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HINERAL EXPLORATION AND DEVELOPMENT ATLAS
OF THE UPPER MISSISSIPPI VALLEY DISTRICR
By

George A. Tweedy and Allen V. Eeyl, Jr.

ABSTRACT

A comprehensive mineral exploration and development zstlas,
covering Grant, Iowa, =nd Lafayette Counties in southwestern
Wisconsin, wae Initiated as & jJjoint Geolozical Survey-Bureau of
Mines project in September 1947. Few detailed records of exploi-
tation and drilling in the district remainesd vprier to 1800, despite
& long and colorful history of mining and a consideredle lead-zine
nroduction during the more active early veriods {1830-1850, 1860-
1870, 1890-1900), but there are Tecomis since 1900. The plan of
the atlas I8 %o assemdble 211 avallable part and current data omn
mining, davelopment, and prospecting; to vrovide for contimued
seranblage iz the Tuture; and to recerd pertinent informstion,
guch as geologle-logs of drllling and uniformly sealed plen msps
of minee =nd drilling. By Decembsr 1949 maps and information on
over 330 mines and 13,900 drill-hols logs in the district had Dbeen
essembled; however, a considarable quantity of information remsined
to te collected. The purpoee of tha atlas 18 to assipt in détailed
geologle mapplng, to =21d in the discovery of new devosits in the
dlstrict, to serve as s guide for exvlioration, development, and "
mining in the district, ond to facilitaie the estimation of the

district's ore reserves under varying sconomic conditions.



IHTRQDUCTION

The importance of providing & means for accurately recording
facte pertinent to geology, sxvloration, development, mad exploita-
tion of nny mining district hes been recognized for many years. Ths
need in the Upper Mississippl Valley zinc-lead district was expressed
foreibly as early as 1862:

"The mors thoroughly a mining disirict 1s studied, and the

more facts in regard to the occurrence of ite metalliferous

depesitas sre accuwmlated, tha leess ouzht to be the xisk of
commencing new snterprisez, since the exverience of ths past

is, afier all, the surest guide iz all matter connscisd with

mineral deposits. Hence ths irmense importance, in every

mining couniry, of kaaping &3 verfect a2 record as nogsible of
all the discoveries which are made, and of the pecaliar
conditions met with."l/

The siatement was occasionsd Ty ihs a2bsenca of zeologlical, zin-
tistical, and opsrational data on-the minsa of the Wisconsin part of
the Upper Mississippl Velley zinc-lead distriet in 185Z wher & com-
vrehensive geologlical survey of that oort of the ares wag undervway.
Prior to the first States—conducied surveys and at intervals in szcceed-
ing years, numercus journals snd reporie scught to record activitiass
end to complete the historiecal descripiion of the industry, or te add
to the knowledge of the mode of mineral cccurrences and the goensral
geology of the district,

The observation mnmade by Hall and ¥hitnsy in 1862§] iz 28 valid

todmny as it was then. However, not until recently have zerious

efforts been made %o accurulate under ons cover the widely distributed

1/ Ball, Jemes, =nd ¥hitney, J. C., Renort on the Genlogical Survey of
the State of Wieconsin, Vol I, Wireconain 7s,lozical Survey, 1862,
v. 90,

2/ Hell and Wnitney, 1ibid, p. 2.



basic dats avellable in southwestern Wisconsin. Mining sctivity had
been generally recorded in the disirlet for 130 years, tut the only
detailed origilnal nine maps and drill records svailable today are
those of work done since 1905. The records ﬁave been retazined in
the files of the numerous individual opsrators and companies thet
have veen aciive in the srea ovetr a period of yeais, or have bsen
accuntilated from veried sources by State or Federal agencies by less
ambitious ettempis than the present one to compile all myailable
relisble data.

Tha numareous published reporta that resulted from tﬁe nining,
genlogical, and historical suyveys of the district are atill of
consideradle value to the pressnt day mialng industry. The basice
gealogical snd nining deta they condaln nre of gresiest value foday,
rather than their thecrsticel discozsions. Only ths reports thay
ware written before 1200 includs the aeeded descrivtions of the long
abandoned shallow lead mines which for many years sappliad most of
the naticn's lead, Eecords were seldom kept by.the miners themselves,
o1 if they were, ﬁearly 2ll of thar have bean lost. Almost no descrip-
tive data wounlid remain on mining in the digtriet during the very
importeny ninesteenth ceniury vericd if valuabtle deseriptions ﬁad not
heen made in these published reports. Repeatedly, dets thought
insignificant in ons period may be the eritaria upen which impertant

advancenents are later masda.



During ths decads prior to World War II the district was con-
sidered to have no future sg an important source of lead and only a
minor position as a continued source of zinc., ZEvenis in the srea
during and subsequent to horld War II havs shown that, a2t lesast in
the case of zinc, Carefully plannsd geologic mapping, exploration,
ond devslopnent resulted in s number of successful enterprises.

During the war verled the Upper Hississipol Valley district rose
from 15th to 5th place in national i{mportance as a source of zine,
end the current outlook iz promising for contimed productivity and
expunscion of the dimtirict.

Pormerly, it wns vossidle for ths wnroenector to discover, and
delinlit with some degree of ncouracy by shallow tast pitting, the
substantial near-surface mineralized sones thal contritated much to
the dissrict's nineral weslth. Today, ths discovesy and developmant
of substaniisl cre rsearves gonolally reaquire the nn?licstien of
highly speciallzed techmigues by itrzined geologistiz and mining
erginsers bogether with conslderable caniticl outlay. The dis-
coveries of tomorrew will requira still grecter skill, technology,
and capital., The establishment of any substantlal mining enterprise
comes only after successful programs of g2olomicel study, explorstlon,
and development,

Ly part of a progrem of geologicasl siudy, minersl Investigation,
and development sssential to the support of the Bation's war indus-
tries, the U. 8 DBuresu of Mines end the U. S. Geologicel Survey begem
investigations in the Upper Mississippl Valley district in 1342. Since

July 1945 the U. S. Geological Survey's program has besn in coorverstion



with the ¥Wigconsin Geological and Naturasl History Survey. The investi-

gations were firat concerned with zctivities thet might result in the

irmmediate production of metals essential to the war program., Time was

an important factor in considering sites for exploration and develop-
ment . The ebsence of accurate disirict-wide compilations of anthentie
racorde of past work and geologilcal interpretations that might be made
from such records was s serious handiecap, and the effacts were immedi-
ately apparent. At sltes where exvloration and development programs
ware based on incomplete or fregmentary data, the ultimate regults

wers less productive than st other sités where exploretion and develop-
rent vere based upon the verified recoerds of eariier work. However,
the concerted effort of these agencies located several large ore bodles
ané sxtensions of ore bodias; and in the yanrs following, as experience
in the distrlct wes accumrlated and all aveilable records stndied,
gxploration and develomment could be restricted with sems scourscy

to those sltiss most likely te become nroductive.

Shortly after the inception of the Bursan of Mines and Geologlcal
Survey projects, both sgencies made conderted efforts to gmther and
preserve avajladble records ﬁf old mines and drill holes in the district.
Both agencies coopersted in accumilating current mining records as far

as avallable time and personnel would permit. Also the Bureaa of Hinss

kept records and mars of all their exploration and developmen$% programs,
and the U, 5, Geclogical Survey in cooperation with the Wisconsin
Geclogizal and Hatural History Survey estabtlished a permanent file

2t the Wisconsin Institute of Technology of 21l the original and

L
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copled mine maps and drill records that they were adle to obtaln from

the ownsrs. These two sources became the original muecleus of records

fronm which the Atlaz wag later compllsd.

The need for adeoguate compilations end besic data on the dls-
trict was the factor that finally bagan the current attempt to compile
a cdmprehensiva recofd of factual datz on the exploration, developrent,
and mining in the distriet. The mineral atlas compilation progran
described in this paper iz an attempt to bring together all reliable
information on vpast exploration, development, and mining, and to pro-
vide a simpla mesns for recording results of current and future work
in the area.

Compllation of thas Atlee involves two principsl phagres:

1. Obteining all of ths nmine and drill records of vast work
that mighﬁ be availablas, discarding or gqualifying those partes that
aoprar to be of qﬁestiénable accuracy, determining which of confiict-
ing records might be more valld, snd then assamdling into uniform
documents nll of the basic information thet can be found at the present
time, ‘

2. FProviding a msans wherebv records of currsnt and future work
can be entered in the Atlas with a minimum of effort and cost, thus
permitiing and assuring the preserviation of =zn up-to-date record so
long a8 mining ig practiced in the district.

At tha present writing, most of the reeults of work done during
the pest 10 yeare and more than half of the avalladle reccrds of
earlier work have been complled. Strictly speaking, the atlas will

never be completsd until all exploration and mining work is terminated



in the digtrict. However, the compilation is alresdy performing
importsnt functions, and its Valﬁe incresses with epch addition to
the Atlas. The Atles is supplylng needed information on vast drill.-
ing aend mining to mining companies and other interested parties.
Iikswise this moat complete ard comprehensivs record of mining In

the district is providing the State and Federal agenciles with care-
fully cataloguad and located drill records end wine mawns of a uniform
convenlent sceles for tranefer, greatly exvedifting their district
programs. In ite vresent falrly complete state, the Atles may serve
ag the haels for sz dlstrict-wide ore reserve estimrte basad upsn sny
ecanomlc eub-off which may prevail. The grzatest value of the Atlas
will be to serve as & guide to exploration, and to indicate ths grade,
naiﬁre, and minability of developed ore. Horever, the Atlas will also
grrve ss a besle document to nmseist in the more ravid completion of
detalled geolozic mavping. Such manping by the Geclogicsl Survey has

already Veen shown to be most effective in the discovery of new and

important deposits in the distriet.

ACEXOYWLUDANERT
The compilation of ths Upper Mississippl Valley District Atlas
wag made possible by the general approval of tha undertaking Dby large
end small mining interests throughout the distirict and the cooperstion
T the mine owners and operators,
Large quantities of reocords of old wnrk were mede avalladle by
the Vinsgar Hill Zine Co. through the courtesy of ¥W. ¥ Smith, General

Hanager, E. D. Deutman, General Superintendent, end O. I. DeWitg,



Exploration Englneer. G, T, Millice granted perminglon to utilize

recorde of the American Zinc, Lesd, and Smelting Cn. S. S, Foodwin
of the Wew Jerssy Zinc Co. permitted use of records of that company's

work in the district. Records of the St. Joseph Lead Co. were made

availsble through the courtesy of John S. Brown, Chief Geologist.
H., B. Bwaldt, General Mansger of the Calumet Corveoration, permltted

use of exploration records of that company. M. ¥, Melcher, FPresident

of the Wisconsin Institute of Technology. provided a large file of

records presexved by them. X, R, Shorey, Professor of Mining and

Metellurgy, University of Wisconsin, and C. ¥. Stoops, ore buysr snd
former mine oparator, FPlatteville, have besn most helpful in the
matter off locating and furnishing reccrds of seattered traects.

%, F. Besn, State Geologist of Wisconsin, has facilitated the
preparation of the Atlas.

In addition to the foregoing, information was supplied by
numerous individuals whoss combined sfforts have contribiuted to the
successful compilation of the Atlas. Their contributions arae
acknowladged and their cooperation apovreciated.

In August 1945 a conference wap haeld betwsen C. H. Behre, JI.,
of the U. S. Geologlcal Survey, and E. F. Bean, Wisconsin State
Geologist, in Madison, Wis., at which time a general pian of record-
ing and plotting all drill holes and mine data of bast and carrent

activily was proposed as ths vrincipal objective of a cooperative

U. 5. Gecloglical Survey-¥isconsin Geological and Natural History

Survey program., This plan was transmitted by Bahre to A. F. Agnaw,

A. Y. Heyl, Jr., end E. J. Lyons, st Platteville, Wis.



In Octoder 1945 a basic plan of plotting the drill holes and
mine workings on u series of index zection maps was organized and
drawn by Lypons. Insufficient persomnel wrevented further work on
this progrem at that time, beyond the accumulastion of mine and

drill-hole data.

A conference to detarmine the form and scope of the Atlas was
held in Platteville, ¥is., in Sepiember 1947. Present were C. E.

Dutton, A. V. Heyl, Jr., and E. J. Lyons of the U. S. Geological
Survey:; Faul Zinner, Leon ¥W. Dupuy, Charles H. Johmson, arnd J. V.

Felly of the U, S. Bureau of Nines; end Paul Herbert, Jameg Bradbury,
end R. H. Grogan of the Illinols Gtate Genlogicael Survey. Subsequently,
the objectives of the compilation were reviewed =t Washingtom, D. C.,
by Paul Zinner, then Chisf, Hinneenolis Pranch, Bureasu of Mines, and
Olaf Y. Rove, Chilef of Mineral Deposits Branch of the CGeologic

ivision, Geological Survey, and their respective associates.

The work of assembling, verifylng, snd checking accumulated material
for inclusion in the Atlas is essentislly =a cooverative effort of the
perscnnel of the Burean of Mines and the Geological Survey in south-
vestern ¥isconsin. A. V, Heyl, Jr., E. J. Lyons, and A F. Agnew,
geologists, Geological Survey, Flatteville, Wis., have performed much
of the task of locating, checking, and verifylng many of the records
which have been entered in the Atlzs. The form, method of compllatioen,
snd scope of the Atlar were determined 1arge1y from experience gained
at an =arlier date by the Geological Survey personnel in the course of

studies and detaillsd compiletion of records within resiricted areas of

the district.



Progparation of standardized Atlas mavs and drill records from ths
B i

recorda obtained f1om 211 sources hns DLean a funchion of the Burassn of

Minee and has been conducted by and under the direction of mining

sngineers of the Bureau of Mines, J. V. Felly and G. A. Apell, assisted

by G. A. Tweedy. Finsal checking of complsated comvilstions and wrev-
aratlon of final maps has dbeen done by R. . Goszpelter, drafteman, under
the-direction of Panl Zinner, then Chisf, Minnsanolis Branch, Mining
Division, and now Raegional Director of Ravion V, Burean of Mines.

George A. Tweady of the U. S. Buresu of Mines vrote 51l the

chapters of this réport except those on the history of mining and the

geclogy of the district, which were wriftten by Allen V. Eeyl, Jr., of

the V. 5. Geologlical Surver.

BISTOHY OF MINING I THE UTPRR »ISSICEIFPI
VALLEY ZIRO-LFAD DISYRICT
Only incomplate records remsin of the A5 yeprs of intense nining
activity in the district vrier %o 1805. Our principal sourcen are
reports preasenting the resulis of saveral ¥isconsin and Federal geo-
logical surveys made DbDetween 1539 and 19006, If these govsfnment BUr'veyE
hed not been mads, very little informebtion would temain from a veriod

of active mining when the district was the princips) source sf lzad in

the United States.
The Upper Mississipni Velley district, figure 1, 1s one of the

oldest mining areas in the United 3tates. Jean Nicolet went up the

1z



Misgissipp!l River in 1643, tut no vecord sxists whether he noted the
rresence of lsad in the area.3/ The first recorded indiecation that
lead wes known in the area wes in 1658-1659 when Eadison and
Groseillers "heard of lead mines among the Boeuf Sicux, apparently

in the vicinity of Dubugue, Iowa’.3/ The next recorded notation was
Hennepin'a map of 1687, which shows lead mines located in the vicinity
of the wresent town of Galena, I11.3/ About 1690, Hicholas Ferrot
establicghed a temporary irading vpost for lead opposlte the present
site of Dubugue, lowa.4/ Perrot's trading vost vrobebly marked the
beginning of actual mining by the French and the Indians, who socon

learned ths valus of tha lsad ores.

Leduanr in 1699 made the first mining explorstion of importance
in the aree. A description of hia sxploration Ffollows:§/

LeSusur set out from France in 1699, in D'lbervillels second
expedition to louilsiana, which arrived =2t 1ts destination iz
Decanmber (1699), He hed heen commissioned by the king tc ex-
plore &nd work “the mihes at the sourca of the Miesisaiopl?,

end nad 30 miners assigned to him. His reporier and companion,
Tenicant, after speaking of the rapids in the Mississippl a%
Bock Islend, says: "He found both on the righit and lefi bank

the leed mines, called to this day the mines of Hicholasz Ferrot,
the name of the cdiscoverer. Tweniy leagues (%9 miles) Irom
there on the right, was found the mouth of a river the Qulscensin'.
It was the 13th of August 1700, when they arrived opposits Fever
River, which Penicant canlle "Hiviers & la Mine®. THe reports
that up this little river, a league and a half, there was 'a
lead mine in the preirie®., They passed up the Missiasippi,
Panicant mentioning two streams which corresvond to fthe Flatie
end Grant Rlvers, in Wisconsin, and says that LeSusur "icok
notice of a lead mine st which he supplied himself{" —-suoposed
to be whal afterwards ceme to be known es "Snske Diggings™,
near (at) Potosi, Wisconsin.

3/ Thweites, R. ., Notes on early leed mining in the Faver (or Galens)
: River region: Wizconsin Hist. Coll., vol. XIII, 1895, p. 272,
4/ Bain, E: F., Zinc and lead devosits of the Uprer Missiasivol Valley:
U, 8. Gecl. Survey Bull. 294, 1906, p. 2.
5/ Thwaites, R G., ibid, op. 275-276.

13



In 1743 ¥. le Gule noted that I8 o7 20 minere were operating in
the Faver River region, mining during the better seasons of the year
end moving south during the winter.§/ ILater, in 1766, it was recorded
that lead was shipped by the French twice & year from the west side
of the Mississipoi River in 20-ton boats. The same year Jonathen
Carver, who traveled down the Wisconsin River from Fortage io Pralrie
du Chien, Wis., visited the lesd mines at 2lue Mounde and reported
that lead was sbundent in the vicinity of the mounds.”/

Thesge ipcomrlete records suggest Lthel orobably the FPrench and
Indisne were mining lesd on a emall scule during all of the 1B8th

—_eentury, and that a nomber of deposits known to them latsr becams ~

¥

importent minpes.

The first serious attempt by white men to settle in the region
for the marposs of mining was that of Julien Dubuque. hAccording bo
Schooleraft 8/ the disaovary of lead at this locality was nads by
the Indians themselves, as he statas in the followlng paragragh:

Ir 1780 a discovery of lead sre was made upen their iends by

the wife of Peosta, a warrior of the Kettle Chief's villege,

and exiensive mines have gince been discoversd. These wexre
granted by the Indians to Julien Dubuque abt a2 council held at
Prairie du Chien in 1788, by virtue of which he secttled on the
lands, erected buildings and furnaces, and continued to work

the mines until the year 1810, In the meantime (1796) he
received a confirmation of the Indian grant from the Baren de
Carondelet, governor of Louisiauna, in which they were designated
the "Mines of Spain™.

6/ Thwaltes, R, G,, Nates on sarly lead mining in the Fever (or Gslena)
River reglon: Wisconsin Hiet, Coll., wol. XIII, 1885, pp. 276-277.

z/ Durrie, D. S., Jonathan Cerver snd “Carver’s Grants': Wisconsin
Eist. Coll., vol. VI, 1872, p. 225.

8/ Schooleraft, HE. R., Harrative Journal of Trevels, etc., Aldbany,
1821, p. 348, '
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Dutuque's vrincivel mines were in the vicinity of the present
location of Dubuoue, Town, elso along Tets de Mord River, about
12 miles mouth of Pubugque, snd at Tarango, ehout 6 miles northwest
of Bubuqueﬂgf

Cne of the resalts of Lieutenant Zebulon Pike's expsedition up
ths Miseissioppl River imn 1805 wae a vislt with Dobuque. He found
M. Dubugue "polite Mut evesive' and was prevented from seseing the
mines, but they signed a joint statement declzring that E0,00C to
40,000 pounds of lead ware recovered per yesar, the yiéld being
75 percent of tha ore smelted.10/

After Dubugue's death in 1810, the Indians continued to mine ore

and trnde it with the French and Americens until after 1820. In 1810

about 400,000 pounde of lead wers sold by the Indians to traders in
Prairie du Chien K 11/ snd probadly other 1l2ad was shiposd dizectly
dovn the Misgisgipui frem ths minss,

In 1819 the permanent settlement of the nres by Americans bsgan
with the arrival of Jssse W. Smll, under military protection, a¥
Gratiot's Grove just south of Shullsbarg, ¥Wie.12/ On July B, 1822,
Col. James Johnson and othersz, supweried by trocvs, arrived on the
Fever Eiver =nd jolped the ECO Indians vho vare sliready mining there.

Johnson and hls aseocistes setfled :1 Galerna, I11., end begen mining

9/ Thwedtes, B. &., Hotes on serly lead mining in the Fever (or Galenn)
River region: Wisconsin Hist. Coll., vol. XIIY, 1895, pp. 282-283.

10/ Pike, ZeBulon, Fxvedition; Phila., appendix to part 1, 1810, p. 5.

11/ Boilvin, Ficholas, Indian agent, letter to william Fustis, from
Thwaites, R, G , ibid, p. 285.

12/ Bain, H. F., Zinc and laad deposits of the Upper Mississippl Valley:
U. S. Geol. Survyey Bull. 294, 1906, ». 3.

15



on a consldaradle scale. The tovns . of Hazel Green and ¥ew Diggings,
¥Wis., were settled in 1824, after rich discoveries of lead were made
there. Excent for ths veriod of the Black Hawk War in 1832, the
settlement snd development of the area oroceeded very rapldly, and
most of the important lead areas were found by 1830 13/

.

By an acht of Congrenss in 1807,14/ the governmeni acquired owner-
shivy of the mineral lande thft ers now 3in the Upper Misgissipnl Valley
ginec-lead district and the mineral lands of the Térritozy of Higgourt.
The.L&nd Office wes gi%en contrsl of thase minaral lends which ware
reserved from sale vith vrovision that they should be leased by the
government on an annusl rental, A snperintendenﬁ of mines was employed,
and a royaliy was exncted of one-xixth to one-tenth, payable in cgsh
or lead,. Thig syeiem wag tried umiil 1846, but §t oroved so unsac-
cezxsful that the decision wan made-to szll the land. Most of the
leases had been given in morthwestern Illineis znd in Wisconzin, but
only a few leases wera granted in lowa where the systsm wes strengly
oppoged by the local courts.

As o result of the rapid settlement of the Upper Missiesippl
Vallay distriect {the populetion rose from 200 in 1826 to 10,000 in
1828)15/ and the discovery of numerous lead deposits, the production

6f lead from the district increased repidly fraom 1,678 short tons i

the period from 1821-1823 to 6,672 short tons in 1829 16/ After a

13/ Meeker, Moses, Parly history of the Lead Region: Wisconsin Hist.
Coll., vol. VI, 18%2, p. =72,
14/ Laws, U. S., vol. 4, 1807, p. 127.
16/ Chandler, R. ¥., Map of the United Ststes lesd mines, Cincinneti, 1829.
/ Bomford, ¢ , Cengressional documents: 21lst Cong., lst Sess |
cenate Doc. 1, vol. 1, 1829, p. 128.

I



drop during the unrest of the Black Hawk ¥War the ovroduction increased
%o n pesk of 27,134 short tons in 1847.17/ From about 1830 to 1871

the district was by far the most important lead preoducing area in the

United States, exceeding even Missouri during that period.
Lead waz smelted locally, nnd small lead furnaces were erected

{n many parts of the district. ILiats of many of the more imoortant

furnacey, as wall as other information on them e¢an bs obtalned from

gome of the earlier reports,l8/

A general land survey of the areas in 1834 established the town-
ships, ranges, snd sections. Dr. David Dsle Owen wns selected by the
Commiasioner of the General Land Office to take charge of a geological
survey of the “Lead Region.! The party consisted of Dr. Owen, Dr.
Locke, end 139 assistants. The fleld work, which consiested mainly of
locating and mepping the lead mines of the entire district, was Degun
in September 1839 and completed in ¥ovember of the same ysar, A
report, complete with plates and maps, was printsd in 1844“E§j This
survey was perhaps the first important geologlcsl study made by ths
United States Government in the entire srea of the United States, and

the first comprehensive effort to reeerd the location of the lead

deposits of the district.

17/ ¥inslow, Arthur, Lead snd zinc deposits of Hissouri:; Missourl Geol.
Survay, vol. YI, sec. 1, 1854, p. 147.
18/ Calvin, Semusl, and Bein, H. ¥., Geology of Dubugue County: Iowa
Geol. Survey, vol. 10, 1899, pp. 486, 533-537.
Strong, Moses, Geology of Wisconain: Wisconsin Geol. Surves, vol. 2,
1877, pp. 742-750.
Cox, @. H., Lead and zinc deposits of northwestern Illinois:
I1linois Geol. Survey Bull. 21, 1914, vp. 14-15.
18/ Owen, D. D., Report of the geological explorstions of varts of
Towa, Wisconsin, end Il1linois: Congressional documsnis: 26th
Cong., lst Sess., H. Doc. 239, 1840, 161 pp.
Owan, D. D., ibid: 28th Cong., 1st Sess., S. Ex. Doc. 407, 1844, 151 pp.
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The decline of the lead mining began in 1848, and the principal
canses were the devletion of the sesily found, suverflicial laad
deposits in this area snd the discovery of zold in the West.

Zine ores in the district wers first noted by Owen in 1839618/
but owlinz to a lack of market for the ore and the difficulty in
smelting, they were not recoversd until Z0 years later. The first
zinc ore was gathersd from the dumps of lerad mines. Two smelters
were erected batwsen 1852 and 31860; one at Mineral Point, Wisz., by
Mr. Zobasrt George, and the other st LaSalle, I1l., by Messrs,
Natthiessen end Hegeler.20/

Am lead mining decreased in the latter half of the ninetaenth

century, the zinc mining incresrsed. From 1860 to 1873 the production

of smithsonite (zinc carbonate) exceaded that of sphalerite {zinc
sulfide), but after 1873 ths annuel production of sphalarits was
alwnyas graatar then that of smithsonite, The {irst sphaleriis shipped
from the district was taken from the Roomey, Swift and Comvany's mine
in.185?"§fj Zinc production increased raoidly for the first 20 years,
and 10,236 tone of about 60 percent zinc sulfide concentrates and

6,084 tons of rinc carbonate concentrates were shipved from ithe

district in 1873.

In the 1890's & rozmster and megnetic sevarstor were invenited by
¥. P, Blake to separate thes iron sulfidss from the high-sulifide zinc
ores, and in 1899 one of the first contact sulfuric aeid plants, using
the Schrosder-Grille process, was erected at Mineral Point to manmufac-
ture sulfuric acld from the fron sulfides as & by-product of the zinc

oxide plant previously established there.

20/ Hell, James, and Whitney, J. D. Geolrgy of Wiscomsin: ¥isconsin
Geol. Survay, vol. 1, 1862, pp. 372-373.
2y Dugdale, R. I., Lead and zino in southwastern Wisconsin, Southwestern

¥Wisconsin Minersg! Assoclation, Platteville, 1900, ». 34.
1a



About 1900, the zinc deposits of thé district were actively
romoted and developed by local interests. For = merdod of about
ten years the disirict mushroomed with numerous develotment comperies,
and some of the mining compenles made sporadic efforts to keev mining
records.

Steam millis of the iyve used in the Joplin disiriet, Hissouri,
woere initroduced for thse concentration of ors sbout 1900 Thess Dower-
driven gravity mills for the mest part replaced the exwvensive, wasteful,
hand-Jigging and hand-dressing methods formerly prsvalent in the'Uppsr
Mississippt Velley district. The mills usually consisted of & nrimary
crushing unit plus Harz-typs 7~cell wooden Jiges ranging in number from
one to thres banks. A B0-ton mill had gemerally a single bank of Jigs
and a 100-ton mill had three banks of jlgs, all steam driven. In
several of the mills concentrating tadbles wsre used to rs-treal the
tailings. 2/ This methed nfoducad a concentrate of from 25 parcent
to a maximum of about 60 vercent zinc. Howevar, the iron sulfide
content was commonly so grest in the jig product that roasting end
magnetic separation were necessnry to obtain concentratés that could
be shippvad to the =Emelters without 2 psnalty.

During the vericd from 1908 until about 1917, mines contlimued
to grow in size and efficlency, and concerted efforte to keep mine
and drill hole records were made by the mining companiss. HMost of
the mining at the close of World War I was by four Jarge comvanies:
fhe Vinegar Hill Mining Co.; the Mineral Point Zinc Co., & subsidiary
of the New Jearsey Zinc Co. (fig 2); the Wisconein Zinc Co. , & sub-

sidiary of the Americen Zinc Co.; and the Frontier Minipng Co. These

¥

22/ Bain, H. F., Zinc snd lead depogits of the Uppér Mississlvood
Valley: U. 8. Ceol. Survey Bull. 294, 1906, p. 146,
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companies, particularly the Vinegar Hill Mining Co., introducsd modern
methods of mining such as power shovels, battery locomotives and cars,
and cage hoisting that reduced mining costs. The oroduction of the
district rose stesdily to an ell-time high in 1917, when 64,000 tona
of zino metal was produced. Rising costs, depletion of known reserves,
and the depression of 1920-.21 with its sudden droﬁ in zinc prices,
resulted in almost =& cessation_of production~-a blow from which the
district never fully recovered. After 1920, production increased
sgain 2t a rapld rate only to drop swifi}y after 1928 with the incep-
tion of the major devression of the 1830%s. Exespt for activities by
the Vinegar Eill HMining Ca., large-scale prospecting had nearly ceuzed
end the reserves, which in 1920 were still large, were reduced vhen
ihe rats of producilon, by additional mining in the 1820%'s, greatly
excaeded the discovery of new ore deposits by prospecting.

During the 1830's only the Vinegar H41l Zinc Co. continued active
mininzg, though intermittent preoduction came from several smaller com-
panies. The rmost imvortant of these compsnies was the Bule Mining Co.
or Bedger Zinc Co. that introduced and operated the first flotation
1ill In the district nt Linden, Wis.

. In 1938 the Vinegar Hill Zine Go. established a custom Jig-
flatation mill at Cuba City, %is. , in comnechtion with their acid
plant and rosster, and until 1947 they milled most of the ore pro-
duced in the district. The custom mill eliminated the need for sep-
arate mills by some of the smaller mine operators, who wers beginning
to resume production. Numerous small mines wers opened, mainly by

locel intsrests, and wroduction rose sterdily until 1947, The impetns
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of Y¥orld War II and the resuliing establiszhment of zine--lead premium
prices zbove the froszsen markei vrice by the U. S. Government in 1942
greatly stimulated mining; so during the war years between 30 and 40
minse ware ln operation.  Considerable remilling by flotation of old
jig tailings vlles was carried on by several comrcanies during this
veriod,

When the zinc subsigiss ware ghandoned in 1946, followed by 2
markad drop in the base metal priges, many of the smaller mines were
abandonad. However, the discovery of sswveral large new ore bdodlas
during a jolnt exploration progran giarted in 1942 by the Burean of
Mines and the Geological Survey had greatly stimlated the interest
in new exploration In the distriet. The largest of these discoveries,
the Gray and Baulsch ore bodies thst contaln more than 3,000,000 tons
of ore, were opened in 1948 by ths TTi~Sta¥e Zine Go. Hew methoeds
and technigues in geology, prospecting, and mining stimulated the
interest of large mining companies located in other districts. Sev-
eral of these companies started major prospecting vrograms within the
district in 1946-47 and used soms of the nsw geologlical end prospect-
ing techniques developsd and nused by the Geological Survey and the
Bureau of Mines. Thess prospecting vrograns discovered a number of
important ore todies in new areas and thus increassd the known min.-
able ore remerves in ths district from sbout 1,000,000 tons in 1942
to over 9,000,000 tons in 1949, In December 1949 four large comvaniss.-—
the Tri-3taie Zine Co., the Calumet and Hecls Oonsolidated.Coppsr Co.,
The Vinegar Hill Zine Co., and the Esgle Picher Mining & Smelting 0o,
(fig. 3)--were engaged in large-scale mining or mine dsvelopment work

on thess ora bodies.
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A large number of mine msps and drill hole recorde were meade
gnce 1910, and many of the records wers ovreserved by the mining
sompenies, former mine cperators, =nd owners. However, these widely
distributed Tecords were so completely heterogeneous in size, zeale,
ond sceuracy that their use was difficult at best, Also, from time
to time thea owners of these valuable records would losge or destroy
them, end gradually thay were Deing psrmanently lost. Similarily,
in recent years cqnsiderahle vrospecting and mining has ccourred in
which inadequate records were balng kept, and the need sxisted %o

2cords to vreserve the date for the future mining industry in

nzke re
the district.

In 1946 the need for the pressrvation in a permanent form of
21l avallable mining snd drilling records wasz realized independently
by the Dureau of Hinesg and Gsological Survey field supervisors, snd
¥r. E. F. Bean, Wisconsin State Geologilst. A general plan for a
nining atlag for the Upper HMiselssippi Valley zine-lead district was
formleted. Shortly afterwards tle Bureau of Mines undertook active
comnletion of the Atlas, the work progressing in cooperaiion with the

Fedaral Geological Survay-¥isconsin Geological and Eatural History

Survey field party.
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THE GEQLOGY OF THE UPPEH MIZSISSIFFRI

YALLEY ZINC-LEAD DISTRICTY

Geperal Statement

The Geologlical Survey began a dstalled restudy of the Uppser
Missgisginpl Yalley zinc-lead distript in Qctober 1942, A fiaeld
ofiice of the Burean of Mines was opened in this mrea in December
1942, and a Joint program wns established to explore and develop
the ore depozits of the area. A Jolnt drilling rrogram for the
exploration and development of sdditional ore was dbegun in Januery
1943. A% the incevtion of ths vrogram five drillswere operated by

the Bureau of Mines. Drilling and sampling were continuesd by the

Bureau of Mines until 1949, snd nmumerous valuabls ressrves of lsad

and ,ine ore wera located by this ovrogram. In addition to the joint

prospecting program, the Geologlceal Survey hasz engeged in a detalled
geologic study of the district in order %o find useful geologle
criteris for the discovery of additional ore bodies and to enlargs
and expand ths knowledgs and limits of the potential mining distrizct.
In Juiy 1945 the U. S. Geeloglical Survey and the Wisconsin Gsclogicsal
and Natural History Survey established a2 cooperative wrogram to con-
time the geologlical studies already in wrogress. Detailed geologio
mine mapping of about 20 minss, and similar srenl mapping in six
importent sreas that compriss a total of 112 aquare miles, has bsen

completed. Most of the latest data resulting from these studles are

' 5;-?b¢ing prepared for publication. Same of the important new geologlcal

data sre brisfly summerized in this section.



The nesd for a permanent file of information on ths mimerocus
mines and prosvects was realized shortly afiler the incevtion of the
Joint program. Maps and drill IﬁQGIdB, both originals and direct
copies, were collected by the Geological Survey for the use of doth
field perties. Successiul detailed gsologic mapping and explorsbory
prospectiing were found to be constantly depmﬁdant on tha sxistence
and avallzbllity of the widely disitributed mining records. The
original maps and records were in many forms, scales, and duplications;
and these variations in the records necsssitated moch axira work., A
need wes realized by both parties for a generzl 2lias in which sll the
avallable data were compiled in standard form at the same scale and
without duplications, s that field geclogic work and prospecting could

be greatly expedited. This nesd led to the compilation of the Atlas.

Location and Towoerachy

The Upper Miselssippl Valley zinc-lead district includes the
sgathwest part of Wisconsin, the northwest cormer of Iilinois, and &
narrod iringe of the northeast edge of Iowa along the west bank of
the Misslssivopl River {(fig. 1). Iead zud zino deposits =rea pressnt
throughout this eres of more than 2,500 squars miles, but recent
production of ore had Deen restricted to about 630 square mileg situ-
ated in a north-trending bell that extends through Platieville, Wis.,
end Galena, I11. Discoveries of rinc ore bodiss since 1942 have
considersdly enlerged this vproductive area.

Zxosnt along its snst and vest borders, the district lies entirely
within the southern pert of the well-kpown Driftless Area of the mid-

wastern United States.
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Tha topography of the districf‘és relatively ruigged as compered
with moat of the surrounding region. Several low escarpments and
figsolsted detrched hills risa above the gensral level of the gently
rolling topogravhy. £ dendritic network of streams, all tributary
to the Hisgissippl River, drains ths area and cceuples shallow valleys

which becoma mors deenly incised as the main river is zpproached.

Stratigraphy

Figurs 4 shows the detaile of the siratigraphy of the ares. Ths
ores are chiefly in the rocks of Ordovician age, but emall guantities
of lead ors have teen found lecally in the underlying Cambrisn and
the overlylng Silurisn strata. The Decorah end uvper Plattevills beds
ars incompestent-—sspecially ths soft, piastic Spschis Ferry shals memn-
ber. In contrast, the remainder of the Platteville formalion and the
Gslene formetlion consist of competent dolomites.

The general cheracterlastices of the other sirats are also fabulated
in figure 4. The St. Pster eandstone is a widespread squifer. The
Prairie du Chien group is, for the most pert, similar lithologlcally
to the Galena and Decorah formations.

Zinc deposits occur mest commonly in the lower pert of the Galena
dolomite, the Decorah formstion, and the upper half of the FPlatteville
formation. The gash-vein lead dzposiis are limited to the Galena
dolomite. ©Small lead, zine, and coppsr depozite ares found locally
along ths northern edze of the district in the Preirie du Chien group,
a;@ ir places the St Pstar sandstons is pyritized directly beneath

overlylng zine devosits.



Genaral Strmoture

The srea 12 on the gently inclined western 1imd of ths Wiseonesin
arch. The regional strike of the beds within the district is approxi-
nsiely ¥, 8g® W., end the dip %o the south is about 35 ieet to the
mils. Westward and northwestiward the strike 4in the district swings
to about ¥, 45° W., but the amount of the dip remains the sams. To
the south & west-striking anticline extends west from ths Yisconsin
arch, ¥wo folds of about the same magnitude are north of that anti-
cline and cross the district in a general westerly direction. The
southern anticline has an amolitude of 100-200 fesi and a fairly
regulper wastward trend, whereas the northern anticline has an ampli-
tudé of 100-170 feet and a trend that changes greatly, frem southwest
at i%s enstern end to notthwest farther west. The thrse folds
described ars all asymetric with steepsr north limbs.

Host of ths smeller subsidiary folds have axizl trends that fall
into two genersl groups irending respectively northuest, and west to
southwvest. DSuch lesser folds are penerally elliptical im plan. A
progressive decrease in intensity and magnitude of fdlding from south
to north results in a close smnecing of folds with amwlitudes of 40 %o
70 feet in the southern part of the dlstrict, wheress those in the
north are far mors wldely spaced and only 10 to 20 feet in armplitude.
The axial lengths of the subsidisary folds range from half a mile to

two milea, their widths from a guarter to half a mile, and their

amplitudss from 16 %o 70 fee%.



Hajor fanlts are rare and itraced with difficulty, but locally
both reverse and shear faults with vertical displacenents as ruch as -
50 feet have been traced several miles along thair strike. Horizontal

components of displacement are incomspicuous.

tracture of the Ora Deposits

The =maller, subsidisry folds are sspecially important in their
relation to the ore deposits of this district. The common relations
of ore bodies to the local folds a2re 1llustrated by the Coker mines
near Mifflin, ¥is, {(fig. 5). The general itrend of the ore bodies is
N, 70° B , parallel to the axis of the larger synecline in which they
lie. The Coker MNo. 1 mine liaz mlong the north limd and the Coker
No. 3 along the south }imb of this larger syncline. Iz the center
of the large basin is a low anftiecline that tirends purallel to the
synclinal axis. The Coker No. 2 ovre body completely surrounds this
énticlinev A1l thess ore bodiss are localized in shear zones snd
fractured ground on the {lanks of the foldg where the beds div af a
meximam. Most of the shears {called “pitches" by the miners) com-
mence as branches from bedding-plene faults along the plastic lowver
Decorah shale, curvae upwsrd to an average angla of 45 degrees into
the overlying competent dolomite beds, and extand 25 to 50 feet above
the bedding-plane fault . Taese fractures are chiefly reverse faults
of 1 to 10 feet displacemsnt snd aras traceable ovar gresat lengths
along their striks. They usually dip toward the structurally high

areas. The sccompanying bedding-plene fracture end faults, whers

mineralized, are known as "flats”., The sentire shear zone sxhibits
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relationshipe tyvical of reverse and associnted bedding-plane famlis
slsewhsre in the world. The most remarkable characteristic iz the
tendency for the fault zones to swing arcund the snds of the folds fo

form arcuate patterns.

The structural geclogy of the Coker mines (fig. 5) could not
have Lzen completed without the mine and drill records which wére
preserved‘by'the mining companies thet formerly oparated the mines.
Very few outcrops exist in the area, mnd the mines were inacceesibls
at the time the geologlec map was made; thus, the structural pgeology
is basad almost entirely on the mining records. A later reopening
of the wines confiimed thess structures. ¥Figure 11 shows the detnils
of ths mine maps and drill holss that wers svailable for a vart »f
the area shown in figuze 5. The strucivral mapping would have be=en
greatly expedited 1f the &%las had been avalladle st the time the
geclogy was mapped, Iinstead of only ths uncoordinated records of
several mining compsaniss.

The Hosking mine noar New Diggings, Wis., illustretes a tyﬁical
srcuate ore body st the =zast end of a local syneline (fig" 6). The
ore body outlines the structure eround the end of the fold. The
“pitches”, "flats', minor flexures, the slight central anticline within
tha larger controlling syncline, and the miror vertical tension frac-

tureg along the general central axis of the structure npre typical

{section A'-A, Tig. 6).
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Recent large-scale prospecting based on the strvuectursl patterns
daseribed above has been very successinl ir laceting new denosiis of
ore along extension of known ore trende or on newly locnted siructures.

The gzgh-veln lead depnsits &ré Testricted $o the Galena dolomite.
Their chief ore mineral, gzlena, occurs in veins filling vertical

Joints of the ghear $yna snd in ped-like masses at favorable horizons

along thece Joints. In meany deposits the ore replaces the rock adje-
cent to the Joilnt snd also fills the oreviously formed solutlon cavi-
tizs along the joint. Several such pod-liks denosits may occur one
above the other at favoerable horizons aleng the szze Joint. Single

mineralized ioints sre often tracesble for well over a mile; they

have nearly uniform strikes, H. 70% ¥. being most common.

Origin of the Hegionel und locnl Sitxucture
The regional struoture, the leocal structural feafures, nnd the
major ore body fracture patteins spvear to have beern consed by
reglonal tectoniec compression. EBxespt for the accentuatlon of pre-
axisting tectonic siructural features by local solution, virt:inlly
ne evidence can be interoreted =3 supporting t.e long-held theory of

local slumping that sought %o account at lsast for ths small basing
and the associated fractures.

The time of deformetion, though noi known with certointy, wng
definitely pos#-5ilurian and may well have baen late Peleczoic or

rost-Palsazoic in age.



Minerology of ths Ore Deposlits

The mineralogy of the oras ig valatively simple. The known
primary minerals include ankerite, barite, calelte, chalcopyrite,
dolomite, zalena, #old, msrcasite, millexrite, pyrits, quariz, silver,
sthelerits, and wurtzite. An areenic-cobalt mineral, not yebt identi-
Tied but p0551biy having the composition of Colad or Goﬁgg iz known
to ceour in fine intergrowths with marcssite. Flements anperaring in
srrll nmounte In the ares are cadmium, germanivm, molyhdenum, snd

zizgonivm. The silver in the galens of the ore denoslis rangss

hetvesn 012 and 2.0 ovnees rer ton.
In the errly stesges of mineresliceiion the molutions not only
lTeached the coerbonete rocks Tt oles silicified and dolomitized the

mre-exi-ting roacks,  The ailicification was earlier. Rocks thet vwere
noruelly calearesus tut sre within and bwrdering the ors depo;its are
Ingally completsiy or pardiy altersd to mavsive chert or dolomite,
with 1ittle chonge from thelir originel ampenrsancs.

The minerals in the ore davosita fall into a regnlar, parsgenetic
cecuence (fig. 8). In cimole hnnded veins the early miherals are near
the walls; tut if during deroeition & vein was reopened along the
csnter or slons; the walls, the sequence may sppear to be complex but
is fundamentally st1ll regular. Galens ig commonly in large cubes;
sphalerlite snd marcasite nre veaslly in leyered masses or in concen-
triec parmillerr nodules of radiating crystals sugezesting colloidal

pracipitation. The sthalerite resembles wurtzite, EPd gome evidence

exists that part of it was originally that mineral.
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Vertical and horizontal zoning are recognizable. Galena pre-
dominstes at the higher horizons, sphalerite at greatsr depth. Dolo-
mite and silica incresss in quentity with denth., ¥ickel and erseni-
eal cotalt minsrais have been found only in the deever deposits.
Regﬁonaliy there is likewise a general zoning of the ores. Lead is
more sbundant near the periphery of the dietrict snd zine in a large
central area (fig ). Copper, berium, smd nickel ares all present
in largest quantity in a central zons 13 riles wide extending north-

west through the entire district, apparsntly irzesvective of structural

features,

Oxdgin of the Ores

Until recentiy these ore depoeibs wara generally considered to
be devozited from cclqd, dégcanding aT mrissiasn watera. No eriteria
have yet bsen discovered that finally substentiante the metaoric or
prtesisn hypothesie versus the hydrothermal hypothesis,

The best evidence to date, thongh not conclusive, indicates that

the ores were devosited by hydrothermal solutlons with temperatures

probably not exceeding 100° c.23f

Eezwhouse, W. H., The bemperature of formation of the Misalssippl
Velley lead-zine depceits: Eeon Geology, vol. 28, 1933, pp.
744750

Garrels, H. M., The Higsissippi Vallev type of lezd-zinc deposits
and the prodlems of mineral zoning: Zeon. Geology, vol, 38, no., 7,
1941, pp. 729-744.

Behre, C, H., Jr., Heyl, A. V., Jr., and HcKnignt, B.T., Zinc and
lead deposits of the Missisgsippi Valley, in Dunham, XK. C., ed.,
Symposlium on the gaology, paragsnesis and reserves of the ores of
lead and ginc, 18th Intsrnat. Geol. Cong., London, 1948, »pp. 46~
61; reprinted, Part 7, Sympusiwm and Proceedings of Section ¥, The
geology, paragenesis and reserves of tha ores of lead snd zing,
1850, pp. Bl-69,.
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The Bureau of Mines and Geologlical Survey had worked in clossa
cooperation in the fleld for several years, and 1n 1947 thasy held a
joint field conference to determine the form and scope of the present
Atlas. Both sgencles were famillar with the tyves of information
needed to Tacdilitate mineral development and the oroblems that would
be enéountgred in the field in obtaining data from the pumerous com-
peniss and small mins operators. A cempendium of the mining and
drilling data in the district, with sxplanstory symbols, appsared to
sarve the purpose.

I8 southwestarn ¥Wisconsin the recording of hasic factual data is
ralatively simple owing 4o the form and horizontal attifude of the
deposits, together with the uniform method of exploration, devslopment,
and mining throughout the district.

The Atlag comprises uniformly scaled snd sized maps of the dis-

——, . ————

trict, showing features of exploration, development, and mining in

nlan, supplementsd b; detailed logs, analyses, and other date in suf-
ficient detmil to form a convenisnt uniform record of all available
mining data for future use in the study, evaluation, and develomment

of the mineral wealth. The size o7 the dlstrict-—the limits of which
are still not firmly established—-and the smount of expleration, de-
velopment, and mining known to have been done, dlctated that the under-
taking be schaduled over o veTlod of seveéral years. Figure 9 shows the

_'counties of Wisconsin goversd by the Atlas,




Initially, 1t was necessary %o lbcate sources of information in

order to oblteln and record all available pertinent dsta. The bulk
of the available informatlion cams from the records of companiesg op-
srating in the distriect, the flles of Government =zgencies that have
done similar work in the area, the records and personal observations
of informed individwals, the local newspapérs, and exploratory end
develomental field work by the compllers of the Atlas.

Some informstion was, of courass, obtained with the atipulation
thet it remaln confidentifal . Such stivulations are respscted, and
drill records and maps bearing thet information are marked HConfi-
dential” end are not avallabls for inspsction by vnanthorized persons.
Howsver, this requested limitation complicates the work and does not

perrit the fullest atilizatlon of the Atles.
1~

Liany times records of one company were ohbtained as confidential
data Trom oiher companies. It wes $then necgeasary to obtain releass
from the original company thai{ had specified the information as con-
fidential. Commonly when several comvpsnles had worked in an area,
latters of relesme ware obbtelned from esch in anticipation of
ancountering confldential informstion. Worthwhile maps and data
that the owners would not permit to be removed from the premises

~wera dupliceted by contact priniing, microfilming, or other
photographic methoda.

Hicrofilming is a guick and rether lnexpensive method of dupli-
cating informetion. Microfilm forms & resdily avallabls compact
racord that can be easily stored in a minisum of space. The other

duplication methods such as dlue orints, blue- mnd brown-line vrints,



ozalid, van dyke, 2nd photostat are nlso satisfactory. They have
poxe advantages in map duplication becguse of their Incrasssd
readability and decreased distortions.

Phe use of s microfiim projector to enlarge the individual
frames of the developed microfilm permits typed coples of the drill
records to be made by resding directly from the projector scrsen.

However, maps mast be trsced and thersfore some distortion will

e

generally sxist owlng to lens aberratlon and enlargement from the

microfilm. Prints or tracings of the key maps 1n s district were
Pttty .

obtained when possible, as they are easier to read and cen be repro-

duced to give & better over-all pleture. The microfilmed maps ars

excellent when used to supplement trzeings or m»rints eand for

parmanent records,
_,__A-____—-————“‘__"'_'—.

& seale of 200 feet to the inch was selected to form the deszis
grid of the Atlae mars. This scale represents the most sztisfactory
compromiss in this disirict between detailed drawing end convenient
size. Thus, each regular section of land is repressnted as a squers

slightly in excess of 26 inches on a side. Irregulazr sectlons,

regardiess of size or shape, sre shown also in individual atlasg

p—l
——

sheats.

The sgections are subdivided into guerters and sixteenths by

dotted lines of different welights. A1l information necessary to
orisntation and location of any property, such as seciion, township,
range, county, bar scale-—in event of chotographic reproduction——and

2 section reference number appears on each atlag shest (fig:i:10).



In compiling each volume of atlas maps the county is teken as

the whole, and each sscilon of land so designeted by Federsl land
office survesy, regardlass of size or shave, is taken ze & wnit (fig.
11). H®ach section 1s numbered in sequence, without regard to town-
ship smd rangs lines, until svery section in the éounty hanrs a
distingalshing mambar (fig. 11). These are entitled "section
raferences? and correspond exactly with the sectlion of land thay
serve to idaﬁtify, fost of them will revresent a block of land one

mile squars. In Wizconsin there are 777 secticn references in lowa

Codnty, €30 in Lafayetie County, and 1,203 in Grant County. Where

no information of value to the Atlas is to be found in & particuiar
cection, that section reference sheet ig not drawn pending informa-
tion, though it contimies to retain its originsl section reference
nurber,

The system of assigning section refersnce numbers wss decided
upon as the most expedient method of indexing the unis seciions. Xot
only can the individual Aflas sheets be readily referrad to by secticn
reference number, but also the drill records or logs can ba nore rand-
11y indexed and correlated. Confusion or error arising from use of
section, townshlp, and range is reduced to a minimam by the use of
only one ideniifying namber for euch section in any one county. The
Indexing and filing of drill records is grestly facilifnted and sim-
plified by thie system, hecause the bindsrs containing the drill
records need_only include as many records as are convenient for hand-
ling and reference. Further, one adjustable loose- leaf birnder will

serve as the original conteilnsr, and other binders can be sdded =as

nae@ed.



Commonly, severasl vroperty owners own land in any one section,
“snd drilling mway have been done at varlous times on each parcel of
land . Several iikewnumbered sequences 0f drill holes may occur for
each parcel of lend, resulting in confusing duplicstion, and thers-

fore serial numbers are assigned fo _the individual drill holesg to

eliminate this confusion.,

_ Drill holes, about which only location or location and hols

mumber are known, remain unserialized. Serial numbers are given to

drill holes consecubively in the corder identified and are never dup-
licated on any one sszction refsrence mao. The first sgrial nuwmbar on
any map i pumber one, and the last serlial number will be that of the
last hole ldentified, ragmnrdless of the tims lavpes or locatlen on

that sechion reference.

—— —

- Bach 4dentifled drill hole, therefore, has two numbers. The first
ht e — N . I i,

——

_number is the serial number assigned by the compllers of the atlas, and

the Egggai_numbar 1s the hole mumber assigned et the time of drilling.

The hole number identifies the original drill hole and is a check in
serialicing. The serial mumber vermits resdy eross refersnce between
drill holes on the Atlas maps and the geoiogic drill logs filed dnder
the corresvonding section refarence numbers in the log bocks (fig. 12).
Inesmch as ths general geology of the district vpermits the use

of plan maps Lo greataest advantage, all mine workings are shown in

\plan with s01id lines indicsting surveyed workings and dottsd iines

rindicating unsurveyed workingg or workings thet ars subject to guestion.

e e

- Howsver, the symbols and typé of maps adopted when compiling an stles
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should be those which will best illustr=te the type of ore devosits

ocourring in any mining district. ILongitndinel and croes-mectional

vievs of mineralized gores to deplct surfece or undsrground mining
o 4ritling can be adapted to depict the geology and mode of ore
oceurrance in almost all mining districts.

As simple a legend as wae reconcilabdle with clarity and undex-
gtanding was adopted for all atlas maps. Only four symbols were
selected to show the relative minerslization encoumtered in the drill
holes. This permite 2 more rapid interpretntion of the maps, facillitatee
the tranafer of data from o0ld records, and simplifies the final drawing
of the section reference maps. Ho Iinformation is lost, for if a ques-

tion arises ar to the degree of minaralization in any hole or group of

holes, it can reedily bs determined from a study of the logs of the

holes in guestion.

Blackened holas indicate a minsralization of ot Jenst—FE—vercent

e i

L

lead or zinc content, eingly or combined, through a minlmum distence

—

of 2 feet.
O+ o 2ABb.

One-h=2l¥ dbleckeried holes indicate a2 minareligzation of from a.

trace to 3 percent lead or zinc, singly or combined, through a minimam

—

distance of 2 feet.

—

An unblackened hole, rapresented only by a cirele of the sams
"__H_"'_——_._______,'____.r,_._—-—-—uv-————'—‘— T
.

slze 25 the other drill heles, indicates a _hole in which no trace of

e

mineralizztion is fourd. A serial number indicates that faectual

ettt ——— . —

e

data 18 avallable in the log book.

R

Tha *dry-hole® symbol is used to indicste drill holes adbout which

no information 1s known excent locstion and vpossibly drill hole number.



Whenever possible the descriplion of the formations present

and the neaturs end degres of mineralization appear in the log.

Fhen compiling the drill logs for ths Atlas, all posaldle dﬂta_rﬁfer-
ring to the lithology, minsralization, geologic structures, and water
venetrated should be retained, as wsell as all driliing information
such as date drilled, driller, notations as to poor recovery, etc.
Rearrengements of all of this information to fit the Atlas format

are adviseble, tut the omission of any of the vertinent information
decranses the value of the drill records for future use, The impor-
tonce of a particular item of data for future mining or geological
1nse cannot be predicted in sdvance, so all of tha ipformation ghould
ve retained.

The garial mumber and hole numder on eech drill log sﬁaet are
the sams serial snd hole mumbers that eppear on the Rap. The section
refersnce numbsr must appsar on each log sheet, as other section
references have slmllar serial and log pumbers, Additienal neces-
sary and useful information is the collar elevation of the dzill hols,
prope%ty location of drill hole, the date the hole was completed, the
company or operator who did the drilling, the persoﬁ who logged iha
hole, and the type of drilling,

Most drill logs in any ons mining area will be found to contain
colloguial expressions accepted as g matter of custom by the local
minergs in preference to the more generally recognized terms. Unless
| the repder is familiar with the nrea some confusion might result in
the interpretation of such tarminology In tranecribing the rezcords

of drillings in Wisconsin into the log books of the Atlas, the most



gatisfactory arrangement was to divide the drill loge so that lithol-
ogy end estimeted mnslyses vere considered and tabulated separately
according to (1) strata penetrsted, and (2) assayed values and depths.
Thias method permits sufficient editing of the drilil records to make
them understandasble to interested varties who are not familiar vith
tﬁe locel terminology.

Flat books of the eccunties, showing property ownership, are an

e

aid when siarting to complle an atlas in a new and unfemiliar district.
Commonly, maps of mining proverties or drilling locations have refer-
ence to some property owner and tims can be fdentified and located by
study of the vplat books.

Highwvey mavs give a gond over-all picture of the towns of a mining
district and the rosd system. Humerous small mines and drilled areas
sre related only to roads and road intersections. Thug, not only are
mzps of the Toszds necessary to lecate the drilled zrees or mine prop-
erties, but also the roads must be shown on the Atlag mavs 1f {he Atlas

maps are aver to be uead in the field to locate miring properties or

driiling sites. _Recent air photos end tovogrephic maps ars 3&rtic§f

larly useful in obiaining sccurpte locatiens of mines, drill holes,

gection cormers, end Jandmsrks guch as roads, rallroads, snd section-

line fences,

e e

The land survey that {incinded the southwest Wisconsin rining
district was complsated by 1840, end consequently only & few section

corner and very few quarter corner markers can still be identifled..

';Heyerthelass, this mining district, unlike those of the western

United States, is also a well-cultiveted area in which many fencs




1ines and intersaections of fence lines constitute section Iines and

gection corxrners, Furthermore, many of the roads rin along the
gecbion COXNALE.

saction lines, and the road intersections aprroximate the trme
section normners, Therefore in drsfting the maps of Wisconsin for

the Atlas, all roads are shown because many nining »roverties and

drilled areas sre tied into the roads. All passable roads are repre-

sented as being 60 fest wide. Thals figure is tut an avproximation,

based on the average width of 1oad from fence to fence; however, it

igs time—saving to standardize. Stancdardization avoids ths vpreoblen

e r——

af raviasing the Atlas every time & road is improved snd widened,

mskes it easisr to draft the maps, and sids-steps the vroblem of
datermining %the width of the actusl right-of-way of every romd %o

be drawn in the dlsirict.

Nrilling and mwine records that are pertinzent 4o the Atlas should
be recorded by microfilming, printing, or typing, even if unidentified,
This reacerding may not seenm nececssary in cases where the information
ig already preserved and avallnble, but in many cases driiling and
mine records of the work done by individuals or smrll comvanies are
disposed of, or lost, in t;me. Work in ¥Wisconsin revealed that old
records obtained from individuals or smell companies weres ofien
disposed of vhen returnsd, eithsr on the assumpiion that they had
been made a mztter of record or that they wers no longer of any value.

Information on naw section reference work sheets is generslly

—compiled in pencil so that corrections or revisions can be quickly

and easlly made. When the informatiosn on a work sheel ssemg falrly




*

complete, an inked tracing is drawn snd prints mede, These vrints

aye issugd in lieu of the old work sheei, and then any new informstion
can be added when nscessary from the latest work sheetl to the inked
tracing, end sgain meke a new print.

Project headguarters for the Atlas in Wisconsin is at Platteville,

Wls., & fiald office of the Buremu of ¥ines. All final drefting and

———

rinting is dons at Buresn of Mines reglonal headguarters, Minnespolle,

Minn.  Conmzeguenily, the typswritten loge and penciled section refer-
ence sneets are sent from the field office to Minneaonlis and the
printea drill logs and latest prints of the section references ars
returnsd to the fisld office. OCare snd checking are necessary to
ingurs that no records asrve lost.

When the prints sccomoeenied by the origiral work shaeets ére
received st tane fisld offics, they are carefully checked, one ageinst
the gether, for errors in drafting. Ian the event of ertcr?;igundezn
standing, it iz found to be more satiafactory to mske all corrections
et the field office where the personnal are nost familiar with the

work. Only one cffice is then responsible for correcting errors, and

possibla confusion and time-teking correswondence is avoided.

Haps and records that are not properly ldentified or located with

resnfct to recagnizéd land matks or section corners will be obtamined
resoat _be odlained

in undertaking the nssemblsge of an =ztlas, Meny maps end recovds will

have only one nams on them, that of a property owner of record some
yesre prior. DSuch difficulties should be anticipated, hut they cen be
mininized by use of a card file that gives ths names of = nmine or

rroverty end is cross-indexed with information nacegsary to locats
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LConstant checking of informstlon is necessary.

tha propersy. This file is best eccomplished by making snd cross-

indaxing the carde as mine and nropsriy names and locations are
enoountered. A few cards added daily will scon rasult in a satis-

factory working file, ¥Whsan completed, the file will constituts a

valuable permanent racord of tha mines of the distriet and a valu.
able adjunet to the atles. HNames or information once of record and
pormitted to be lost or forgotten cennot always again ba obtained.
Accamulating, sorting, recording, and indexing maps and records
procesd slowly. In the final anslysis there is no gquick and easy
mathod of complling an atizs. kevieglon, clerification, and coxrrection
of records is & continuing vrocess which cdemands gttention to dstadl.

Exrors will pe found

in the most careful work, and szlteration of maos Decomes neceassary

as new Informstion is cbisined.

outhresd

o

At this writing, the AYlss is authorized to cover ihe
%iécbnsin ginc-lsad district. Howsver, similar deposiie sre known
to exist in northeastern lowa and norilwestern Illinols under the
gsame general geologic conditiona. It is enticipated thst this wﬁrk

wlll be expanded lo include these aress.

CONQIUSION
Varied and widely scattered informstion on vrospecting, develop-
ment, and mining in southwestern Wisconein is being collected, sssembled,
Over

and tatulated to form & minsral exvlorsztion ond development Atlas

300 mines, many mining properties, wnd ths lccations of 13,300 drill



holes are renrssented on the Ailas méns. Logs of dril}.hnles are
assembled, serializsed, and tabulated in the log books. Estinntes
sre that in another ysar approximately 20,000 logs of drill holesm,
the leorztion nf wmoany sdditional mining'pr;parties, and meps and
infermrtion on 380 mines, rewresenting ths tulk of the infnrmation
cariantly avallabdle in the digtrict, +ill have Dbeen recorded.

The Atlps shasts of Wisconsin will serve snd ara alresdy ssrv-
ing many useful tarposes. A nermenent record of all the available
zwining information in the district is sstablished in a centrally
locrted and conveniently usable form. Sufficlent coplise are msde
and diztribnted so that 1it4le likelihood exisis that in the future
tha records iﬁ t'ie Atlzs will be pstmansntly lost. Txplorstion end
operational mining engineers have an sasily transferable pource of
{nformz tion wpon which tn plan explorstion, development, and mining
programs. Geologists studying the distriet are orovided ccmplete
Theaga naps are on a convenient scule for gealogle map compilation
and sre nccomornied by easily identifiable and corrslated drill hols
logs that contzin =1l the rscorded geology in ssch drill hole. The
Atlss promises to greatly accelsrete future geologle studies in the
digtrict. Locsal and district-wide ors reserva calculations are made
mich ezsler by the convenient Atlas. Ummined ore depogits and wro-
tores for future gensrations sre placed on accassible public records
for futurs dsvslevment. Individuals or companles interested in

developing commercial mines in the district have s convenlent sourcs



%o examine its votentialitiss. The mény uges of the Atles will assist
in assuring the contimed preduction of ore from tha part of thes
district in southwesterm Wisconsin.

Projects simliar to the Atlas compllation for Wisconsin would
be fanaidble and worthwhile if adapted to other mwiming districte in
the Inited Statss. The work as described in this recort, while moszt
avnlicable ta teddad vein daposlits, can be modified to include other
vein derosits by shnwing dlv and strike, wiith {1llustrativse sectlons
on szchtion refersncs mavs,

If 1in any mining district sn ntles type projsct 1s deeied advis-
able, and = confarence 1s held %o decide on the form and condent, one
galient thought should be kewnt in mind, namaly simolicity. Atlas
somoilation demends patient, pairastsking work, oroceeds slowly, and
neads constant ohecking a2nd revision. For thege reasons comﬁlicution
should be avolded. Unnecessary svmbols and compliczted routine will
prolong the work and made it more difficult and exwensive. Since 21l
the vrodlems in comsiling the atlns cannot 5s anticipated, es mich
latitnde as Doasible should bha sllowed thoss nan who will do the work.

The complietion of a comnrehensive minersl atlas of n mining
district will resalt in incressed chances of success for exploratory
drilling and mining develonoment. The over-all plecture of the mining
district, as iilustrnted by tha Atles, permits a better understanding
of the geology and the natura and cccurzence of ths ore bodies within
~the dietriet. Further, z commlste picture of the srea could Indicate
favorable locations for nrorpscting outsids the kmown limits of the

district.



Mining districts throughout the United States contain unworked
and marginal ore deposits, tut the records in many of these diastricts
have already heen lost or will be lost with the passsge of time. One

of the functions and zdvantages of an atlas Is that 1t preserves

records of prospecting, develoyment, and mining. An atles wonld serve

‘to aliminate in many places the nesd for venturs capital %o reopen
mining propertias'to determine grade and guantity of ore avallable
with each change of aconomic conditions. Thes unwatering and sampling
Asgay

of minesa by successive operstors would seldom he neceggary.

velues, underground workings, ore ressrves, and additional data are

a natter of record in en atlms.
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