fork Alder Creek 
above mine-affected
area

71 0.8 8.47 1.72 78

South Fork Alder Creek 
below mine-affected
area

150 1.4 16.05 3.90 147

open adit 150 1.4 16.05 3.90 147
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Appendix C. Mining companies associated with the Deer Trail mine

Company

Registered
corporation in
Washington?

Date registered
with Sec. of

State Date stricken Comment Place of business

Deer Trail Mining Co. yes June, 1896 July, 1923 nonpayment of fees Davenport, Wash.

Deer Trail No. 2 Mining Co. yes March, 1897 July, 1923 nonpayment of fees Spokane, Wash.

Legal Tender Mining Co. yes January, 1899 August, 1907 nonpayment of fees Wilbur, Wash.

Deer Trail Consolidated
Mining Co., Ltd.

yes March, 1900 July, 1923 nonpayment of fees Ontario, Canada

Legal Tender Mining Co. yes March, 1902 August, 1909 nonpayment of fees Spokane, Wash.

Providence Consolidated Gold 
Mining Co., Ltd.

yes September, 1902 July, 1923 nonpayment of fees Spokane, Wash.

Deer Trail Mining and
Development Co.

yes July, 1915 July, 1918 nonpayment of fees Spokane, Wash.

Providence Gold Mining and
Milling Co.

yes January, 1917 July, 1923 fees paid 1917, 1918 Northport, Wash.

Venus Silver Mines Co. yes July, 1924 July, 1931 fees paid 1923–1929 Fruitland, Wash.

Mining Corporation of
America

yes – – – – – – – – – – – –

Perdiver Mining Co. yes August, 1934 July, 1938 fee paid 1935 Fruitland, Wash.

Slate Construction Co.

McLennon C. Slate, Inc. 

no

no

– – – – – – McLennon Slate,
owner

Albany, Oregon

Intermountain Petro-Mining
Ltd.

no – – – – – – – – – Calgary, Alberta

Alpine Uranium Co. yes September, 1954 July, 1958 nonpayment of fees Salt Lake City, Utah

Lead Trust Mines, Inc. yes May, 1955 July, 1975 fees paid 1955–1969 Spokane, Wash.

Three Peaks Corporation yes November, 1956 July, 1960 nonpayment of fees Salt Lake City, Utah

Madre Mining Ltd. yes May, 1981 September, 1985 fees paid 1981–1984 Calgary, Alberta;
Sacramento, Calif.;
Fruitland, Wash.;
Vancouver, B.C.

Cortez International, Ltd.
(successor to Madre Mining
Ltd.)

no – – – – – – – – – – – –
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