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Thurs4ay, April 27 SE$SION I
Abàtract Na.

Chairman E • G . Pye Page. No.

8,30 A.M. Registration and Social Hour
9.30 Address of Welcne WL.CS Greer

Business Session .Henry Lepp a

10.30 Glimpses of the XXI Injernational
Geó1ogca1 Congress -s A. ic. Snelgrove iS

11.00 Geocheidcal Anomalies in Forest Floor
Material I Progres Report D.fl Trd1ey 18

11,20 The Petrology of the Ge4o Nine R.C..Ee 'ay
1l.O An Investigation of Sçme GoldQüartz

Veins . , V.. Oja 12

Institute Luncheon 12.30 PJ.

SESSION II

Co.iChairmen Henry Lepp, A. K. .Snelgrova

2.00 PN Sublacustrine Topography of Eastern Lake
Supe'ior Jack Parker

2.30 Recent Contributions to the Late and
Recent Geological History of Lake
Superior John }. Zwnberge

3.00 Ve1octy and Isotropy Stwltes of Pre
cambrian Lameflar Forination2 (to be
Dreserred by G, Secor) D. W, 4erritt 30

.3O (o'fee and biscuits (no charge)
Granitic Rocks of the Pembine Area,
Northeast Wisconsin - J. Allen Cain 6
Tectni Analysis of Some Precambrian
Rocks, Horn Area, Bighorn Mountains,
Wyoming John C. Palmquist 13

.O0 Lithology of the Seine Series in the
Vicinity of Crilly, Ontario W. L. Young 19

Friday, April 28 SESSION III

Co-Chairman Henry Lepp, Gerald Anderson

9.OQ A.N, Types of Iron Formation in Western Ontario
ar4 Their Sign ficanc 0. G. Suffel 16

9.30 Geology of the Nakina Iron Froperty,
OntariQ W T. Swensen 17

3.0,00 Geology of East Lake St. Joseph Iron
Formation A, T. Avison and J. .F. Wbite 3.
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Friday, April 8 SESSI0N III Abstract No.
Page NQ,

10.30 A,M. Coffea and b±scuit?s (no charge)
100 The. Erce Lake Iron Formation, Red

Lake Mining Division, Ontario •. M. We Eartiey 3
11.30 Some PetrQgraphic and Chemical FeatureE

of the 0iinlirtt Iron Range, Pt Arth
Area W. W. Mooz'ehouee

Institute Luncheon 12.30 P.M.

Cobaiien Trevor Page, R. V. Oja

-' 2.00 P.N. Rem nent gnctsm and Orgin of
Hard Hematite in recambrian Banded
Iron Fortnation W. A • Gross and D W. Strangway 7

2.30 The Use of the Dp Need'e wi1b Specia3.
Reference to Magnetic Taconite
Exp1oraiion — william J. Hne 8
Manganese in the Menonirise Iron Rang€i,
Niàhigau (to be presented by gaul Zirnmer)
Paul Zimner and G icnatra 20

3,30 Corfee and bisc4ts (no charge)
Rep1aoment Texture in Negaunee Iron
Formation E. L. Beutner b

I.30 The Distribution of Manganese in Sedimentary
Iron FoririatjQna and Associated Rocks — ffnry Lepp 900 The Thterpolat±on Parabola Applied t
5e002x1 Deriatve. Interpret&tion — Lloyal 0. Bacon 2
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A. T. Avison Geologist, Ungac; Iran Ores Mxtrea].
K. Abe]. Geologist, Geco Nines 'Manitouwadge

Lloy]. 0. Bacon Michigan College of Mining and
Technology, Houghton, Michigan 2

W. Bartley Consulting Geologist, Port Arthtr 3
B. L. Beutner UI Chief Geo1ogist Jones & Laughlin

StOl Corporation, Pittsburgh. Pa.
R.C.E. gray Chief Geologist, GecoMines,

Manitouwadge
j Allen Cain Deprtment of Geology, Northwestern

University, Evanstn, flhlnois 6. Re Gross Assistant Professor, Department of
Geology, University of Toronto 7

U. J. Hinze Department of Geoipr, Michigan State
Univerglty, East Lansing, Michigan 8

C. Kustra Nie1gan College of Mining arid
Tehnology, Hôüghton, Michigan 20

Henry Lepp Associate Professor of Geo)!igy,
Univezsiy of Minnesota, Duluth 9

D. W. Merritt Geologist, The CaliforuiC. Can7
in New Orleans, Louisiana 10

W. W. oorehouse Professox' Department of Geology
University of Toronto 11

Ray V. Oa Consulting Geologist, Port Arthur 12

V. T. Onodera Geologist, Geco Mines, Manitouwadge
Jo, O Palmquif .Departmont of Geology3 State

Univeri.ty of Iowa, Iowa City 13
Jack Parker Michigan College of Mining and

Technology, Houghton, Michigan ilL

A. K, Sneigrova Professor, Michigan College of
Mining and Technology Houghton

G 0. Suffel Aasociate Frofessor Department of
Geology, University of Western

Ontario, London 16

W. T, Swensen Asdstant Vice President, The Anaconda
oIiipany (Canada) Lirnit,e, TorontG 17

D • Strangway Research Geophysicist, Bear Creek

Mining Company, Denver, Colorado 7

F. White .. Geologist, teep Rock Mines Ltd.,
Steep Rock Lake 1

D0 H. Yadley Associate Professor of 1ining Engineer"
1 ing, University of Minnesota, MinneapoliS 18

U, L. Young — Ass±stant Profes sor, Department of
neology, Carieon College, Ottawa 19 -•

P W0 Zer District Geologist, The M. A, Hanna

company, Iron River, Michigan 20

J. H. Z'umberge professor, Department of Geo1o
University of Michigan, n Arbor 21
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GEOLOGY 0? THE EAST LAKE ST. JEPH ThCI WOPY

A, T, Avison and J, F White

Magnetite iron formaton occurs in a belt of meta.
morphosed Keewatin#ype se&Lments at the east end of Lake at.
Josepk in N th-centval Ontario. Two major hwiz ens and nuirm
smaller lenseà of iror formation re interbeddéd with a series of
quarbz''biotite schists and tLc chlorite and anetifrous schists
near the north áomtait of an igieoiis mass of granite and gatbro,
The two major h'izone vary betweo 3.O and 1180 feet wide at 8tU'
face and are believed to be made up of closely interfthgered lenee
rathex than widespread regiilez' beda.
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THE ThTERPOLPTION PAR&BOL& APPLIED TO S CO DEIVATIVE IEPREL'AT ION

•
Lloyal 0. Eacon

• Numerical second derjvatLe forpuIation is derived for
one dimensional (profile) arid tWQ ditnensioua3. (surface) data. Coiu'
parison with other methods of second derivative calcjlattrn is px'e..
sented for several minezal exploration areas



THE BRUCE LP1KE IRON FORMATION, RED LAKE MINING DD1ISION, ONTARIO

M. W Bartley

The history of exploration for treatable iron 'ormation
at ruce Lake, Red Lake Mining Divi3ion,, Ontario is described a1cng
with a brief review of the general ratigraphy and strueturee The
Keewatin..'t37pe iron fonnation has been deliz:ieated by geological nd
geophysicai riapping, and diamond drilling has outlined two stthstanr
tial iron. çre deposits from which a des±rable peflstized product can
be dx'ved.

(



RPLkCEMENT TEXTURE IN NEGAUNEE IRON FORMATION

E L. Beutner

Studies and Qb5ercations which were iade during th past
fifteen years in the curse of field mapping, exploration drilling and
mining in a portion of the Marquette Range south of Negaunee, Michigan,
point up sonie interesting relations between charatsrstica of the iron
romation, geological structure and the localization of soft irn ore
deposits

Evidence here seems to indicate that much of the. iron forina-
tion had undergone oxidation before ore forming processes were actIve and
possibly before completion of iiastrophisn, Secondary oxidation, leach-
ing, replacement and sometimes actual inioval of both iron and silica
occurred in some zoneLs which had been strongly fractured through folding
or faulting ar4 along the contacts between the von formation and in—
trsive ocka. Where waters circulated through such disturbed areas
they 1et their mark in a distinctive spotty or "leopard" texture which
is superirrrposed on the norma]. straight bedded iron formation.

Tha avenues of circulation nay be traced from the present
surfae through steeply dipping fault zones to the lower thin bedded
part if the iron formation where the soft ore bodies are localized.
The fact that the hanging wall iron formatibn of many of the ore deposit
exhibits the porous "leopard" texture suggests that the game solutions
which were responsible f leaching and repaoement in the iron forxna..
tiori may also have brought about nearly completu removal f silida and
enr±c}ent o.t iron in e1eted structm'a). situatjox to form the high
grade ires,

I



THE PPROLCY OF THE QECO MINE

R,CE. Bray, LK. Abel, V.T. OnQ4e'r.

Mo'e detailed petrographic studies o the rocks
associated with the Geco cop zinc ore deposit at Maz4touwadge,.
Ontario, thafl waE previousIy possible have establJshed the sedi.
meritary Qrigin of the grey gneiss, The variations in the quartz.
muacevlte schist and in the horn.fel are escrbed, The intrusive
quartz dirites and pegrnatjtea are also described.: The rntainorphic
minerals connected with the re zone are discussed.
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PREGAMBRIAN GRANITIC COMPLEX OF NORTHEASTERN WISCONSIN

J. Allan Cain

From an area oX soiie 350 square miJes mapped within th
Wiconsin Pre canbrian Qorriplex, a rock..uriit was selected for more de
ta structural and modal analysis. This unit the Newingham
Granite lies jirmiediately 3djacent to the town of Pembin, is .sci$
O square miles in area1 and has intrusive contacts wi±h greenstone,
bjotite neiss and horriilende gneies.

Nodal data from 70 specimens- for quartz o1or index,
feldspax ratio (potash. feldspar/plagioclase), and total feldspa', as
well as spific gravity, were analyzed. on..orthoginal polynoird.aJ
analycts was used — via 1.3. 650 - to compute linear and quadra
tic trexid!..surface8 and deviations for each variable.

A comparison of these results with those *tained by
lthitten from his similar £tudy of the "older granite" of Dneal
(Ireland) indicates the potenttal petrogenetie significance of
trend—srn'face analysis.

I
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REMA.NENT MAGNETISM AND THE ORIGIN OF HAiti) HEMATITES

IN PRECAMBRIAN BANDET) IRON FOIThIATION

W. H, Gross and D W. Str.ngway

Because hematite is a mineral with a high degree of znagnetio
stabiUty t was considered possib]e that a study of the reman t maget.
ierrx of hematite ore bodies In. iron forration 4ght add to a knowledge of
their origin. To test this possibility, a number of ,riented spLmens
were collected from two hard hematite ore bodis that ocem' an iron
formation near. Fort Gouraud, Mauritania.

Or of these ore bodies is an elongated ens of hard hematite
which occurs in a steep plunging "S' shaped fold. The lens is roughly con
cordant 'with the trend of the bedding of the surrounding iron formatiofl.
and it is known to extend to a depth of at least .7S0 feetbeiow the present
surface without any detectable change in physical or chemical properttee.
It was found that the principal directions of remanerit magnetizatoii must
have been formed in the hematite whefl the. beds were essentially flat.
This is interpreted to mean. that' the bulk of 'the hematite in the ore is
either syngenetio and was formed as an Iron rich horizon during sedimen"
taton or it was formed by leaching of the flat-lying iron formation. The
steep inclination of the magnetization in the beds when. they have been
"unfolded" to the flat position suggests that the ore was formed in the
Precambrian when the earth's magnetic pole w:as located in Northweatei
Africa,

A Second rather magnetic direction on one of the limbs
is thought to indicate the Lormation of secondary hematite that was formed
either by reworking of the primary hematite or by introduction. of hema-.
tite into the ore zone at the time of folding. If the ore Is essentially
syngenitic, prospecting for additional ore bodies of this type at Fort
Qouraud should be governed by a knowledge of the primary features in the
oigina. basin of deposition.

A second ore body is composed primarily of soft hematite
that has a hard hematite capping.. The soft ore is relatively shallow in
depth ar4 .s discordant 'wth the bedding in the underlying iron formation,
The magnetic dixections in the hard hematite capping were lagely random
but hae some preference towards the present magnetic north. These
results suggest that this type of hard fii was formed by leaching
In re].ati'ly modern times.

It is concluded that the hematite ores at Forb Gotiraud have
had a complex and multiple origin.
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T}E USE OF T} DIP NLE
WITH SPECIAL REFERENCE TO MkGNETIC TACONITE PLORAT ION

William J, Rinze

The dip needle, crie of the oldest of geophysical explora.
tion instruments, is skill beig used as an ecploratiori tool particu
larly in the arch for magnetic taconite ores0 However, the highly
distorted magnetic fields associated with these ores oten produce
misleading dip needle anomalies due to the interaction of intensIty
and inclination effects0 tase histories and a laboratory investiga-'
tioia employing controlled magnetic fields illustrate the profound.
effect that both of these magnetic yariables have on dp needle.
readings • Results of a laboratory investigation indicate that large
negative normal settings nay be used to subordinate the effect of
inclination over high ±ntensit ranges thus forcing the dip needle to
give a clearer picture of the rnagnetic character and distribution of
the rock formations. The period of oscilJation of the swinging dip
needle, which decreases as the vertical magnetic intensity increases
3fld as the inclination decreases, can also be used as an aid to the
successful geological interpretation of dp needle tnoaliea.

Studies indicate that temperature, orientatior, and
leveling variations normally encountered in field operation of the
dip needle result in negligible errtx*s and a stuclT of dip ieedle
reading method indicates that the optimum, reading method varies
wit l the requiremezts and conditions of the surveys but that the
reading rrthod based on the ritnetic meanof the second, twice
the third, and the fourth reversals f the oscillating dip needlei most universaU acceptable.

I
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TH DISTRIBUTION OF MP3ANESE IN SEDINENTARY IRON FORMAT IONS
AND ASSOCIATED ROCKS

Henry Ipp

The average Mn:Fe ratio f Precambr.an iron formations
is O.O3! which is essentially the same as that of the average crystal.
line rock (' .028) from which these formations were derived • Post Pre.
cambrian iron formations, on the. other hand, have an average Nn:Fe
ratio of 0.007, indicatIng a pronounced geochemical separation of
iron and ianganese as compared to the crutal average. The difference
in Mri:Fe ratios of the two age groups of iron sediments nay be due to
differences in depositional eivfroninents ( dizing. environment favors
the separation o! Mn and Fe, rbonate fie]d does not) or to differ.
en.ces In the nature of their source rocks,

In Precambrian Iron fornmtions, the oxide horizons have
considerably lower' Mn:e ratios than the c'bonate..silicate horizons.
There appeai's to be a correlation between Mn:Fe ratio and CQ2 content,

The distribution of Nn:Fe ratios for analyses from the
Quyuna range 18 bimodal • The rorinangan.U'eroua sections of this iron
formatIon show lower than norma'. MzuFe ratios whereas the reverse str for the manganiferous horizons, The average iralu of the Mn:Fe
ratio of an iron formation nay provide an indication of whether or
nt sedimentary manganese deposits can be expected in the same sedi.
ment1ary sequence,
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VELOCITY AMISCIrR0PY STUDIES OF PFECAMBRIAN WLLAR FOR1ATIONS

Donald W Merritt

A prelimnary field investigation was made of seismic
wave velocity arilsotropy in lameilar formations. Results of the
shallow seismic refraction surveys in seven different localities
on Precambrian metasdimentary and inetaigneous rocks cornprising
eight different lithQlogies inciudin schist, granite gneiss,
banded iron formatiO, slate and per±dotie altered to serperitiriite
show that velocity anisotropy is meaurable in the Zi4d and nay
be useful in delineating structural orientation in buried fonna..
tions, Sei'mic vave velocities in steeply dipping formations
characterized by beddiig, jointing, cleavage or fractures were
foufld to be faster in the directjon parallel to the fractures than
perpendicular to theni The ratias between the seirrd.c wave veio''

cities parallel to and perpendicular to these feat1res approached
values of two to one,

I



SE PETRORAFHIC AND CHEMICAL FEATURES OF
THE GUNFLINT IRON RANGE PORT ARTHUR AREA

W. W. Moorehouse

be results of about 100 spectrochemical analysss of
iron fømtion and asociated argillites from the Gunflint and
Mesabi ranges are suzmnarized and compared with simiLar ana1yes of
ancient and recent marine and non'-marine sediments of varioi typese
The results of these analyses are consistent with a marine or
bracki3h-.water environment of depo8ition of these iron fcrrmation.

The significance of various characteristic textures of
the several facies Qf the Gunflint is revieied. The granules ai4
other features of the taconites, as well as their field oharcteris-*
tics are indicatIve ef active or tebu1et conditions of depos±ti5n.
The variations oftei encountered ri the mineralogy f the taconites
point to the mixing of the products of local regimes of varying h
and pH. The influence of diageriesis and itamorphism in modifying
the mineralogy and texture is discussed. It is voncluded that they
have not seriously disturbed the aigriificaxzt environmental criteria.

The petrog2'aphic features of the other main facie3 of
the Gunflirit are corzsidered, it is concluded that these result from
variations in depth, turbulence and organic content in the environ-'
merit of sedimentation.

Textural and compostiona1 features bearing on the role
of volcanic contributions to the accumulation. of the sediments of the
Gunflint cQnclude the discussion.

I
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ANVESTIGATIONOFSO GQQUARTZVEIT

R V Oja

This ijwestigation was conducted ort 30 o' 70 ore-.
and non!ore.'bearing quartz veins in one section of one of the gold
-jnes of the PorQupine Camp, Qntario. Although all 70 veins had
been exposed and developed by underground headings, not all con-u
tamed gold in qu'antities'suiTtcierrt to make ore Since both ore-
nd non-.ore-beqring quartz veins were identical in appearance in
iamond drill interectionD and in the underground eXpQsm'eB, the

perpleirg decision, "Should the vein be develope4 further?' zearly
always h.d to be faced.

This research, therefore5 sought to establish a means
Qf distnguishg between ore- and non-.ore-.bearing quartz veins by
petrographic, dcrepitation and spectrographic techniques klthoigh
it was discovered that ore-.bearing quartz contains more liquid in..
clusiorts and decrepttates 11$ to 3i% more than the non-.ore-.bearing
çucrtz, sp much overlap exists in the results of these observationa
so that no single secirnen cnbe categorized with as'surance.
Sir.ilarly, no conclualve differences were revealed by spectrographic
irrvestigation.

After reconsiderIng the methods of quartz vein formation
and gold introduction, it is concluded that, apart the gold,
there need be no major d. erences in the chemical or piysical pro"
perties of the ore— and non.orebearing quartz veins considered inthis iigation,



33.

TECTONIC ANALYSIS OF SOME PRECAMBRIAN ROCKS,
i IGORN MOU1TAINS WYOMING

Johii C, Palinquist

A Laramide blocls"like uplift of the Precambrian basement.
resulted in the formation of a faulted mountain. niasa cveririg approxi..
rnatély 27 equare miles, extending southward from the centraL Bighorn
unit. The core of this uplift contains complexly folded, £oliated
hihgrade metamorphic. rocks

Precambrian rock types include pegmatite, anphibolite,
calc—siUcate rock, fldspathic rotk, btotite shist, marble, banded
ironstonø, quartzite, varieties of garietiferous rock and amphibole'
rQC1S in addition to the predominant gneiss. Schistosity, inineraJ_0g1.
cl and lithological. layering are conformable throughon the complex
with c±oss—cutting pegmattes being the çuly exception. These rocks
are believd to have originated from reginaJ. metamorphism and later
alkali meta.somai4,vi of supracrustal. rocks. Alkali inetasomatism,
apparently a post-tectonte event arid perhaps a late stage of the
regional rnetamorp1iism, culmirated in pegmatitizatot.. The staurolite'.
quartz s'ubfacea of the almandinei.amph±bolit,e facies is iidioaied.

The internal structure of the metamorphic rocks is
dominated by a complex anticline plunging to the norrorthwest.
Foliation, lineation, reiaton of minor folds and distribution o
mapped uiits all point to the existence oi' this fold, but the preoise
g&ometryof the fold is elucidated ory after a study involving methods
of st&tistical analysis and tectonic profile construction, This study
reveals a closed, slightly overturned cyiindric4 anticline dth.
planar limbs, Measured lirieatiori cqrrespo4s to the axial line as
determined from statistical analysis ot foliation data, and is, there'..
fore, b.Uneation,

Sediinentary..covez' structures are believed to result from
passive draping cver active basement blocks. The blocks are bounded.
by the Horn and Tensleep faults, The attitude of the Horn fault parallels
foliation weas the Tensleep fault appears to be a rejuvenated Pre.
cambriaxt fault, These relatiàns demonstrate that the strictural grain
of the basement may influence later deformation.

I



SISBIACUSTRINE TQPCXRAP}1T OF EASTERN LAKE SUPERIOR

Jack Parker

Interpretation of recent echosoiinding taken by the
IJ,S. Lake Survey indicates that the Lake Superior basin has been
excavated by ice out of relatively soft rocks,. and that inoraines
on the south shore hold the water at its present level, Long,
nà'rw vaUeys, as much as 700 feet belcw sea level, exteid as
rrruch as So inils in a northau"south directions

Differential ros±on of hard arid soft Dock8 and Of
shear zones pern.tts mapping of the general liiiiits of lavas,
sandstones, and glacial drift, the 4irection of ice mcvernent
and. the major faults.

I



GLflSES OF T} XXI I1'TERNATIONLGECLOGICAL CONGRESS

A. K. Sneigrove

A travelogue of the Copenhagen Congress in August,
1960, by one of N.tQhigan Tech's official professional delegates.

In additiou to attending the meetings, the speaker
yiited the Western Noegian Fjord oouxxbry, and participated in
geological exeureicns, in the 0810 area &td in the rnird.ng cezitera
of outbern Norway



T!?ES OF IRON FOR1ATION IN WE$TERN ONTARIO AND THEIR
ORIGINAL ENVIRONMENT

G. G, SiiffeJ.

A detailed study of published literature mentioning
or describing sedinnta7 iron formation in Western Ontario has con.
firnied that there are four types aufficiently different n character
and lithologic arid structural envfroruiient that they can be readily
distinguished. The Patricia and Port Arthur Mining Div±sions provide
a north.south section across the Superior province in Canada. It is
suggested that the iron forniations were deposited. in enornents
compatible with those supposed to occur during a sequence of geo.

synclinal sedinntatioi with the development of jsland arcs.

It seems conceivable that the IIars hail Lake series and
related rocjcs of Coutchiching type represent ancient shelf deposits,
the oldest rocks in the Province The Keewatin type in almost cer-.
ainy lagoonal marine, the iron. proba'bly originating i'rc volcanic
emanations, The Windigo1an or imniskaming in closely associated
with producte of mechanical erosion of eugeosync3.inal rocks. The
origin of the iron may have varied with time and. place. The Animikie
formations are imiogeosynclinal, blQnging to a new arid uncompleted
cycle,

Although this area is upposed to represent one of the
original continental nucleil, considerable evidence suggests that
still older land masses exited, as yet unrecognized.

I
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TYPES OF IRON FOINATION IN WESTERN ONTARIO AND THEIR
ORIQINAL ENVIRONME

G. G, SuXfel

A detailed study of published literature mgntionirzg
or de3cribing sedirnentar-y iron formation in Western. Ontario has con-
firmed that there are four types sufficiently different in oharacter
and lithologic and structural environment that they can be readily
distinguished. The Patricia and Port Arthur Mining Divisions provide
a orthisouth section across the Superior province in Canada It is
suggested that the iron forT1ations were deposited in erivirormients
conpatible with those supposed to occur during a sequence of ge°
syciinal sedimentatin with the development of island arcs.

It seems conceivable that the Marshall Lake series and
related rooks o Coutchiching type represent ancient shelf deposits,
the oldest rocks in the Province, The Keewatin type is almost er
tainy lagoonai. marine, the iron probably originating from volcanic
eirxiations. The WindigoTzan or Tirniskaming type is closely associated
-ith products of mechanical erosion of eugosynolinal rocks. The
origin of the iron may have varied with time and place. The Ariimikie
formations are iniogeosynciinal, belonging to a new and uncompleted
cycle.

Although this area s suppoed to represent one of the
original continental nucleii, considerable evidence suggests that
still older land masses existed, as yt unrecognized,

I



GEOLOGY OF THE NAKINA IRON PROPEIY1 ONTARIO

W, T, eisen

The Anaconda Ccmpany, through its wholly ned aub
sidiary The Anaconda oinpany (Canada) Ltd., has investigated
optioned arid partially developed a large tonnage of iron ore
amenable to magnetic cocentration0 The reserves are located in
north centra1 Ontario and ccur within a twenty.'two mile belt b!'
layered arid intricately fo)ded metamorphic rocks close to the
north contact of an igneous complex of gz'anite aid pegmatite.
There are two main ore deposits.0 Bx'iarclil'fe. is a steep to
vrtially dipping body 100 to 500 feet wide and over a mU long.
The Tw Nile deposit is flat dipping and confined to an open,
asymretric syricline; it is approximately a in:tle wide and 2S0 to
1400 feet thick. On Its flat easterly punge it i aaucer1ike in
shape and is emanable to open-pltting for an east-west distance
of several thousand feet. Its further extension has been mdi"
cated for at leaat three nd.la by xrgnetometer wor1 in conjunobion
with diamond drill tests.

17



GEOCHEMICAL ANOMALIES IN FOREST FLOOR MATEEIAIS
A PRGRESS REPORT

fl H. Yardley

Geochemical investigations of forest duff (htunus
layer) near ZLy, Minnesota demonstrate that CNi inineralizai.
tion in wder13ring gabbro is rZLected by the Ci-Ni content
of the forest. duff.

The anomalous pattern is more erratic than the
pattern in the underlying till but does identify a target
zones 8anpLing of forest duff is faster than soil sampling
but further simplification of both analybtl arid sanp].ing
methods appears neceasary before recommending the method for
gerra1 app), cation..

18
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ITHOLOGY OFT}SINE StIES LLYrARI

W. L. Yowig

The .&tho].ogy of the Seine Series is diused arid
the three princ±paL fac.e-s are suggested.

Petrologic and geocheincal analyses ef the matrjx of
the Seine "Conglomerate" compare favol2rably with the nearby Keewatin.
lavas, suggesting a volcanic matrix for the Seine "Conglomerate".

Lack or sedimentary features within the matrix: suggests
a non.sedimentaz'y origin. It is postulated that the natrlx was a
voLcsc flow or glowing-avalanche-'tuff which picked up and ircor..
porated boulcers while it was being laid down, and must, therefore,
be thought of as a volcanto r?.ther than a sediment.

If the Seine is to be used as a mrke'formation,
then, it is impprtant to recogzize that the lithpogy may change
from a "boulder conglomerate" to a "sericite..ohlorite 5Chi5t" in
a short distance.

Near Crilly the Series dips under the Keewatin
volcariic6 At Nine center the Series is intruded by the Bad
Vermillion granite, It was concluded that the Seine Series is of
Keewatin age.

I



MA.NQANESE NThERALIZATICN IN THE CANNON IRON NINES,
IRON RWRaCRThL FALLS DISTRICT ,KECHTG

P. W. Zier arid C. R, Kutra

Nngane.sa occurs in only one mine in this area in
quantities large enough and with gzade high enough to make &
manganiferous iron ore product. This paper describes the
mineralogy of this mangantferous ore body. The primary manganese
mineral s hausmannite accompanied by such mzinezls as manganite,
pyrolusite, rhodochrosite, braunite, ar4 rhodordte, as well as
email amounts of i.ydrohauannite and maanese'ich sussexith.

Other minerals occurring with the manganese mineraii.
zation besides the ate, limonite, and goetbite are calnite,
siderite, gypsum, qimtz pyrite, chalcopyrite, native copper,
chrome, montmorilionite, and other clay minerals such as kaolinite
and auxite,

Although rrjanr of the above minerals strongly suggest
hrth'othermal waters, no firal conclusions are drawn at this time
as it is felt much more rork must be done before 4euch. concLusione
ean be made0

(
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PROPOSED CORING IN LAKE SUPERIOR

James I-1 Zumberge

Shallow btton cores arid fathometer records óbtained
from Lake Superior in 1953 provide the basis for seleothig sites
for a coring program in 1961. Cores will be obtaix4 fz'oni several
locations in the western, central and eastern parts or the basin
through the use of a rotary drilling rig mounted on a ship aquipped
to drill in water 1300. feet deep0

Fathometer records frQm a previous cruise reveal areas
where more than 60 feet of laoustrine sècthnent occur above denser
ntteria1, Glacial till gives the sa fathometer signal as Pro-.
c'.mbrian bdrock,

A core retrieved from a depth of 612 feet, 13 miles
east of Grand Marais orf the Minnesota shore, contained 105 lamin-'
ated couplets of alternating light and dark silty clay layers with
an average combined thickness of 8.5 mm. The lighter layer con-.
tains more carbonate than the darker layer, but is almost devoid
of pdflen. Highest pollen concentration occurs in the darker
layer&0 Other material found includes frosted sand grains,
agnetc spherules, arid diatoms5

Laboratory analyis of the cores in which all of
these eleineats are iwrestigatad should provide the basis for the
geological history of the lake since its origin.
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