A DIP NEEDLE SURVEY OF
THE WYANDOTTE-WINONA AREA, HOUGHTON COUNTY, AND
THE CHERCKZE AREA, ONTONAGON COUNTY

By Kiril Spiroff*

INTRODUCTION

In 1928 the Michigan Geological Survey initiated a magnetic
("aip-needle") sarvey of the Keweenaw series of the Michigan "Copver
Country," and thc ficld investigations since ande hnve demonstrated that
by this simple metnod of geonhysical nrospecting geologic structure can
be determined in orens having scanty or poor rock exnosure but which
contain nagnetic formations. ‘

The writer was assoclnted with the survey in the summers of
1937, 1938, and in 1939 was assigned the Wyandotto-Winona area of Houghton
County, nnd in 1940 tho contiguous Cherokee arca of northcastern Ontonagon
County. The arcens arc named for the principal mines in each.

Field procedursc was the same in both arcas. A checkerboard

of control lines wns mrrkeld out nt onc mile intervals, following the

section lines as closcly ns poesible. Dirl compnss was used for direc-

th

tion nnd lines werc trped with o 200-foot steel tape. Along ronds,
abrndoned logging railroads, and the Misery River trail, stadia traverses

WeTre masc. All othor locntions were established by dial compass and

survey of the Cherokee rnren by Dr. J. Zinn, Messrs. D. Andrew ~nd P. Jones.
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Their assistonce is nclknovledgsed with apnrecintion.

he writer is nlso grateful to Dr. A. C. Lane for much helpful
ceriticism and advice, to ¥Mr. F. L. Van Ordcn for informotion on the
Wyandottc proporty, to Mr. R. Scober for maps of the Winona property, to
Hr. F. L. Batcheller, Chief Enginecr of the Copper Range Rnilroad, for
right-of-way maps, and to Mr. John M. Wagner, of the Copper District
Power Company, for the company's maps. Airplaonc photographs of the
district helved moterinlly in plotting lokes and checking geogravhical
nerkers.

In the Wyandotte-Winona arcn dip-nccdle readings werce trokon
cevary 20 paces (52.8 feot) nlong scetion lines and conter lines of
sectionsg, and at quarter-nile intervals vheorever more detailed informa~
tion was reguired. Reedings were token nlong all stndin-surveyed
routes. In the Chorokoo nrea also, dip-ncedle readings were tnkon
every 20 pnces along control lines ot one mile intervels, along the
north-south linecs through the center of the sectlion, n~ad nlong east-west
lines ot quarter-mile intorvals. In some mlnces detnil work was done to

detersine loenl strikes ~nd in othor plrcos cortrin zones were folloved

All dip-nccdle rendinge wore cnlibrated to a stondard to con-
form to worlkz of previous years. Detall naps of ench square mile were
made on section paper, using 1 inch = 100 paces (2000 paccs = 1 mile).
These mops show dip-neccdle rendings and all physiographic features.
Photostatic copics of the field maps were reduced to o smaller seale from
which compositc maps of the region were meade and the goology interpreted

from them.



THE WYANDOTTE-WINONA AREA

The orea surveyed in the summer of 1939 is the Wyandotte—Winon§
area in sections 9 to 17, 19 to 22, and 28 to 31, Town 52 North, Range 36
West, Houghton County. The Winona mine is in sections 20, 29, and 30,
and the Wyandotte in section 21. Other mines in the area are the King
Phillip, which adjoins the Winona property on the southwest, the New
Wyandotte in the western part of section 28, and a few shafts along
Misery River in section 106.

No mines were operated in 1940. The mine machinery has been
Junked and removed, and all the mine buildings have been sold or torn
down. Only the foundations and rock piles remain of what was once an
active community.

A nap showing the horizons of high dip-needle readings was
completed in December 1939. A year later outcrops in the neighborhood
of the Elm River mine, which were located in 1938, were plotted on this
map, and information furnished by diamond drills and mine workings was
added. With this information, the positions of the key conglomerates

were traced through and some of the fnulit zones were worked out.

Tornography and Vegetation

In general, the ares is a dissected sand-covered pene-plain hav-
ing gently sloping but heavily eroded merainic knolls and ridges, among
vhich are leokes ond marshy basins. The glacial drift material of the
knolls is mainly gravel and sand; the only clay observed is in section 27.
No rock ridges were observed although many of the knolls have rock cores.

The dendritic streams have removed all but a remnant of the
pene-plain. A nntural amphitheater is at the head of each creck. Small

springs are numerous, issuing from clay scams in the sand. The streams



flow over falls rnd crsc-des vhere they have cut to bed rock. The rock
ledges nt Wyandotte location couscd the 15-foot falls of Misery River,
retorded the hendward crosion of its valley, and hnve prevented the
drainnge of Lnke Rowland n~nd Lake Gerald. The net result of erosion is
a highly dissccted upland, vith stecep sand banks and trencherous quick-
sand bottoms- which is not the impression onc gets vhen driving along
highwoy M-26. The writer beliecves that the plains around Misery and
S5leepning rivers nre boys of the former glreial Leke Duluth.

Most of the ~ron is covercd with brush and a thick sccond growth
of maple, balsam, and poplar. The trees have attained a dinmeter of two
to six inchos. Such cover interspeorsed with slnshings and windfalls
made the survey difficult. Only in scction 16 and the northern half of

scction 17 arc stands of virgin timber. These were lumbered in 1940.

Sources of Informntion

Qutcrons The outecrons in the rron nre for and scnttered. All show

1.

glacinl strictions. The rocks cuxposcd src ophite, diabase, and associ-

ated anygdaloid ~nd "Felaite" conglomer-tes. Tho ophites occur in
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Misery River just Below the conglomernte
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otte location, and
also ~long the river in tho contrnl nart of scction 16. The dinbrses
were the most conspicuous rocks. They stand out as ridges and form the
cores of the highest ITmolls of the area. The ophite and diabase rre sim-
ilar in appearance, but nre easily differentinted. Diabases do not show
cleavage flashes of the augite crystals, nnd the dip-ncedle readings on
the diabase ledge werc normal. The conglomerates stand out in knolls and
nro also the beds of many stresms. The picturesque V-shoaped canyon in

scction 17 is cut in conglomerate. All the conglomerntes are similar in

apnearnnce, pcbble content, and cementoation. The conglomerate nt Wyandotic



location is about 200 fcoet thick mensurcd along the exmosure, but the true
thickness is probably about 160 feet, the greatest thickness of conglomerats

noted by the writer.

o

Yines The Winona mine was the largest in the arca covered by this
report. It consisted of four shafts, which in thirteen yecars produced
over 16,000,000 pounds of refined comnmer. The mine workings extend for
a distance of about 9000 feet zlong the strike. The deepest workings are
at 1500 fcet. A shaft about 1500 feet northeast of Winona No. 1 shaft

: >

is evidently on thoe continuation of the Winona lode.

The King Phillip ninc is southwost of the Winona mine. Its
ninc workings nrco connccted with the Winona, ond for many years the two
provertics were onerrtad by the sanc commeny. In 1924 the writer was
Hining Engincer ob King Phillin lo. 2 shoft. The 12th level at the
bottom of the Xing Phillip shoaft oxtended 400 feot o the southwest. If
memory and notes arc coryect, the commor coatent of this level was about
trrelve nounds to the ton. A rouge zone of clayey material is in a cross-
cut into the hnnging wall. Mr. R. R. Scoher, former superintendent of
the proverty, revorted thet this claycy zone was also found in the Winona
mine and was uscd as a horizon marker.

1

The only prosnecting north of the Winona mine other than drill-

ing was in the southeastern part of scction 19, where rock crops out and
the overburden is shallow. Trenching exnosed two conglomerates and some
amygdaloids. A shaft was sunk on onc of the amygdaloids, and the char-
acter of the material on the dump offers encouragement for future prospec-
ting.

The prospect in scction 28 was called the New Wyandotte.

o)

Belicving thet comnicrcisl commer was near the Keweecnaw fault, a crosscut



was driven to the south into o sandstone formation but commercial copper

was not found. Howevey, this crosscut is very interesting and the geo-

logical conditions shown in it have contributed much to the general know-
ledge of the region.

At the Wyandotte No. 11 shaft in section 21, a long crosscut
exposed many flows and amygdaloids. Some stoping was done but very
little copper rock was shipped.

Three shafts were sunk in section 16 but commercial copper was
not found, although in one of the three shafts (the so-called New 16
shaft marked No. 3 on the map) the ground looks encouraging. The
material on the dump has large amounts of calcite, quartz, prehnite,
epidote, and some copper. This shaft is only 65 feet deep ~ no drift-

ing or crosscutting had been done.

Geologic Interpretations

The writer's interpretation of the gecology of the Wyandotte-
Winona arca is based chiefly on dip-needle readings, outcrops, and
personal knowledge of the region. Valuable information was derived
from mine meps, drill records, and oral communications from miners and
enginecers in the district. A cormlete record of drilling in the area
ig in Lanc's report on "The Keweenaw Serics of Michigan," Michigan
Geological Survey Publication 6, 1911, and in "The Covper Deposits of
Michigan," Professional Paper 144, United States Geological Survey.

On the map accompanying this report, the high dip~needle read-
ings arc joined as they represent the ophitic flows or magnetic zones
within the flows. Where the overburden is comparatively shallow, these
belts (whother of one or more flows) were casily discerned, but where the

overburden is thick, the individual zones of magnetic intensity scem to



blend and the rondinss rre unifornm. Inough high readings have been
obtrined, however, to give the position of verious key horizons.

-

The dinbasic flows are not used as horizon morkers. In places,
hotrever, thery become onnitic snd have high inteansity, and the intermre-
tations beconz difficult as the dinbase may be joined with an ovhitic
flow either above or below its nrover horizon. Deteiled work along
certain belss in n zig-zog fashion eliminstas errors duo to such cheanges
in the flows.

1on plotted on a mep the high magnctic bolts are shown to hove
a somevhat parellcel arrsngement and the strike of the beds is shown as
changing gradually through o curved course. This curving or bending of
the strike may bo due to faults. Inasmich as outcrovns showing displace-
mont were not found, and detalled work was not donc, it is dcemed cxnedient

to man o bend in the formation rather than to show repcated fault dis~

placements.  The minc workings and the drill records of the New Wyandotte

do not match. The bend in the crosscut vwas in dbreccinted material and
the crosscut had to be timbored. The mine managemont believes the cross-

cut is in o foult zone. The nosition of the fault zone indicated on the
map is only tontative as detailed work is nceded to fix its ecact location
ond to deternine the relative disnlacenent.

Due nerth of Liele Rewland, in scocticns 14, 15, 16, 10, and 11,

L a s

o commlicated frult zone is indicnted. The creck in the area is inter-
mittont and has sand banizs 100 fcet high. The coverdurden is probably
over 200 feet thick, as indiceated by the foct that din-needle readings

wore wniform and it was not nossible to pick out any magnetic belts.

In the Elm River area (the southern pert of the area surveyed

n 1938) the outcrops torminate in a flat sand plain in which Ce A, Lizumey

rocoenized o large nunber of frults. The drilling in the arcn is exton-



obtained from a numbor of crosscuts and mine
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sive and infornntion
workings. Correlation is uncertain becnusc some of the strata appesr t§
be repeated, poerhans duc to diagonal faulting and tear faults. To work
out the exact locations of the faults and the formations, very carcful
detailed vork needs to be done, the truec location of the drill holes must
be found, and a more scnsitive goophysical instrument, such as a Hotchkiss
superdip, will have to bhe used. The fault zone as indicated shows a
large displacenent.

The outcrop along the creek in scction 17 is identified as the
Great Conglomerate. Nr outcrops in this arcn werc found by vhich to
confirm the cxistence of flows above the conglomerate. Elsewhere in the
Kowecenaw Poninsula the Leolkce Shore trans occuny this horizon. The Outer
Conglomerate crops out in the northriest corncr of section 17.

The nesition of the Kewcennwr foult in this area was not indicated
by dip-neadle rondings. Its locrticn was Gctermined by drilling, nmine
omloration, and the rolative nositicn of the No. 6 Conglomerate. The

b

locnticn as shown on the nep is frirly cccurnte for most of its length.

The high din-noedle readings holvned te cstablish zones, and vhen

4 L

the mine and drill recowds wore suncrimmosced on the dip-necdlo readings

it becane possible to corrolnte tho soolegy of the Wrandotte-Winona arca

e

with the arcs farther north.

Conclusions
The dip-ncelle map of the Wynndotte-Winona ares, shoving the
ke horizen markers as well as physical ~nd nine development work, sheuld
be of value in fulure prosmecting in the ares
.

The nrp siaows thoat meost of the cxplorenition hns been confined to

the horizon of the Wineno lode, vhich hes tho srme streotigraphiceol nosition



as the Isle Roycle lode. Sheft Vo, 3 in scction 16 is believed to be
in the horizon of tho Osceola lode. The shallow shaft in section 19 is
near the horizon of the Calumet and Hecla conglomerate.

The rest of the region has not been prospected.
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THE CHEROKEE AREA

The Cherclee arca in scctions 24 to 26 and 34 to 36, Towm 52
North, Range 37 West, ~nd sections 2, 3, 4, 8, 9, 10, 11, 15, 16, and 17,
Torm 51 North, Range 37 West, Ontonagon County, was surveyed in the summer

of 1940. The Cherokce mine for vhich the arca is nemed is in section 2,

Torm 51 Worth, Ranpge 37 West.

Tovography and Vegotation
The ru~scd tonograrhy of the Choroliee arca is in marlzed contrast
to the flat mlacial lalzn bed toposrnphy of the Wrondette-Winona area

]
i

ljacent on tho onst. Only a smell part of the southwestern scction of

ac
the arca wes once covored by lacial Liake Duluth. The greater part of

the arca wnas above the lovel of the glacirl lokes ~nd i1s o typical well-
drained gleciatod surfrce of rocky knolls and ledges, in part surrounded
and thinly covercd brr morainic sands and gravel. Somc of the rock ridges
in the southern part of the sroa rise 200 feet obove the wvalleys. Glacial
grooves and strisc on mony of the outcrops benr South 36° East, indicating
ice novenent from thoe Xoewetin centoer. Toy outcrons show the contacts

hetroon the congslomerates and lava flows but certnin outcrops are of the

same coaglomernte and rre very helpful in plotting rclated flows and in

o~

lotormining foult dignlacenents.
The nart of the ares once covercd D7 Leke Duluth is a vhite

sandy boneh. Grevel hoechos nork the sheorcline of gslacial lakes Duluth

and Alrconounin. The ~rovel pits in scetion 9 heve been onmened in a frog-
i) * S e : - Ly
nant of one of those nncicnt beaches. Arctlhicr beneh ot o level lower

thrn Loke Duluth consists almost ontirely of horizontally stratificed cloy.
In sechtion 17 ithe Dnst Branch of the Fire Steel River hes cut a channcl 50

faoot boler tha glacicl leale nlain of Lake Algoncuin. Drainagse in the
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areas of thick drift is hanhazard.

A dense second growth of manle, poplar, and basswood, and slash-
ings from recent lumbering operations make progress in surveying difficult
and slow. ffone of the arca is uncer cultivation and only one family can

be considered as mermanent residents.

Sources of Inférmation
Outcrons Outcrons are nunerous. Host of thenm were located, but due
to the thiclr brush cover some probably were not discovered. The outcrovns
are red conglomerate beds and black lava flows. No attemnt was made to
differentiate between the digbasic and ovhitic flows - all are called
traps.

In section 17 a "felsite" outcrop was noted above a thick con-
glomerate bed, but the contact of the "felsite!" with the conglomerate
could not be found. (The term "felsite" is wsed in accordance with the
custom of the Michigan Geological Survey.) This outcrop is at the level
of Lake Duluth but almost impenctrable forest cover and slashings make it

extremely difficult to gother much information concerning its relation-~
=3 (=

shin. The total arca of

the "folsite" is about two acres.

In & hand specimen the felsite is red with a dense groundmass
in which arc embedded a large number of plagioclase mhenocrysts about one-
quarter inch in length, octohedrons of megnetite, and a few well-rounded

The microscone revealed idiomorphic phonocrysts of

guartz phenocrysts.
oligoclase with o large amount of cnidotec in a trachytic groundmass of
lath-shaped orthoclasc ond acid feldsnar with magnetite and apatite. The
secondary ninerals are hematite, epicdote, calcite, and chlorite.

In the arco to the south similar rocks, known to be intrusive,

crop out. When the survey cxtonds to the southern arca, the writer
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helieves that the Telsite may wrove sipgnificant in unfolding the regional
i 1S

history of the Michigan Conmer Country.

Previous Exmplorations A number of small »ite, shafts, crosscuts, and

drifts have been sunk and cut in the area. All are south of highway M~26
and north of the Copper Range Railroad. Very little is known about any
of them as all workings, with the cxception of the Cherokee mine, were
abandoned about thirty years sgo.

The Henwood mine in the northwestern nart of section 15 consists
of three shafts and onc drift. It is on a rock outcrop that was probably
2 high moint along the shore or on a bar of glacial Lake Duluth. The
workings follow a small fissurc about two inches in width, dipping 60° to
the west. The vein mateorial is mainly quariz and prchnite, with some
notive compper. Sone of the vugs contain adularia crystals. The wall
rock of this fissure is onhite in which the nugite phenocrysts arc ton
millimeters in size. The excentionally high intensitys of divp-ncedle
recdings shows the nresence of a large anount of nagnetite (probably
sccondary) . As the dumm netorial is of uniforn character, it is doubtful
if any crosscubting to the foolwall or hansing wall was done.

In the woods north of the nine at the cdge of a fiecld is a
shallow shaft with a 40° dip to the west. Thig ¢hnft is in a well
breeciated anygdaloidal zone.

Four shafts which probably follow a small fissure were sunk
nesr the southeast corner of section 16 in the cast side of a large out-
crop.

The Penn exploratiors in section 2 are in an amygdaloidal zone.

The Dunn shaft in section 2 is on a contact of a conglomerate

and a flow.
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Meny other snall shafts, pits, and trenches, particularly in
section 36, exnlore the Winona belt.

The Cherokee mine is the largest development, and concerning it
Ben F. Sparks, Secretary-Treasurcr of the Cherckeec Copper Company, says,
"The property was diamond drilled in the years 1911 and 1912, locating
four copner-bearing lodes. Trenching was then done to open up the out-
crop of the lodec - thc overburden being shallow {from 5 to 8 feect). A
shaft was started on vwhnt was called the Winona lode. Copper was found
in this arca from the grass roots down to a depth of the prospect shaft
450 foet, nnd —“hen the work was stommed on December 31, 1917, due to high
cost of nnterinl ond shortage of labor during the war, the shaft was then
bottomed in cownper.”

Some of the importsnt dismond drill holes have been plotted on
the map of this rcport but ~ll the drilling donc is recorded on Map 12

of Professional Paper #144.

Geologic Interpretations

In the Cherokee area, as in the Wyandotte-Winona, the writer's
interpretations of the geology are based upon dip-needle readings, infor-
mation from outcrops, and a personal knowledge of the geology of adjacent
areas in the Copper Country. The map, Plate XIII by Meuche, in Liane's
report "The Keweenawan Series of Michigan," Publication 6, Michigan
Geological Survey, 1911, and the map on Plate XII of "The Copper Deposits
of Yichigan," Professional Paper 144, United States Geological Survoy,
wore also informative.

In the Michigan Conper Country certain well-defined conglomer-
ates are used as horizon markers. These have been numbered ~nd many

heve been named, usually for the nearest locality or mine, but
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unfortunately some conglomerates have been given more than one name.
The amygdaloidal copper mines are placed in the section by referring

their compper-bearing lode to the nearest conglomerate. The small dia~

7

gram accompanying this report shows a typical cross-section of the
Michigan Coovper Country, showing the stratigraphic position of the
conglomerates in ouestion and of some the better known amygdaloidal
nrocucing belts.

Although the high dip-needle readings are not shown on the map
accompanying this renort, they were joined by lines that represent the
onhitic flows or magnetic portions of flows. Where the overburden is
comparatively shallow, these belts (Whether of one or more flows) are
conspicuous by thelr high intensities, but where the overburden is thick,
the magnetic intensity seems to blend and the readings are more uniform.

By relating a number of belts of high intensity to the outcrops,
the continuity of the various key conglomerate beds was deciphered.
Records of drill holes supplement and substantiate the information ob-
tained by dip-needle ohservations. The discussion following is of the
relationships of known outcrops, lodes, and conglomerates to dip-needle
readings.

The position of the Keweenaw fault was not located by dip-
needle readings. Its location was plotted from drill records and from
its relative nosition to key horizons above it. Its exact location is
not certain but it is vprobably not far from the position shown on the map.

The Baltic Lode is above the No. 3 Conglomerate but in the
Cherckee oree its position is unknown.

Between the No. 4 and No. 5 Conglomerates at least two ophitic
flows are fair horizon markers. They crop out in several places but the

din-necdle readings on them arc not very consistent. Below the No. 4



15

Conglomerate a densc flow having such peculiar surface characteristics
that it is rcadily distinguished from other flows, and on which dip-
needle readings nre normal, crops out. Where thesc relationships were
noticed Conglomecrates No. 4 and No. 5 werc plotted.

The No. 6 Conglomecrate is the first definite horizon marker.
Numerous outcrops are along its strikc and its position was readily
determined by the dip-needle rcadings.

The No. 8 Conglomerate was located by outcrops and by its rela-
tion to No. 6 Conglomerate. The Isle Royale Lode, where known to occur,
is stratigraphically above No. 6 Conglomerate. In the Cherokee ares it
is known as the Winona Lode in which the Winona and King Phillip shafts
are sunk. The Cherokee and the Penn explorations are also in the same
belt.

The No. 9 Conglomerate, better known as the Wolverine sandstone,
lies stratigraphically just above a zone of high readings.

The No. 12 Conglomerate, known also as the Kearsarge (the SO~
called Shawmut Conglomerate of the Chorokce arca), igs determined by its
relation to a zonc of persistant high readings which correspond in strati-
graphic position to the Osceola Lode.

The No. 15 Conglomerate, nlso known as theo Allouez Conglomerate,
liecs directly above a wide belt of hish magnetic intensities.

The No. 16 Conglomerate is in o zone of low intensity between
two wide zones of high dip-neecdle readings.

The No. 18 Conglomerate is the upper margin of a wide magnetic
zone of high readings. Conglomerates Nos. 15, 16, and 18, were iden-
tified in drill holes and outcrops.

The position of the Great Conglomerate is locrted by outcrops,

and mnrks the beginning of low readings characteristic of the thicker
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sediments.

As tho survey was cnrried un in the geologic secction (at places
where the overburden is shallow) the increased intensity of magnetic
readings is belicved to indicate the probable location of the Lake Shore
traps. Outcrops werc found which verify this assumption. Most of these
outcrops arc amygdaloidal lava flows, but “felsite." probably intrusive,
is also in the belt.

The Outer Conglomerate was located by outcrops and in section
4, Town 51 North, Range 37 West, nnd scction 33, Town 52 North, Range 37
West, the exposures arc very striking. That the Freoda sandstone is
present cannot be definitely stated, but several wide sandstone beds
toward the ond of the V-shrned gulch in scction 4 probably mark the bottom
of the Freda sondstone. .

The conglomerate horizons werc not plotted in scections, 15, 16,
and 17, due to the lack of sufficient data. The dip-necdle rendings
indicate deep overburcen, and possibly in sddition, considernble struc-~
tural divergeace from the normel trends. A survey of the nrea to the
south will be neccssary to work out the structure.

Only thosc faults that show horizontal displncement normal to
the strike of the bods are drawn on the map. Bedding faults (strike and
dip parallel or nearly so to the surface of the flow) arc not shown.-

Some of the outcrops indicate such faults, but brecciation in the outcrops
concealed their exact position and they could not be found by the dip-
necdle.

The dip of the conglomeratc in the creck in section 11 is Wost
about 20°. To the west and higher up in the scries, the following dips
were observed. Conglomerate No. 6 has a dip of 65°; the amygdaloidal
zones vhich outcrop in the ncighborhood of highway M-26 dip 50°; the

Quter Conglomcrate in Section 4, 25°.  Whether this inconsistant dip is
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duc in pnart to original irregularities in deposition or to faulting can

not be definitely stated.

Conclusions

The "dip-needle" survey has established that belts of rock,
both flows and conglomerates which elsewhere have produced the greatest
amounts of copper, cross the Cherokee area and their positions are
located. These important zones have not been explored by the drill or
by shaft, but it is believed they reprosent favorable ground for future
prospecting. . To emphasize this point, a diagramatic cross-section of
the Kewcenswan scorics has been propared. It shows the zones of rock in
which the great copper lodes are localized from place to place, and the
relative value of copner produced from cach.

The large nap accomnanying this report shows the key horizon
markers of the Kewcenawan scries from the Keweenaw fault to the Cuter
Conglomerate, and also sites of exploration and certain physiographic

features.
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