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in the
theses of 0.U,%trenme 2nd the writer'(é.ﬁ). it peod
nét be repeated here and the presont repert will te
eonfined to local details, ﬂo#ever, the Paure of the
Trenton or Plativilie 1imaﬂtéﬁe,‘the uneonformity of
the °t, Peters sandotone on the Lewer lagnesian
limestone ( Prarie du Chien formation), and some of
ihe peculiar phenomena of ithe latter will receive
nore atiention,

The formations of bed rock to-ba distinguiched

within the present aves are the following:

Qld Hame Hew Name
CRDOVICIAN ORDOVICTAR e
Trenton limestone Platteville limestonﬂ-j;

st. Peters ssndstone  St, Peter sandstone

CAMPRI AN
Lower opnesisn Prerie du Chien
~ limestone formatien
CAIRRIAN
dadicon sandstone
Hendota liméstcae Unnamed

Potcdenm sandglone

(1) Geol. of. tig. vei, II, (2,8) see p, .

Geolopy of Wisconein (1), =nd the bachelor's




As there ig grost dispute over thic quection of
nemeneclature neithertecliumn is to be congideored as
authoritative, The wriler strongly fevors placing the
top of the Cembrisn above the Lower Hapresain st the
uriconformity es there sre no fosesils to fix it else-
where. .

Potsdan Sandstcone,

The Potedam sandstone is not expceced within this
grea bul comes quite necar the surface in the western
part of the diddleton~--Cross Plains valley, It falls
off co steeply beneath the glacial fillipg of the
“walley that ii*ie peirced by but Pew wells even close
to the biuffs, Its thickness is about 780 feet and it
liés unconfermably upon weathered ignecus roeks (1).

Mendota Limestone,

Overlving the Potedam ic the argiliasceons, glaus
conitic or sendy dendots limestone. Only the apgar
thin bedded shaler lavers ave exposed in this ares
near the villare of Creces Plains, Judging by Lhe

section exposee in the quarry al Pheasent Brench just

eact of the northeact eorrer of the map (2), the lower !

'-% Sirommec, thesis 1507,
2Y Ibid, rections of exposures,




hal®? of the formation iz more maseivliy bedded and

would form a fair buildineg stone if it were not for

the objectionatie motteling of red and green, The

top beds of ite 30 feet of thieknese prade through

caicarcous candsione to the everlying formmation,
Hedison Sandstone.

The iadicon sandclone is fregquently exposed in
ledges aleong tho Hiddleton valley. Topepraphienlly,
it ferme rideos and gspurs much 28 does the Hendota
but ic on the whole mere recistant., With regard to
phyeical charpoter, it is most often seon as & more
or lesc cane~hardened, semi-indurated, white to buff

o™ brownich vellow sand., The tedding is variable

with much erose lamminalion and flow and plunge struc-
Cotritmanan,

ture. Proquently silieieus conoreticns from two inches
in disameter down Lo tho sige of coarse shot are net
with not fer below the sumnit, while oeslcite veins

are less often found in this horigon. Loczlly near
Croce Plainsg, broken or bLreccisted rock with quartz
reodes and of uncertsin origin, ie met with, Juct %
below the top, the formation is often celesrecus as |

at lMiddleton where 18 feet is quarried (1). The total

U1 Pindiey A, G,, thesls see bikliopraphy p.. .
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total thieckness of the isdicon is not known but iz

aboutl 40 feet.
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Lower iapgnesdsén Limestone,

fedleantite -

A more detailed treatment of Lhe peculiar fealures
of the internal structure of the Lower lagnesisn

limestone or Prarie du Chien fermation, is piven i

R

Chapter 11, p. . Its usual appecarance iz & hard
grayisgh while, ervstalliine, doclomitic, chertv and
giliciocus limestone, It underiiec sboul three quarters
of the arca forming low rounded hills with few ledres
tc the south, bul appesre in rough crags on the hluffs
near Cross Plains, while in the drift covered country
tc the esct cxpésu;es are apain rather inconspieicus,
It eontaine many caves { sece p. ) thue showing thatl

it is denuded more by solution than dicintegration.

Pogeiles are rare beins represented only by a few
silicified ?tarcpod'shclls probehly Hyolithug, which
arec locally abondant near the base of the formation,
The Lower izpnesian is quarried for road melal at
Hiddleton where the quality is rather pgood,

The upper surface of thie formetion varies withe

out »cferance to the bedding, whioh iz ilself very

F bk b
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irreguler (ef. p. ). A differcnce of 100 fecet in
elevation ir often noted in 2 helf mile or less; the
cignificance of this will be explained on p. under
the head of Physiographie History.

St. Peters Sandstcne.

Overlying the Lower Magnesian and filling the
irrepularities in its surfece is the St, Peters sand-
stone, & semi-indurated, pure white, to vellow, pink
or red, ferruginous sandsténo which ic almost always
cage~hardened. Itc bedding ic very irrepular ranging
from'nearly macscive to thin or shaley with mueh cross

bedding and larpe examples of flow and plunge strue-

ture so that the bedding planes are more often ineclined

then horizontal' The iron iec arranped along joint
planes, other fissures, or just below the surface;

in the top few inches are many iron concretions whieh
are less common beléw ags is 2lso disseminated ircn
colo™ing, On the weathered surface this ferruginous
induration produces the most fantastic fretted surfaces,

proiectiny knobs, ridges and the like. Glauconite

alsoc ic sometimec met with.

A glance et the mep is sufficent to show the




unconformable relation of thic formation to its bagse-

ment; this inference. is confirmed in the field by
the finding of chert fragmente and pebhles in its
bacal layers whieh are plainly derived from the

Lower lagrecisn limestone and definitly indicate an

erosion interval. At other pointc outside of the

present area a bed of red or gray shale is seen to
oecupy the seme position (1),

Owing tc its friable character the St. Peters
does not underlie any considerable hills but appears
in rough ledgee, 0liffs, 2nd orags. Upon disintigre-
tion the goil is very poor and the arecas of outerop
arc hence ususlly forcsted, On account of its soft-
nees eleo the formetion is werthless as building
gtone but the sgofter parts are often used for sand.

Trenton Limestone,
The Trenton (or as somec now oall it the Platte-

‘ville) ig the best exposed formation upon the area;

‘it ocaps thc highest hills with its ed~e marked by

an escarpment even where the St, Peters is verv thin,
The best single sectionc are shown off the accompany-
ing disgrametic sections on pp. . With ropard to

(1) Bein, Bull,.294, p. ; Thwaites, thesis,
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phycieal character the Trenton is more earthy tex-
tured than the Lower Magnecian and more prevailingly
buff colored on the weathered surface. The bedding

nges from very thick (28" in one case) to almost

|
0

shaley while frequerntly thin bandesof glauconitie
shale divide the purer beds. Coneretions of altered
iron sulphide (prohably marcasite) are fourd while

red to whitish chert is seen at eertain horizons

whoge pesition were not definitly determined. The
fresh rock is white or bluish with none of the pecul-
~iar phencmena of the lower limestone barring an cocac-
ional rough surfaced lever, Possils afe extromly
abundant ecspecially in the more thinly bedded parts
and above the lower ten feet of the formation near
the extremly sharp contact with the underiying sand-
stone which mey represent en unconformitv as sugpested
on p. . The collection of foscils is far from
complete and accurate indentifications are hindered
by their poor preservatioh as moulds and casis; those
given are by Prof, Blackwelder and are-largely ten-
tative, ‘

The full thiockness of the Trenton is not known



to be present but if the northwesterly dip al the
East Hiddleton Querries meons anything, it may reach
140 fect in the hill to the west and thus possibly
include gome of the Galena, The subject of possible
higher formations now eroded away is discussed on
;<

Quaternary Deposits,

The eastern three quarters of the arez is covered
by giacial formations which rest unconformably uvon
the indurated Paleozoic sediments. Urnon these, in
larpe part conformebly are more recent lake and marsh
depositc together with a2 little alluvium, These beds
concist of unconsclidated gravels, sands, and clays
(loerlly semi~-induratecd) all ecvered for the most
part by 2 mantle of clay-losm soil which in many
loealities car?iesrlerge numbers of erratic bhoulders
but is wmore often nearly stoneless; it is reparded
for reasons stated on pp. as in larpge part of
golian oripin, The delails of the eomposition and mode
of oripin of all the Quaternary deposits will be

considered in Chapter III,




St ructure.

The structure of the bed roeks of the precent
erea ic by no mesng co complex ac thal described
in tho writer's thesic on the eountry to the eact,
It hac becn determined by the seme methods: the ele-

- vetions of conteetec rether than dip measurments
3 |

which are unreligblc in the ir-ecularly bedded
gandetones and limestcenes, dost of the elevations %

were detemined witnh 2 hand level znd sre corrcet

to within & very few feet, The chief difficulty lay
in Lhe goareity of outerops in theo center of the

arecp combined with the fect that the same horigzon

iz not cverywhere accscable, and no mere then one
can be messured st one place, Hence two, the baces
of the Trenton and Lower Hapnesian limestones have
becne combined or the assumpbion that they arc per-
fectly paralliel end 200 feect apert, In feet thec com-
bined thicﬂncss of the iwo uncon ‘ormeble formations
Letween may vary widly through deformetion of the
loer ~ocks, irrerular deposition of the St.Peters,
ac well ac the possible unconformity at its ‘op,

and irreguler setiling., Nevertheless, the dictortion
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of the gontours wherc thev peas f"mn one to the other
is probably pol grest an’ the areei'weolc?v ic based

or the ﬂtﬂucturn shect,

Looked ﬁt in a broad way the beds of the area
dip pently to the south at the rete of about 20 feect
per mile but with mincr east end west swelle or inter-
rupting ridees, The most marked feature ig that one

south of the iiddleton vallev espceizlly near Cross

Plaing wnere the abscence of the drift ensables it

to be obgerved with fair acouracy. The signifiocanoce

of this and other vallevs which are related to

-* Ry

cynelines ic considered on p. . Thc.unusually steep
div in Sec, 18, ‘iddleton mavy be an error or due to
a frult, The oripin of these fen tures is probably
originasl incqualities of dapositicn accentuasted by
deformation,

The subject of.ihc jointing was not investi-
gated but no escential differcnce from that to the

st was notieed (1),
Slumping ic commor and muet be guarded againsi

in the measurments of contacts.

(TY Marder, Stromme, Thwaites, thesis see p. .




GENERALIZED STRATAGRARHIC SECTION,

QUATERIARY, Thickness, fecot.
Recent.
Residugl Soil---loam, cherty clav, sand,
snd talus; found chiefly in Drift-
Joge -Araal in.pert older, .. ... .. .0-20

Alluvium -=--goil, sand, gravel, and clay
rocently transported by s t*namu....O-lO

Peat---ucuslly sandy or earthy; shown
only in wol mans NGBS oo R .0=10

Lake Pede---fire gravel, sapd, elav, shell
bearing or m9r1y, w]th seme peﬂt and
qune wand . . .l e S e .0=0

e Loenl Tneonformity---meee-amo-

Plecistocene.
Wiscorsin Drift---placizl and glacic-
fluviel uenc°1t of till, boulders,

eravel , and, and olav; statifiod and
unstz wulLlCU... .................... 0-2E£0
---------------- Unconformitye---m-mcneeun

ORDOVICIAN.
Trenton Limestone~---buff to blue or white -
arpillacecous limeglone; shaley to
thick bedded; locally cherty; highly
6t 1o BE B e, 1 G SRRty RS 128? max.1407

St. Peters Sandstone---red e pur-e whitle
ferrupinous candctone; bedding thin
or cross to massive; many iron con-
eretione towards top; base chert
conplonerate and shale,........ ... .1-180




ORDOVICIAN or CAMBRIAN.
----------- ;-—-Unconfcrmity-‘aw——-—--—-—~

Lower iarnescian Limectone---hard, white
cherty, cilicious, dolomitie lime-

" gstone; shows domed lavers, brececia,
conerelbions, oeclite, and peodes; bedd-
ing massive to irregular or folded;
SOBBTAS PEPOu o aniniss it ..00-200

CAMBRIAN.

Madison Sandstone---soft buff to white
calearcous to silicious sardstene:
beddins massive to thin with cross bedd-
ine end flow and plunre structure;
silieious concretions at top........40

dendota Limestone---ghaley, ~ed and green
spotted limestone; bedding thin but
more masgsive in lower part; grades
into adajecent formations......... A

Potcdam Sandstone---goft, white to buff,
glauconitie sandsione; bedding thin,780

———————————————— Unconformity-—------e-cec-o
ARCHEAN?
Capitol Rasalt---dark, finely erystalline

bacie, wecathered ipneous rock; veinc
of quariz and ecaleite.....unkoown....?
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CHAPTER IT.

“omec Notes on the Lower lagnesian Limestone,
The Lower Magnesian Limestione ( sec p. ;
an impure, cherty, dolomitie limestone of disputed

age( probably Cambrian but now eclaseed as Urdovie-

isn) posses many interesting features, on which it

“is hoped that the following noteg will throw some
t

light, to the aid of some future investipator who
may arrive at their complete explanation, Wit!h this. r;§
view a tentalive hypothesss is presented. The £ield
work during which the cobservations were made wes
conducted in the vieinity of iladison during the
years 1008-7 and covered an area of asuout 170 gsquare
miles in which about a dozen outcrops were found
where these peculiar features cculd be profitably
gtudied, A list of the reports covering this area
will be found in the bibliography on p. .

Previous Ipvestigations, Althoushk pumerous
reologigte have studied the formetion in quection,
none of these peculiarities have been adequatly dosg-

eribed. A biblicgrephy on the general subiecel of

limestone conglomerates is here given; it is fairly



b

complete but undoubtedly this subjeet is mentioned
ineidentally in meny other works. No attempt has
been made to inveatigate foreign literature on the
subﬁcot. :

The peculiar structures here deseribed may be
clacsificd as: -

(1) Breceia and conglomerate beds,

(2) Domed lavers,

(3) Folded and contorted beds,

(4) Coneretions and colite,

(5) Mud eracks, cross vedding, geodes, cherts,
ete,

(1) Breeccias. The intreformetionsl donglomer-
etes and breecias are simalar to those whieh have
provoked go much speculation elcewhere without anyone
arriving at a thoroughly saticfactorv explenation,
ilere unforiunatly, weathertny has generally'gone
so far along these relatively porous beds thet their
exact structure is often indeterminate, So feor as
could be ascertained from the weathered surface and
from a few polished scclions, they ame connosed of

enruler to subanpular, although seldom rounded,

e STES e o R ey NS
R L 1 R p e e A
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pebbles in 2 matrix of virtuslly the seme meterial
which occasionaly containc broken Pteroped shells
(0-17, Dumn 22). All pradations f£rom elearly marked
breceias to mere roughness of the roek surface are
cecn, &s ﬁell as from-beds extending for a mile or
more (Madison quarries) to mere irrcpular patches
or lenses, Breccias associated with domed layere
are also found,

The contacls abéve and below = breccia.lng?
are eéqually varied in character: some rest on an
inelined surface eutting the beds below (0-17, Hid-
dleton 16), others are truncated above, but moet
present no definite boundaries seemingly pgrading
into the macsive rock,

A conglomerste of rounded limestone pebbles
in 2 matriz of sand isseen near Black Halk's eave
on Lake llendota (1) while oocascionel indicchiéns
of a2 candstone conplomerate a»c alsec scon at the top
of the Madison sandstone (Madison quar?ics).ﬂthcr_ |
typeses of brecciated rock arc met with in the drift; 4

v inelude the chert and sandstone brececias whioch(2) %

the
g } 0'Connor, thesis séc D
2) Thwaites, thesis.
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< appear to come from the unconformity at the top of

the Lower ilapnecian ( see pp.. ). Less often,
é,chcrt—limestone breccia is met with (see p.
(2) Domegs. The domed layers seen in the accom-

panying sketohes 2re by far the most puzzeling of

all thcpgcbléms presented by this ( pp. ) complex
formation, In shéﬁc, naturally they are most commonly
. geen cnly along a veriical plane where they resemble
a series of arches like those of a bridge ( cee photo-
graph of 0-17 in writer's thesis), but when exposed
in three dimensions, they are found rather io be

a collection of domes, most frequenily of rearly
circular outline, Thepe sre naturally variations
inclﬁding guch compound forms as are shown in the

sketches, In sige these dcmes range from a few inches

in heigth to one benéath which a2 man cen nearly
stond upright; they may stand alone with mascive rock
on every side or occur ip groupg which may either
pinek out or end suddenly;: they are composed of pure,

often thin bedded limectone, or may be larpely chert

nodules or banded with chert layers; they may have

breccia, solid limestone, chert, or sandy glaucon-
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itde material within; they may have breccia, be irun-
cated, or grade into.mascive roek above. There is
..algo every eradation from perfeet domes to mere
undulstions of limestone or shaley sandstone layers;
in vother words their forms arc infinite in variety,
The unduleting sandstonc loyers were ncted best in
the ladigson querries in the basal transiticn beds
but wavy layers in pure sasndstone are not unconmwon,
No relation to joints is seen where the domes ave
far cnough below the surface to ecscape disintesra-
tion along the planes of weakness afferded by their
junetions,

(2) Polded Layers. Polded and contorted lavers
are penerally found in the otherwice massive and
fairly pufe limestone, The zeccompanying sketches
ghow some of their characterictics as seen in two
dimengions for it ic ucually impracticable to get
at them any more. When this is done however, it is
often found-that_thc folding is nearly ac intense.
From the extreme of contortion there is every gra-
dation to the undulating layers mentioned slove.

The minule differences in hardnecc between the laminae
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are only brought out by weathering and are best seen
either on the natural or 2 polished surface as frac-
. 4ure destroye all traces of them,

(4) Coneretions and oolitge Coneretions and
oolite, both.calecareous and siliceous, are character-
istic of the base of the Lower llagnesian although
oolitic chert is alco found at its summit where,
along with much ordinary white chert, it is_frequently
found incorporated in ihé overlying St. Peters cong-
lomerate, The caleareous nodules leoeally attain a
size larger than a man's head while the sgilicious
- graeins seldom exceed the size of a pin head, Nod-
~ules of thé latter forn of chert are found in the
-massive basal layers; they are usually less than
an inch in lengih ond lie with their longer diameters
parallel to the beddihg. So far as could be ascer-

teined, the emooth gurface often cute through the
grains of the colite. No very detailed study was

made however of the subicet of cclites for they have

. been emply investigated elsewhere,

(8) Mud cracke ete, Among other characteristic

features of the formation are mud eracks, croes bed-

e =5 o ga e
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ding, and geodee, The forst two are not very common
as weathering and disintigration readilly obscure
‘their character. Ripple marke have 2lso been noted
in the ladicon quarries (Stevend). The bedding of
the rock is cometimes very indistinet but iec nmore
- often extremlv irrcpular with knobs, undulations,
and co on, as has been mentioned before. Shaley or
glauconitic layers are comicn as is sandstone and
chert, The last oecure in twe distinet forms: bedded
in layers up to a foot thich and usuelly white colored,
and nodular which is more often pink or yellow., In :
some beds also. the entire roek is of a flintv char-
acter, Geodes abound being predominately quartiz and
calcite, lesc comuonly other carbonates and limon-
itc after marcasite; thev have becn treated more
fully in the writcrs tﬁesis.;ometimes they are very ‘ f
large and enclose fragments of the country rock thus
regembeling 2 breeccia,

- -Hypotheses of Origin., Although the writer hes
not had an opportunity to exsmine a2 great number
of exposures and hence have crounds for the formetion i

of a definite explenation of thec various phenomena i




ercgs bedding, and the unconformity at the top o

)
i

just deseribed, he nevertheless wishes to gugpest

2 hypothesis which may some day aid in their deter-

-mingtion of their true origin,

It will readilly be scen from the features

deseribed especially the mun orecks, ripple marks,

=

&

tho formation, that the Lowor Mepnecian limestone
“was depocited in veory shallow wator with coeassional

~emergences from thc sea, We therefore have to deal

with forces whieh hove not operated on ordinary
limestones,

] riecg. MNumerous thooriec of the origin of
limestone breccias have been supeested and mav be
clasgified ss follows:

(1) that they are original gsediments meehanically
forred. Under this head it has been urged that they
are (a) nornal conglomerates formed by the action
of the waves upon portions of the same or other for-
mations whieh were temporarilly lifted =bove water
and indurated, or (b) that theywere formed by the
induration and breskine of beds beneath the weter

or not far sbove it.
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(2) that they are nriﬁinal sediments formed by
some kind of orpanism. There is little to support
this view save that they are most commen in Cambrian
and Ordovicien beds.

(8) that thoy are of secondary origin., Under
this 1ast it hae been gugéested that they were (3)
formed by dynamiec action during folding, {b) by the
collapse of caves, or (e) by ordinary settling of
"a partially indurated ‘ormaticn, or (d) by contrac-
tion caused by dolomitization or recrystalization.

In vieé of the great variation in the charceter
and geologic relations of brecciss it is verv prob-
gble thet all are nobt of the same origin and that
many of the csuses stated above may have been oper-
ative even in the same formation. Wherc ihe-fragments
are rounded, however, an original sedimentary origin
ig certain, Some of the chert end sandsione breccieas
are probably bacal conglomerate from the unconfor-
ity whieh hee becn silicified by the waters follow-
ing the econtact; in some the limestone fragments
(ot by ) may have beern entirely rcplaced, The

character of most however, is such that even srec-
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ulation as to their origin is idle at the present
stage of the imvestigatior,

The only festures at all resembling the domed
layers which the writer has found deceribed in Amer-
ican works are the domes of calcareous tufa of
Extinet Lake Lahontan ( ref, on p. ). Of these
Russell savs that those in the viecinity of Carson
decert and Pyramid Lake are "polygonal blocks having
rounded summits” and thet "each block in these closely
gcet pavements is s mushroom-shaped growth of tufa
from ten to twenty inches or more in'diameter. These
blocks were at first circular in outline, but pressed
against one another as they enlarged, and thus received
an angular outline, as seen from above." He further
states that the reason for the concentrie arrange-
ment of these masces which are often not at 211
symetrical and extremly fantastic, isc the tendancy
of the calcium carbonate to precepitate around a
neucleus such as a pebtle. He was not decided as
to the exact chemisiry of the fcrmetion of this
precipitate and it is possible that modern knowledge

would require a revicion of some of the conclusions
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ags he did reach.

Neither has the writer found any satisfactory
explanation of the wavy and crumpled layers; in all
regions of folded rocks they‘have naturally been
asceribed to readjustment between the beds or to
general erumpeling of incopetent layers., lere, in
flat-laying rocks such an explanation ip inapplie-
able, It is most probable that they are mere inci-
dents in the gettling, induration, or dolomitization
of the formation,

Some of the concretionary limestone beds res-
emble the structures of sponges and other marine
organigsms and some at least, may be due to sueh o
cause obliterated by subsequent changes especially
dolomitigzation, Others may be original sediments
like the oolite or due to secondary causes of un-
known character. llueh of the banding seen in the
Mendota limestone ( Ferwell's Point, Lake Mendota)
is seen to ecut bedding planes and hence cannot be
original.

As the subject of the origin of oclites has

been amply discusced in many works, it has not been
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included here. The occurance of boeth white chebt
and silieious oolite in the St, Peters conglomerate
is interesting, however, but no conclusions have
been drawn from it, If the"pebkles" of oclite are
of mechanical origin and are cut through the grains
another important fact mey have been cbserved, As
with oolites, however, the subject of the origin of
chert is too well known to require discussion,

The writer supgests that the brececias and domed
layers are normal products of the surface induration
and cracking of the limestone whenever its surface

was exposed to the air, It is certain that crustal
deformation could have plaid no part in their for-
mation while the uniformity of some beds precludes
their oriein from the collapse of caves., The data
at hand are insufficent to conelude anything about
the other changes which the formation has undergone
in its severallemergances from the sea. It is quite
probable that some beds of Lreccia are due to sett-
ling of the partially indurated rock and so on, but
it ceems quite certain that an appeal to orgsnic

agencies is not necessary.

v
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Mud Crack Theory. An examination of the large
mud cracks formed in the marl filling of Henry Vilas
Park (ladison) was made by the writer with a view
to deternining their behavior when rewet, The con-
traetion causing them is brought sbout by sun dry-
ing and iec often sufficient to open ecracks nearly
gix inches in width and more than that in depth
between cakes several feet across, in a2 material
which is compoged more largely of clay then of car-
bonates. By this process, a surface layer about
two inches in thickness is partially indurated and
begine to turn up at the edges, Meanwhile the cracks
below fill by caving along the sides. When wet agaiﬁ
by a rain ( standing water is needed, however), this
surface layer expands to its original size while
below this is nol possible as the eracks are now
filled, As a result the edges of the polygonal cake
turn down thus forming a more or lesc perfect dome,

Unfortunatly we do nol know whot the behavior
of a pure calcareous mud or silicious coze would be
but it mey be presumed that the process od drying

and rewetting would go on somewhat as stated above.



Such a process ig evidently capable of great vari-
ation especially if the surface is considerably
indurated. Quiet wetiing would produce the neueli
upen whieh lster cediment, organie or chemical,
would be deposited in fairly cymetrical domes.

Even if the surfacec layer did not turn down but was
broken up as it is shown to be in some pictures of
large mud eracks(in the Salton Sea) the result
might well be the same. Sligﬁt disturbance of the
underlying material would in any case result in the
breccias which often fill the domes, Again, come
cakes might be broken into angulﬂr peices and depos-
ited between the surviving domes thus forming the
overlying brecciasg; still more vigorous wave action
might cause the cxtended breccia or conglomerate
beds which in most casec would be laid down of soft
material thus showing no unconformity below unless
locally where the fragmenis had been considcrably

rounded.

E
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| CHAPTER III.
Physiographic listory.
Pre-Cambrian, The oldest record that we have

of the topograprhy and conditions of the area under
digcuscion, is inseribed in the =veks found in the
deep borings of the ecity of Madison about five miles
to the eest (1); these are of irneous origin being
probably lava flows and show cigns in their mincral-
gical composition of havinr beon greatly weathered
previcus to the deposition of the overlying sondstone,
which has a bed of red elay a2t its bace whieh pre-
sumably repreccents a part ai leaat;‘of‘thc old resid=-
ual soil, The borings show that this contaet ic

2 gentlvy unduleting one and thereforc ihese and other
facts have led to the conelusion thai the gea in
whieh the Potsdam candstone wes leid down encroached
over 2 ﬁearly plane surface, the pre-Potsdam peneplain
described by Weidman (2). |

(‘

tembrian., As the waters advanced over this

plane they reworked the old soil, the msterinal brought

1Y Geol., of Wis., Vol.1l.,p. ;Stromme, thesis.
iz) Yeidman, S., Pre-Potsdam Peneplain of the Pre-
fambrian of N. Centrzl Wisconsin, Journal of Geology
vol. 11, p.R2d8, 1503, : :
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down by streams from the unsubmerped parte( althouph
if Weidman's conclusion that this buried plain is
eontinious with the precent upland of nerth central
Wigeonsin is correet, it cannol have amounted to
mueh) and thet worn from the monadnocks by the waves
to form the great thickness (780' ) of sandstone,
shale, and glauconitiec and caleareous sandstone
wiich we call the Polsdanm, The last type of sediment
iﬁcreased Lowards tho top thus indicaling a progres-
sive Cle?“ll .0of the waters whiech culminaled in the
depogition of the thin, shaley, pglauconitie llendota
limestone, Next suceceded 2 recurance of the cornditions
for the deposition od send to form the dadison sand-
gtone, a formetion which beasrs abundant evidence of
shallow water origin but passes intc celearecus rock
at its summit, The deposition of the last shortly
meve place to that of oclite, probably also vihhin
the reach of the waves, Tho suceeding forma uch. the
Lower lMagnecian limestone, indicotes clear but shallow
wate? for if the obscervations ncted in Chapter II
are correctly inte "otcd it wa: often raiced ahove-

water, sun baked, b?okcn, eroded and redepositad
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tc form the peculiar structures t ere deseribed,

Ordovicien Ercsion Interval, This culninated

in a longer uplift during which a fairly mature
system of velleys wae ercded and a residual soil of
eherty clay formed. In Lhe albsence of foseils, the
writer favors thé conelucion of
icel survey inpplécing the division between the
fembrian and Ordovician systems at this horizen(l).
However. he interprets the course of evente somewhat
differently then did Chemberlin (2) when he sscribed
the breccistiocn of the limestone bteneath the inclined
ieds 2t ite summit as due to the adtion of the waves
of the recnercaching sea followed by renewed dep-
ogition of limectone, As ne sueh strueture is observed
within the precent area and the exposures where it

wee observed (3) were rathen limited, the writo»
considers it quite probaile that what Chrmbkerlin saw
wvere siply lerge domsed lavers sueh as are deseriled
in Chapter II of the present repori; an slicrnative
hypothecis would be to aseribe them to slumping
durine the uplifﬂ.-It would appear that the St. Peters

ction for
) Ibid, I

sea was not very violent in its wave (

%lﬁGcoL s Fig.i Lv p 114 0.
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limestone conglomeratec has becn discovered at the
eontect although some broken "“chert brececia® or
"sandstone breccia® mey represent it after subsequent
gelution of the limestone frerments. As is natural
this contact is seldom gecn at the bottom of the old
valleys, (ef. p. ) just wshere we would expect to
find the eclesrest evidence of unconformitv in the
shape of a residual coil; nevertheless, there is
found the chert-sandstone grit and conglonerate
menticned before (p. ) quite well up on the sides
of the buried limestone hills although frequently
the contéct is perfectly sharp. On the Historical
Geology sheet an atiempt has been made to represent
the topogravhy of theic erogion intervel by meens
of contours drawn on the pregsent top of thée Lower
Magneosian limestone ipnoping subscquent deformastion
which in thisg locality has larpely econsisted in 2
simple inelination to the south, A larre valley ic
disclosed for the most pert followed by a tritutary
of the modern Sugar River,

The cxtrqrdinary roundness of the grainsg of the
4. Peters is asceribed by modern investigetors to

wind esction in dunes on the old chore.
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Ordovieian. Tollowing t}

>

deposition of the

St. Peters sandstone whose oharaclters have been just
described, the extremly sherp conlaelt with the over-
lving Trenton may well merk an unconformity sueh ac
has often becn sucpected and has been defiritly
made out near St., Louis (1), The massive and uniforn
bedding of the formation topether with the abundant
remains of marine orranisme indicete clecar water

and feirly continious gedimentation broken oibly by
the oceassicnal incursions of muddy water which
formed the shale partings

Younger Formationg., All yocunger sediments have been .

beer swept away from thig area by erosion but studies
elsowhere show, however, ﬁhat cedimentation contin-
ued to the eloce of the Niagara epoch of the Silur-
ian if not throughout the Devonian and {igsisipian
veriods (2).

Deformation. Both at the elose of the lliscis-
iri~n and "arbeniferous condiderabke deformation

is known to havec affected the rocks of the lliscsicipy

(Ii Pain, Bull.298, p, : Penncmen, N, 4,, unpub-
hed notes on St. Louis Quadrangle.

¢) Grant, U.S., Lead and Zinc Pog cf 0. Wi,
v.G.8. Bull, X1V, v.81.; Bain, Bull, 283, p, .

i
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velley and while we cannot correlate the slight
folding and well mearked jointing of the precent
arca, the presumption is strong that fhey date from
one or both of these pericds, \

Lancaster Peneplain., Litile if anything is

known of the lonp pericd of ercsion which reduccd
all of southwestern Visconsin to a peneplain sone
eonsideratle tine before the earliest glacial evceh,

Even the existance of this surface is not evident

within the area; bul if one ascends any of the high-

est hills on its western border, which risec to 2

little over 1200 feet ablve tide, it is at once
apparent that they are the discected remnants of a
broad plateau of the ame heigih, whose even sky line
forms the southwestern horigon, Above this, al its
nerthern end, the bold monadnoeck of Blue iounds
rigec some B0O0 fect, Tﬁis upland is continicus with
the Lancaster Peneplein of the Lead and Zinc Region
of the Driftless Area (1), Within the distriot now
under discussion scveral hills risc above 1200 feect

A. T. quitec irrespoetive of the structure or char-

(1) Bain, Muli, 803, b, &
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acter of the underlving rock, The date of the form-
ation of thiec peoneplain is cntirely uncertain as

-

its relation to the non-placial gravels of Illinois
and Iowa (Lafayctte) hac been okly interpreted on
the erronicus assumption that they arc marine., The
ercat amount of disseotion of its surface and the

&

vence gstare of the channels in their relation to

Q

o0
o]

the structure of the roeks (ef, p. ) leads the
writer to think that it chould ve placed ferther back
than the Tertisry and perhape as far as the olose of
the Comanchian (1),

Tertiary Evosicn, A relative uplift of the
peneplain inaugerated 2 new cyele of erosion on
a southwardly inclined éu?face with its deinape lincs
approximaily thoege of today. When the streame begen
to intrench themgelves they were upen the uniform
Trenton linestone; as their channels were cut though,

or their headwalters receccded inlo this, the soft

s

8t. Pelers sandotone wag diselogsed filling the ancient
Ordovieirn valieye but barely ecovering the interven-
ing divides, Tt was only natural thet those vallevs

should be in larpe pari rcexeavastied both by the nmig-

i e e m——— s cnrasir—

Baxﬂ, Bull.264, p.15, citec Kdmmel and lershey,
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raotion of strecams down the conteet end by the advan~
taee of those upon the soft formation as is the cace
iﬁ regions of inelined rocke, By this is explained
the larpe.size of the Barwig Resinr(Prc~glacial
Topography shecet ) as compared with the narrow valley

whiceh formecd its ocutlet; thisc bacin wust have becn

in danger of ceplure by the branch of Sugar River to

the southwest which had réexcavated the Ordovicien
channel, thus rvescurccting the buried topopraphy,
The esme explanation is also thought to apply to
ceriain of the features of the Hiddlecton velley to
the north 2o will be explaincd o8 Do

The effect of the slight tilting of (he strata
described in Chapter I igc thus largely cbescurcd by
the phenomenon just. described but™a elose inspection
ghowe a sinmiking relation of the main valleys to the
rentle synelinal depresginoncishown on the Structure
Shect, This is considercd as duc to migration of the
et rcams down the dip fethgr than to a eonscquent
relation to deformetion, hypothesis which is sup-
ported by the srester development of tributaries

on the north side where Lhe dip is more pentle.

N




Pre-glacial Surface, Pursuing methods simslar

38

to those outlined in the writers thesis on the digtriot

southeast of ladison the mep (listorical Geology---
Pre-placial Toposraphy) has becn drawn on whioh it
has been sought to represent the tepography brought
about by this Tertiary erocion pericd. In this work
it has been assumed that the present surface is

in most parté a oloce key to the pro-rlaciel one
for wells on the uplands show that barripg moraines,
the mantle of drift is very uniform generally run-
ning'elose to 20 feot. A few wells in Barwig Basin
are probably ineorreel as the drillers and digpers
do not secm to have.rccognbzed the St. Peters sand-
gtonc as rock; otherwise the records are fairly
reliakle but an errcr of any cinple one would not
influence the m2p to any oconsidersble extent,

Haturelly it is only the roeck surface which

can be roprescnted sinec the p-e~rlacial coil cennot
be dictinguised even where preserved beneath the drift,

The rariety of rlscial strisc shows that #ee ervsion

did but little work upon this surfrce but as will

be explained on p. we here have to deal with eon-
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siderable erosion by the waters dorived from the melt-

ing of the ice,
Development of Valleys. It would appear from
“ this mep that.e?oéion had produced a2 topography iden-
tical with that of the Driftlesc Areas to the west
today. Technieally it was post mature with no con-
giderable part of the peneplain laft but the Hiddle-
ton valley et the north mﬁst have had a more youth-
full,ep?anance for it was then nearly twice as decp:
as pow;7The high range of hills sout: of this valley
(on the west line of Hiddleton townsiip) approximated
in elcvatibn to the penecplein, and lay as they lie
“today, at the junction of three drainape Lasing---
the Wiseoncin to the northwest, the Yahara to the
cast, and the Sugar to the south, the divides rad-

iating el nearly equal angles. It wes fixing the P

- pre-glacizl location of thatl between the fdrst nesmed
basins that hac ip the pact pffered most difficnlty‘(l),

Hiddleton Vellev. The course of the Widdleton

valley appears to heve been fixed upon the north

gide of a low anticlinal interruption of the south-

- erly inelination of the strata; this fact is espec-
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ially clear at the Cross Plains end where it turns
northwest along the strike of a low dome on the south.
The great depth and ruggedness of this valley com-
pared with that to the south at Verona is attribu-
table to the fact that it had bean cul through into
the yeak formations below the Lower lisgnesian lime-
stone thus facilitating sapping and headwater reces-
sion.

The location of the divide between the pre-
eclacial streams which eroded this valley may be made
on the following grounds:

Course on main valleys.
Location of narrowest point,.
Course of tributary valleys,
Location of the divide on the uplands.
A critical inspection shows that this valley
is 2 union of two, or more strictly four, separte
ones which meet at a considerable angle near the
west line of lMiddleton township (see figs. on p.
This is confirmed by the narrownesc of both branches
at this point as well as by the divergance of the

tributary valleys. The course of the larger ones,



especially thét to the norilhieast, would be inconsidQ
tent with the mature drainape system of the Driftless
Area if, as was formerly suppceed, the valley in
whiéh Lake ilendots is situated, once drained west-
ward by this eourse., The locstion of the old divide

( whiech in most cases in also the present one) .as
gshown on the map of the pre-pglacial topograephy may
be followed from the north to the narrows at the
western isolated hill but on the south its course

io less definite, From tho high hille alonp this
divide it is vervy spparent thot the hill summits

are all very much lower tc the cast and southwest,

The fipgures on p. chow » cuéﬁeétéa hypothesis
explaining the isoletion of"tﬁe two hill% in the
valley. It rests upon the cbserved inércéﬁe:in thick=-
ness of the St. Peters sandctone betweon them. The
north fork of the p"p-ﬂlac1al Pheasant Branch is.
thought to hﬁve rvacked thl’ anclert rdcv1c1pn nl oy
fivst (of, His uorlcal &eolo*v skoet\ Do.u1¥ley because
of a higher grade, It naturqllv proeceded to reex-

cavate it and thus the tributaries met 2round thc

astern hill and Plnlally tepped the two forks of
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Black Earth Creck, doing the same for the western
emminence, The exact correlation of the valleys

gsoutheast of tho latier is oren to question; thel
evidence father favors the view shown on the map,

that they belonged to the weetern system. This hypo-

thesis also explains the close approach of the valley

te tht high hills to the south, Thus it was that

this col wog readilly cut down through the thin

( atout BC feet) Lower Marnesian limestone into the
weak formations below, It had this gréat advantage
over the Verona deprescion and asppesrs to have been
the lowest point on the divide for 20 miles in either
direction,

Summary. Ve may therefore picture to ourselves
the appearance of the area at the elose of the Ter-
tiary erosion pericd gc much like that of the Drift-
less Area of today---low rounded hille past mature
in development ne=» the mein channels to the south
but often rupped with towerz and ¢liffs where the
candstone outeropped, wilh vallevs constricted ameng
the smooth limestone hille but more open in saﬁd~
etone districte. The iiddleton valley 2long had bold
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bluffs with limestone erapgs rising above long taluses
below, It was over such a country that the glaciers
of thec Pleislocene had to pase in their southwesterly

course and here it wae that Lhe last or Wiseongcin

ice chect, prescing farther then any of its pre-~
- decessors, found its energy cxhsucted and could

go no farther,

3 Pleistocenc
3 Earlier Glacistiopn. Little is known of the

cerlier ice invesions; their deposits heve either
been buried bu the Wigconsin drift or swept away

by erosion, The time since the second or XKonsan
epoeh ic estimated by the best suthorities (1) to
have becn 10 times as great as from the climex of
the Visconsin to the present---amply sufficent for
considerakle erosion both of the older drdft and the

A

underlyin rock. As a matter of facit, the only pre-

Wiseconsin drift thel can be ﬂluulnrilshed within the

a ic two or three geattered boulders south of the

m
“3
)

railway west of Veronas, It is posecible, however, that

1) Chamberlin and Salisbury, EQ;L,EQQK £ Geoloey,

Jol, IM, p. ,refer to work of ;
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all of ithe country near Hine Hound Prarie to the
? north may have been glacisted es it is-difficult
' to distinguish older drift from outwash wien expos-
ures are poor; ﬁc erretics were found by the writer,

. Ievergal of Drairape. The fiwet offeet of cach
ice cheet advanding from the eazst was naturally to
dam up the lower Ysharah velley and reverse itg drein-
ape thus causing a2 large lake whieh sought for its
outlet the lowest break in the divide to the west,
Thig lowest point{ o pointe) was furnished by either
the Hiddletorn or Verona cols, more probably the
former, As this condition of affairs must inevitably
have recurrcd seversl times snd lasted for a con-
giderable period, at each advence of the ice, it
would be strangcrif the escaping watere did not crcde
the col or cols tola larpe extent, On the other hend

he prevalence of high cels in this region along tlie
divide, shows that the outlet must have tecn nearly
or quite ac low as the pregent heights at the old
divide or it would . not have been chosen by the stiream,

During the long inter-glacisl epochs, however, the

drainage must have resumed in the main its forner
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cource obctructed more or less by the drift, which
waec thue larpely eroded Lefore the advent of the last
iee shect,

Wigeonsin Epoch. During the advance of the

vigorous Wisconsin glecier, its drainape must have
beecn by this westcern outlet although lese in velumam
then during the time of retrest when melting exceeded

advance,

-

Johnstown Stare. When the ice roached its max-

imum extent ite fron halted for a longer period than

al any time during either its sdvance or retrest,
for no over-ridden morzinecs nor recessicnal deposits
compare in magnitude with the great outer or Johns-
to&n Horaine, Where best developed, this is the '
nost strikine foature of the uplsnds of the arca:

a hupe ridre B0 feet or more in heigth, almost con-
tiniously forect clad, composed on the surface alnmcdt
eptirely of errsiic boulders but below of pravel and
till, and rising abruptly above an ill defined oute
wash apron'on the west but sloping away more grad-
ually althéugh interrupted by many kettles and minor

ridges, to the reolling uplands to the east. In gencral
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it is located upcn or slightly beyond, the orecst
of 2 roek ridge but in its fairly repular soulheast-

erly course it crosses five larpe valleys ( sce maps).

E At the far northwest corner of the map it is rep-
%' recentod by rough mounds and ridpes of stratified
?

material upon whieh part of the village of Cross

Pleine is situated, Rising to the summit of the hills
to the east, it shrinks to a mérc ridge of beulders
sometimes only two or three feel in heigth which is
situated just south of the erest of the pre-glacial

divide. In the Middleton velley into which the ridpe

descerds with a slight westward turn, the woraine’

ic very indistinet and prades into the Upper Gravel
Terrace of outwash which will be presently described.
Upon the Uplend to the south to which the moraine

: rigces in a manner indicating a farther extension
of the ice in the vellcv-than elcewhere, itc best
development is reached as was dese»ibed above while
in the southern valleys the ridge structure is less
distinet althourh there is sharper differenciation
from the outwash then at the norih,

Lakes, Appaerently the only lake dammed up at
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the Johnstown stage of the ice front (see map on
Hlistorical Geology cheel) was in Sees. 24 and 2§,
Cross Plains but its great hiegth above the outlels
to both nofth and south, make it questionable if
there could ever have been a sufficent supply of
water to cause it to overflow, Ho outlet channel
can be distinguished to the north a2lthough there

is a well defined outwash plain through which 2 streem
hac eroded a ehannel near its descent into the llid-
dleton valley (see map). It is evident that at one
time the ice crossed this valley head and deposited
the boulder ridpe which is seen on the west side of
the present basin whieh was enclosed by the moraine
when the ice retrecated to form a2 more even front,
Owing to the removal of stones from the fields the
exact licit of this extra morainic drift could not
be traced; it is apperently rot very ectencive,

The presence of an apron of outwech upen the cast
sﬁows that much water must have entered thie basin
in glaciel times;;vhetther or not the present
undcrgrcund drzinere { cee v, ) was then open is

imposcible to say but it probably was not,
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Drainage Lines. The chief points of escape
for the waters derived from the meliing of the ice
at the Johnstown stape are shown on the nmap above
refered to, In bolth of the mein valleye the ice front

{54
2

far weet of the old eol whiek must therefore

have been buried by groun morzine, In the iddletbon

vellev a2 valley train of coarse limestone pebbles
with secattered boulders and now covered with eclay
wag leid down by the overloaded ctiream; it has been
termod by the writer the Upper Gravel Terrace, The
gimalar deporit in the Verona oullel ic less well
marked ( of., p. ). As these main outlets, not to
mention the valleys northesst of Cross Pleing, drew
water from far back under the ice, other exits nmust
necessarily have been of minor inportance, barring
the possibility of considersble sireams on the sur-
face of the glacier which wae probekly covered with/

melted out engleseial drift, llowever, the drainspe

~

of cix sauare milec or more must have flowed out
largly at the Cave cutlet (See, €, Verona) and to
a2 less extent farther north (ef. last pare). The

conisideration of this cutlet 'is closely connceted
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with the guestion of the outlet of the pre-glacial
valley ( Rarwip Basin) which now drains into the
cave (cf.'p. ). We mey dismiss at .once the possi-
bility that this was 2lso an enclosed basin during
Tertiary times and the moet naturel exit would have

been through the presert col and slone the narrow

(' ]

valley below to the Suear River. The only éltcrnativo
ic to assume an outlet to the Horce's Pond valley

tc the cest through a pronounced ridpe which appears
to have 2 rock core. It was the former route whieh
was followed by the glacial waters and ithe steep
sides of the velley together with the presence of
pravel snd boulders high up on themg shows that
considerable erosion was accomplised by Lﬁc st ream,
a Tact whioh is supported by the lack of harmony

of the ravine with the open limestone slopes above.
The préscmce of t?ifutaries in tho rock flat to the
east wilh ile thin covering of extra morainie drift
goes against thic view, however, and it may well be
that the breoader vallev zlove is a ressurceted
Ordovieian surface (cf, p. ). Below where these
phenomena are seen the waters were oclosely erowded

to the moraine and a marked amount of erogion mav
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ke distinguished.

Valley Apgradetion, When the valleys leading

directly away from the ice front were filled with
gplacial debris the water must have backed up in their
bronches forming lskes. A notstle instance ic the
upper oourse of the Super in the far southwestern
corner of the ares as are glso the north flowing
vallevs near Cross Plains, As a nsztural consequence,
these tributary streams filled the lakes in large
measure snd ageraded their chennels to the level

of the Upper Gravel Terrace, In some oases the fill-
ing wags not completed anﬁrsmall drained arecas (in
part possiily due only to settling) still survive,
cxamplec on which méy be scen southeast of Cross
Plzins 2lthough unfortunatly the best are not on

the presert map, The fect that more do not exist
shows that the process of agpradation was larpely

conpleted before the clese of the Johnetown stage

and the erogion of the Upper Terrace, although inb
partg of seversl valleys it ig still in propress.
The material is generally pot acegcable but is

apparently larpely soil snd scme fine chert gravel,




Strictly these deposits should not have been mapred
a8 outwash but as they are penetically dependant

upen and grade into the latter they have bec

3

-

le

Intermediste Stare. After the abandonment of

the Johnctown Morszire by the iece, the excecs of melt-
ing over advarnce wes such as to esuse the front Lo
retreal so ecntinually that it wae only at scstierecd
points that anv wmoraines wero deposited. A lake
appears to have been enclosed in See, 10, Verona;

ite éeﬁiments consist larpely of gravel and send
terraces which all rise to about the same heigth,

All the strata exposed were flat laving with occasion-
ally boulders and clayey layers, while the whole ic

overlesin by boulder clay. The depressions like that
containing dorse's Pond were probablvy caused by the
mclting of ice blocks, On the whole the lsoke fgatﬁref
of these deposits are nol very prominant and indeed
it is difficult to see whv the water should have
chogsen thigc high outlet rather than the low one

to the east., It hes not thevefore been mapped as

a loke bed, Another intcresting feature whioh is

probably conneatcd with thes basip ig .the gravel
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terrace along the northwestcrn side of the valley
to the northeast; at one point it is fronted with
a short ornc on the opposite side, They are ecmposed
of very coarse limestone ccbble stones with little
gsand and a thin boulder elavy mantle. The e¢lose asscce-
iatiorn and apparent gradétion of those features
with and intc terminel morainiec deposits has led to
their being mepped ac the sawe, An alternative view
wonld be to rerard them as remnants of an ercded
eravel terrace leading to tho suppose’ lske bagin,

Yiltop Stage. The next iwmportant halt of the
glacial border is recorded in the massive and rug-
ped moraine two mile gouth of the villase on Hid-
dleton whieh ic corrclated with an carly stape of

tho Wilton loraine, so prominent 2 mile or so to the

b

cast of the srea (1); this stage is represented on
the Historieal Geolopy sheet, This essumpiicn of
an cast and west border aleong s lobe in the iddie-
ton vallev was due to the greater protection from
nelting cffered by that depression. South of Lhis
moraine, whiéh is almost entirely composed of sand

and gravel mith the ususl boulder elay nmanile, ig

a gravel terracc of questiionable interpretation,
(1) Stromme, thescic,
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- It was probably deposited like that mentioned in th
congideration of the Johnstown stape lakes (p. )

in the edgc‘of a bedy of standing water which draincﬂ
out through the high'qcl on Seo, 21, Eiddieton as
rcprecented on the mep., This assunption is strength-
ened by the ercded valley though the gravel terrace
north of lorse's Pond bubl the exacl ghore lines of
the lske could not be determined, The position of the
western edee of this lobe appears to have veried
considerably as the meraine is there very discontin-
ious. The watecr escaping from the part north of the
iiddleton veliey eroded tie col or Sec, €, Uliddic-
ton tc a concideratle depth; no selid roek is now
seon in its bottom but the steep cides are out of
hewmony with the vallé? to eest snd west. The
permenent reversal of drainage through this col
has 2lgo eroded it to a depth of about five feet
throughoul half its length in very recent times,

1

Ergaid £ gravel Terrace. In tihe VYerona valley
the gravel terrace of the esrlier stage of the ice
front was only slightly eroded and 2 tributary (sec

map) entered from the north inside the moraine to
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make up for the cessation of the Cave outlet, The

Milton Horainc eact of the arca raiged the divide

to 1000 feet A.T. thus cloging thie cutlet permen-
ently. On the other hand, the wators were sc cleared
by thig time in the iliddleton velley that the Lower
Grevel Terrace was eroded out of the Upper to 2
maximum depth of sbout 20 fect deercasing to nothing
nesr the western isclated hill, The pravel tcrraces
west of the eastern hill and of the moreine near
Hidélctcn ( sec mep, Pp. ), arc of questionsble inter-
vretation; the former may have been 2 portion of

an earlier outwash terrace but is more likely an
interlobate deposit while the latler ceems to be an
culwaeh "apron of the poévly narked moraine which
raiced the divide to ite present elevation (828" A.T.).
It pives the inpression of s delta but ﬁo lake basin

can be made out to the west,

The lact nenticned morsire

iec 2 product of 2 later sub-stape of the iilton,
whieh is well recorded in the ridpes of sand and
eravel west of the villape of Hiddleton, AL this
time a small la e was probably dammed up to the couth-

weet,
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Pheesant Branch Substape. A gtill farther

‘retreal of the ice front brought it intc a more
regular position just east of the area. This inclose
the basin of Lale Hiddlecton as will be explained st

greater length in Chapler IV, Scveral smeller dep-

reccions were also formed soubtrn of Lthe main portion
of the outwach apron while the settling kesin of

La'e Hiddleton muct have cicared the waiers so that
they ecould readillv erode the outwash plains

to the wedt, However, no higher» stapes than lhose
which have persis “ted inte recenit times eould be
distinguiched on either iiud or iddleton lakes.

The drainape relations of this stape 2re also chown

4

or the Historieal Geolopy sheclt wiere Lake liddlelon
is rcpresented ac somewhat higher and less filled

- wilh sedinent.

Read justment of Strcams. Following uvon the
lowering of Blaek Earth Creek by the erosion of the

T 4

Lower Gravel Terrece, iis tribularied proceecded o
&
ad just themselves to the lower bace level and o
cut broad trenches in the Upper Terrace,  In one casc
(S.B., 1/4, Ses,ll, Cross Plainsg) the stream appesrs

to h~ve flowed in meanders which are now ent?cnchcd.
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Subsequent branching of thesc streams has produccd

a fairly maturve system of smocth, clay floored ve xlleye
throurhout the Upper Terrece end its allied formal-
ions. In what part the clay is original upon ihe
eroded surfece, due to slumpi g, or to allavial

filline -has not been determined ec the problem is

oric of preat difficulty, Geriain evidenccs will be
pregented in the next chepler whle ek secm te iumply
that it ig in lorpe mcasure an colian depocit formed
cithor from enplseisl drift melted out of the ica,

or wrm-Lho-rearrangcment of the rcane mate-ial after

‘ite deposition Ly thic iec and before vegetstion le-

came atundant, If the winds had beon very active
in uh13 work we would exp t to find a simalar loesgs
like mantle far beyond the limite of glociation,

Ac a matier of fact there are ccortain anolous clay

1

patches upon the sandstone in the township of Spring-

3

dale but the presence of cheris in some as well asc
their dense charactcr suggests strongly that they

arc resciduals of the Prenton limestone., lore detailed

study is neccssary before a conclusion can be -eached.
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Reecent,

The posl-glacigl changee in the lopography of
the area may be summarized se seiiling and loeal
induration of the glacial deposits, leke extinetion,
and ercsion and agrradation by etreams,

The settling of the glagizl depogsits subsequent
to the retreat of the ice is a natter rof yet fully
worked outl. Sowe of the open, elay floored valleys
may be due in larpe part Lo sueh an eprency acentuated
by erosion for just such asclbion mey be seen in the
recont alluvium of Phoasent Branch (cf. p. ). It
is eertain that muech of thec undulation and many of

he smaller depressciocns of the outwach plains are
due to thic cause alone. The metier ie apsin referred
te in the following chapler,

The sutjcet of lake extinciior is treated alse
in the next chepter on Exiinet Leke Middleton snd‘
ilydrology.

Exeeplt for a continustion of the process of
stream readjustment to the Lowor Gravel Perrace as
deseribed on b, s and the eorcsion of ithe valley

of Pheasant Branch as trested in the following chaps




tem, the erosiorn bv siresms has been small since
»1aeial times. In meny places alone the liddleton
valley and to a lesc extent on the rollin hille to
the south, eullies have been cul to a depth of nearly
80 feet larrely in the 2st 60 years. They erc prasced
over in their upoer portions but below the breax
throurh the sod erosion i more rapid; it ie thought
that thic scdded part reprecents the stale before
thc oultivation of‘ﬁhe goil for all this destfucticn
ig due to the removal of thé forestes and to care-
less eultivation.

The material removed is depocited as soon as
the erade becomes less or ithe waler oan spread.
aneh devosite have been mapred as alluvizm tut their
cxact aiccriminaticn ig imposcible. A notasble all-
uvinsl fan is that of Pheasant Franch just easi of th
area and deseribed in the next chapteér; alonw all
of theocourse of the stream there is 2 flood plain
composed of sand and provel in course of transpor-
tation to this fan, There are also severel staller
" fans along the south side of the diddleton valley

which =re composed of very coarse gravel. The valley



at tke mauth of the fave ig knawn &a‘ I
than seven feet of black soil (cf. p,ﬁﬁﬁ\tf which
it is stated by lr, John Drager that fiva-faet hag

tecn aepesited;§§ the loot quarter-af-a,ﬁﬁnﬁury;




CHAPTER IV,
Extinet Lake Miﬁdicton.

Logetion, The bed and outlet of Extinet Lake
iliddleton are situated on Section5 1 to 4, and 10
to 12, Hiddleton township and prcjeet slightly into
Section 34, Springfield as shown on the accompany-
ing maps, As there seen the lske was during its per-
icd of maximum extent, about one and 2 half miles
in dismeter withk fairlv repulasr shores and the sli-
ght mexinmum depth of 10 or 12 feel in See, 3. Iis
overflow, ot least during its later stapes, was, and
the drainare of the present tasin is, to the east
by a2 cmell ereck known as Pheasesnt Branch which flows
into the far western end of Leke liendota, This streem
now draing about 15 souarc miles of the count»v to
the wect., Becouce this bacin illustirated several
prineiples of phyeiopraphv it hes received more
attention in thc precent revort then ils size would
otherwice wamrent,

Beachegs., In and weet of the village of iliddle~
ton, the railwavy 2nd road have well nigh obliterated

the beach lines of this lake and it is not until




the old chore turne north away from them thet ‘g

'béoomes at 211 plainly vicable. Tollowing along the
‘castern edpe of some indistinetly morainic topogr-
ephy, in which some slight cliffs were once éut by
the waves, 2 bresk is rcached whoce hottom, 2t an
altitude of 927 feet A.T., is fully iwo feel below
the averape elevation of the béach lines, Here then
muet be an old‘outlct to the west, a faetl which ic
attested by the steep cut bank on ite north side.
Going on to the nerth of this outlet the evidencies
of the former aclivily of thec waters become fer more

giriking in the form of a wave cut eliff which at

one point appcars to have becn cut in sandstone alth-

ouph subsesuent slumping hag buried the soft rock,

while alone portions of tiiis abendoned shore many

boulders cccur forming the boulder line so character-

istie of modern beaches in this vieinity, Other
rclics of the lake are seen in obscure spits at

two points, North of the town line in Springfield,
deposite of alluvium from two streame have obscured
the shore line; farther east, however, 2 stronélv

marked eliff rises sharply above the marshy lowland




and finially runs oul intc the sharp!ﬁoint in See,
2, iliddicton, At this cpot the activity of the wéves
wag al 2 meximum and the cliff and boulder line

czn hardly escape attention, East of the headland

né remarkable features are found until the litile

point 2 quarter of 2 mile north of Pheacant Branch

is resched; here is found (sketek ,p. ) the north-

ern end of 2 karrier which lics off the eolder chore

end ig sherply ocut in twe by the strecam valley.
From here on a uniform low eliff extends to ihe
villape of !liddliecton, | ;
Bacin oL Thc'floor of the lake basin isg
ncarly plane wilh very incignificant undulations
and inclines géntly towards Lhe northwest. Its scil
ig sandy neer the old shore line while farther out
especislly fo the west and north there is mariy cloy

and gome pest, Both near the western ouilet and tb

-roged bridee sone boulders werc found and others may

cxist, Prevics to the setilement of the country the
larger pert of the becin was marﬂhy_as is shown on
the Ley mep on p. . This mep is adapted from the

©tate Survey stlas and is vrckably oxtremely inse-




curate in the limitc it puts to the marsh. Around th -

edres elms and oasks hed bepunm to creep in and larg
parts were probably willeow grown, Now diteches, only
'arportion of whieh arc shown on the map, serve to
lead off the water., Goine castward it is not easy 8
to say where the naztural stream valley begins but
no natural tributaries are.found more than a quanter
of 2 mile west of the road brodge while the stream
profile shows a marked chenge of grade near thet
point,

Qutlet. The uprermost tributaries are smocth o
in ocutline and grassed over down to an elevaticn
od about 8 feet above Lhe stream below whieh sharp
pullies apvear. At the bridge and several points
just below, a marked terrace appeers at about the
seme level but here ncarly 15 feet sbove the stream,
The eross sections ( P. ) show such a terrace
seanant sp doec the oontous skebeh ( ); the latter
2lso chows a portion of en adandened eharrel upon
it. Below the broad example gt the eroscing of the
old shore lipe these remnants of a' hirher floed plain

arc somewhat leeo common but near the rapise over
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the bouliders of the mereine (eite of old mill dam?)
there is spparently 2 broed meander come 8 feet zbove
the stream on the south shore while the villape of
Pheasant Prench siends upen & still higher flat,
Slight evidences of the tervace stand st a lower
elevation here then up streem snd all cannot be cor-
related with any exactness, The surfaces of the terrace
are, however, ususlly not strictly flets but werc
originally rough from the accumulation of sand around

trecs ete,, or have becn sltered by settling, dunes,

alluvial fane, and gullevine., A feature of uneertain

interpretation is the upper flat and the rounded
valleye in whioh the entire stecp gcided valley and

many of its tributaries are sunk. The crose sections

( p. ) illutrate some of its charscters, It is
covered (ef, p. ) with a reddish elay laver con-

tinious with that of the outwash plsin albove,

Depogite, The various deposits exposed along

the valley of Pheagant Brench arc deseribed in the
table of stratarrsphic seecticne on p, . Thev are

predeminantly send snd gravel with a clay covering

which contains very fow boulderc except roar the
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rapids in the moraine. Betwecn the shore line and
the road bribge it is laecking but to the west it
reappecard with a bluish color and thickens radiply

upstrcem., Ite upper feool or two contains numerous

small shells and ii is frequently ferrugknous with
iron coneretione around plent rootg or agsin is
semi-indurated or cxhibite 2 jointed stiructure., A.
local exception to the clay ig a five fool bed of
crose bedded sand end clav with layers dipping cast
( on map), The clay cast of the old shore is red-
dich in color, often partislly indureted with iren,
and ie sandv or contains lenses of send neasr its

lower koundary. The sand and gravel are found by

means of well boringe to have 2 thiehnesc of over

é%ﬂ feet. Cross bedding, lumps of clay, iron con-
ereticng, and peculiar wavy beds ( fig. p. ) are
common features.

listory---glacial. Having now trcated the majer

features of the ed of Extinot Lake Hiddleton we will
turn to its history as intervnreted from them. The

large vellev in which it is situated (see Pre-glacial

Topopraphy map) was the confluence of scveral cast-
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werd flowing streams in Tertiery times just as it

is todsvy, As the lacst ice sheel of Lthe Pleistocene

retrcated its front halted for a sort time (iHiddle-
ton Sub-stepe) and deposited the pocrly defined

moraine and outwash to the west (See.10, ef,p. )
ard in seo doing raised the col to probatly U930 fee
above tide, that being higher then sny point in the

valley to the west. Retreating etill farther cast,

.enother helt cnsued near Pheacant Branech villape

thus enclosing a deep bessin under the site of Lake
Middleton ( Pheasant Branch Subsigege shownon lactmap
of Historieal Geology sheet), Into this deprcssion
the sznd and cley laden streams from the glacier
poured forming the hexinningé of the lske, Minially
however, the basin was filled up nearly to the pre-
gsent lcvel before the ice retrested farther, At times
doubtless, ice bergs broke away frowm the glacier

and carried out the boulders now seen in the finer
material., The anomalous lens of erose bedded send'
and clay (p. ) may have been deposited in 2 pit
left by the melting of a berg, and the action of the

post-glacial lake lake mey have filied many more,

66
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During its later stares, howevc?. the water must
kave been too challow to float any eonciderable ioe
freements, Host of the minor undulstions ac supgested.
on p. are probably due simply to settling of the
sediments, The finer materiel, the elay, was natur-
ally depocited fartherl away from the ice and less
sediment of ell cizes was deposied away from a2 direct
line to the western oullet Lhus expiaining the ncrih-
wvesterly ineclination ¢f uhe beesin floor., The form

of the outwash plain Lo the cast (seé ﬁadisén Quar-
rarpe) indicates that most of it wae deosiited L§

a streem which left the ice gsouth of the

road due eect on iliddleton, As Wud Lake to the west
was.probably never over 2 fool lower and the grade

of Black Earth Creek ic low, the western outlict w

]

not cut down.

Cause of Drainage. For how long after the
retrcal of the ice from the moraine ite drainapge
gtill continued to flow to the west by the old route
cannot be determined, but it was probakly 2 consider-

£

able time before the preseni drainage of Lake ilcn-

dota to the sotheast was opened. Upon the withdrawal




Blan ERRT ) o

of the suprly of weter from the east, Leke Hiddleton .
have diminished in cize acsuming 2 level of
about S2¢ feet above tide and thus eontinuing to

flow through the western outlet, That it persisted
for 2 vér? long time after the eloge of the glaciel.
epoch ic evident from the chell bearing clays and the
freshrnese of the beaches the like of whieh ne ice=

1

dammed leke has left,
It now remains to be seen why the eastern outlet
became established and drained the lale, a question

+

whieh hinres lazgely on the interpretation of iLie
upper terrace or rounded valley in which the steep
sided zulley and some of its tribularies are sunﬁ.-
Two main hypotheses mev be advanced dépending upon .
whetther we repard this terrace as (1) originel,
or (2) sceondery, and under ecach the steep ~raded
ecactern outlet mey be supposed to be (a) original,
or (b) due to piracy.

Simalar elay floored valleves exist to the south
both alene the road and reilway and have been mapred
the same on the plate (p, ). Although they prescﬁt

the putline of fairly meture (ef. p. ) ercsion

SRR S M U U
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vaileys, there ere no alluviel fang of mopnitude
comparsble with tLhe velume of materizl whieh would
heve been removed were they wholly the prodﬁct of
erosion, Homever,‘thc villape of Pheasant Rranch

( P ) stands upen & thin sciled sandy flat'which
is thought to ropresent a remnant of just suech a2 fan
which has elsewhere beon oroded away, Herecover, the
elay covering is the same as is found elsewherec upon
all the drift (ef.p. ) ahieh is ucually supposed
te have been deposited during the rotreat of tle iéc
gither directly or by the siug;ich walers, As many
objections may bc.rsised to this older view of itsg
origin, it appears for more likely thet it ic er
eclian depocit formed during the erosion of the t
terrace gnﬂ before verclation covered the drift.

The writc“'therefofp beleives that the upper terrace
ic partly due 1o erccion along an clder deprescicn
and that it was larrely formed before the advcnﬁ

of the proteciive co#ering of vepetation, As its
development is ro groat¢r along the Branch than in
the velieys to the south it is not neccesary Lo

apsume that the lake orizinally had 2n eastern out-




let. Indeed it sppesvs from the evidencied eited
atove (p. ) that the dreinare of even the eactern
rant of the lake'tock place at a comparatively recent
dste. The inerease in dreinare arca from some 200
aercs to 16 souave miles brougmhti ai-ont by the piracy
of the stream flowing upon the terrace with the fall'”.
of 80 feet in lecs than three guarters of 2 mile,

ic beleived to sccount for the differcnt shape of the
inner valley, The other outlet eould not cut down

for as stated before (p. ) it hed & fall of but

-y

a sinple foot to Hud Lake on the west, If the map
in the State Survey allas (ef. p. ) is correot,
it was étil; mershy as late as 1880,
Sc far had the process of oxtinction gone before
the eoning of the white men, that the valley head
had advenced almost hzslf 2 mile into the lakc bed
and sent out meny tributarics, while larpe treecs had
ercwn up on the drained portions. The Brench had
even berun to mesnder and brosden its valley while

fow duned were being formed of sand blown up from

m

the floecd plain: an equilibrium had becn rcaoched.

Recent Chenres. When the surrcunding country




was settled, however, the ocutting of thec foreste

and the plouphing of Lhe fields inereszsed the run

L=

off enormously. Ditches alsc led the upland streams

direct to the Rranch which was thus rejuvenatcd

although made less constant in its flow. In sixty

vears ite velley has been dccpened from B to 1F feet

and the clder fleod plain largely

<

tributsries tcoun or revived. The ditches (which have
pot yet entircly sucteded in draining the lake bed)

have been larprely eroded, Fully half of the materisl

removed, which exceceds 10 million cubic yards, has
been carried away in thic short time and added to

the grest alluviel fan nerth of itk villape of

Pheasant Branch., This fen is alwmost entirely clear

send and 21 the normal stage of Lhe water the streanm

entirely dissppesrs into it throuph abeout 10 or

18 feei of sand which overlies peat ilelow,

Summary., It is therefore coneluded that Extinet

Lake liddleton was 2 csurvival of a pearly filled

glacial lzke; thet only a western outlet exisied

upcn the retreat of the ice; that the basin was later

tapped by the piracy of the héad of Pheasant Rrench

£ g laen B
swept awav and many
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Lake iiddleton beds.

Numbers refer to map.
(1) East of bridee on H. bank in sand pit.
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{1 Horigontallv bedded white send with spots of
clav, pebbkles currounded bv eley, iren
steins and corcvetloru.....................2

1 Horizontally bedded vellow send............1

12.0
(2) At outlet thc red clay bepins to the east; below
is nothing but clean sand with a2 little wravvl

100 vards east, S. side,
I‘r goll.l'..t.‘.l..‘.ll.. quququ ® & 4 + & & s 2 @ .lll..,l

11T Gravioh o8B0y CIRY . . cvihiisvnspniivnndsnarim

Il Terruginous clﬁv and sand with a few pebltles;
{odurated ioto "mrd PaBY. i i ainas i
I Horizontally bedded sand with red specks;

not well exposed but extends to bottom of
valley with some gravel being redder than
haneatd 08 Jall .t i iy iy e ol

200 verds E. on N. side.
I"? goil..c....l......lt.! llllllllll t..l....-l\ll.ﬁ

I7I Qeml indurated greyish clay with a little sand
e SRTIMGR TS SO P R T



‘4
Number Peet
[T Seme as IIT but with lenses and pockets of
Eend........-....-.-.-.. ------------ .--co--l
I White to buff send with red stains slong

bedding planes; probably extends to bettom
Ofve OY’ Cxpcnediov.lll.-'.-.....‘-..DAUIliE

e

8,0

(4) Vest of bridge, N. side, On the south are several .
medium cized boulders.
111 Pleck sandy 601l isi i TR o e R e

M-S

IT  Undulsting levers of clay and sand (sketeh on
. ); blocks of grayis h cley end sherply
or 1nfcwleﬂvp with white gand and so on.
These phenomena may be connected with slumping
at some stapge of their formation..........1 to2

I Bure white sand, very fine grained, with somc
elay cnd a few pebb;et ard ircon concretions
base is coss bedded; shows undulating 49J9rﬂ
m¥ch like those of II........ ........ et

(BY 8. vide

IV Thin soil; grayish white elay carrving
pumerous snail shelle....... . civuerre S ninas

[IT1 Thin bedded gray clav; few small pebbles;

iron conecretione around rocts; cleaves with a
rood set of rcotengular joints.............1.0

II1 Thin, horizontally bedded pebbly sand with
ivon conerctions: truncated I.....coviicisuld

I Pebtbly, cross bedded sand (dip W.)o........2.5
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100 yerds W. on N. cide,

Number . ; _ Tect
IVl Oravish oley wiih thin soll., . i.siiivicaned

11 Cocs bedded sand; below interlamminated with

'Cla‘,r; dips ﬁag:tonnucnt-q----g ..... o--ccov--!._‘)
I Gravicsh olav with interbedded sand lamminac?
8

(6) Forks of strsam in eroded ditoches.

Grayish to bluish or red clay; upper twc feol shell
bearing; locally semi indurated forming ferrugincus
gshale or pebbles ir the stream boltem; hae no
joints visable.'..l.tll-...|"b-.|0’0..."'0...'77

Wesct of here ic & sandy terracc wiih many large
boulders on top of it,



CHAPTER V,
flyd ~ology,

The following zccount. of the hydrology of the
srea is a brief ones as no detailed ivestigation
was made of anthing except the cave, Thé following
subjedts will be considered: lakes and ponds, streams,
sink holes and caves, underground water, and springs.

Lakes and Ponds. The distriet is poor in lakes,
the only one existing in historie times, Hud Lzake
which otill appears on many maps, is now filled with
vepctation since the great drougth of the '90s (1).
in the last few years, however, the menewed rein-
fell has made it a very wet marsh it now being the
recort of meny hundreds of water fowel driven from
the lakes necar ladigon., A raised beach ic found come
three to four feel above the precent level. The
lowering of the water ig due in paft to the down-
cutting of the outlet but more larpely to deforcs-
ation 2nd consequent extinetion of feeding springs,
as thc drainage area is omall. The "false hook" shown
on p. is ecomposed of large boulders and pravel

and its heigth above the raised beach refers itc

(1) Thwaites, thesis.
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formation to ice aetion rather than to shore drifi,
The congequences of deforestation and cultivation
have also extinguished threc ponds south of iddle-
ton villege, Mcrse's Pond in the south centeral
part of the ares is mcmarkable both for its freedom At 5
from rushes and from raised beaches; it is probably
rather deep. A few smaller ponds complete the list,
but the elay soil enables the constiruetion of many
artificial onee; the larpest of the last class is
the Croge Plains mill pond.

Streemg. The drainage basins of thc area are
essentially those of Tertiary times as outlined in
Chepter 1V, p. . The only changes of magnitude
are the shifting of the divide in the iliddleton
valley threc miles to the east, the damming of the
valley east of the Johnstown loraine in two places
(ef. p. ), and the formation of the enclosed basin
south of lorse's Pond.

No permenent stresms of any size ere found within
the area. The larpest, Super KRiver, ic never over
ten feet across and occupies a small meandering

trench in ite alluvial plain (ef, p. Y: it is
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partly spring fed. A branch was formerly dammed near
tlc spring on See, 6, Veronz but ic not ncw used.
Pheasant Branch (sec Chapter IV) flowe constantly
but is smaller than when it turned a grict mill at
the village of the same name east of the area., Black
Earth Creek, which formerly drained Mud Lake, is now
dry early in the spring and steam has long been the
chief power at the Cross Plains mill which uses it,
The dam backe up the water to such an extent that
the trench ﬁhioh it hes cut ip the Lower Gravel
Terrace (ef. p. ) in post glacizl times, is entire-
lv obliterated.

Sink Holes ard Caves. The most etriking fea-

turees of the underground drainage of the area are

the various cink holes which drain large inclosed
arcas, The lerpest of these is the famous Richard-
son's Cave or “"Great Cave of Dane County® which tokes
the drainage of gix squarec miles; a2 more detailed
account of it follows on p. . (sec aleo figure

on p. ). It is in the upper part of the Lower
Magnesisn limestone, 2nd even if only a part of‘the

nunerous reportc of cave holes found in welle are



true, and there seems little reason to Boubt the
qualitetive correclnese on mest; the entire formet-
ion 1g riddled .with such éhannels; Occesionally they
cuterop in ledges as in the eol in Sec.6; Hiddleton.
When filled thev are spoken of as"mud holes®or less
often as "gravel below the roék" (¥ell 88;'ﬁiddleton
.28); Tor the most part they do not seem to carry
much wate= probably because of this glacial filling:

A cink hole (fiz. p. } draing about 250 acres

of See. 24, €ross.Plains into a crevice in the St.
Peters sandstone; judging from a2 neighboring well
record the limestone is not far below 2nd contzins
openings. A smeller hole was pointed out to the
writer in the botiom of the gulley in Seec.18, Verona.
These enclosed basing are due to glacial action for
it may be seen that the eize and extent of the caves
preciudes their post-placial origin,

Undereround Hatber The sedimentary rocks and
glzoial depositc of the area are so pourcus that
they contein larpe amounts cf water. The majority
of the welle on the nplands are in the Lower iagnes-

iend while those of the valleys are in the drifi,

79
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the pravels of the outwssh plains being favorite
gources at a slight depth in spite of the obviocus
danger of contemination. If it were known to drillers,
the clean white sandstone of the Madison could be
reached south of the Hiddleton valley at a depth
of not over 200 feet as may ke seen by a comparison
of the topogrsphic map and structure sheet,

The source of the ground water is ver loesl
ags the deep seetcé arteciapn circulation of the Pots-~
dam sandstone is nol reached, althourh cave waler
may well come gome distance and_stili be eontanin-
ated, The disposal of the water of the larpc cave
could not be traced; if it were salted it might be,
but if it soon snters the sanstone ( see structure
sections) it might take over a veer to reach the
larpe spring 6600 feet to the southwest! If the
flow is largely in openings the time would be much
less and owiﬁg to the reprechensable practice of throw-
ing dead animals‘into the cave, it may constitute-
a grave menace to the surrocunding country. Barrinp
this danrer, the general character.of the ground

water is good and not ecsgentially different from the



Madison eity water. The village of Middleton ic now
instaling a waler suprly system,
Sprinos. Springs'ere rare being now found

only along the iddleton and Sugar valleys. Vhen
the ccuntry was forst setiled, however, there were
many more which have sinee gone d;y. Those in the

corthern valley near Cross Plains issue from the
baco of the lprer @ravel Terrace and are apparently
underflow from the tributary valléys to the south,
Along the Super River and its branches they appear
cither in the limestone or neer its sumnit belew the
porous St. Peters sandstbnc. The greatest secpage
is along the east side of the valley in Sees. 6 and
7, Verona. Springs sﬁch ag described are escentially
curface phenomena of the underground eirculation.
therefore in tho present ctate of enlightenment con-
cerning waler contamination, the exploitation of
a spring for drinking weter cannct be considered 2
'1cgitimete business.

Richardsods Cave. Richardson's Cave or the

*Great Ceve of Fene Countv" (for reference see p.

ig located on the W.E, 1/4, Scc.B, Verona. The mouth

81
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of the cave ic gituated at the eastern extremity
of 2 low limestone ridge projeecting into a8 flat
plain from the inner side ¢f the Johnstown ilorazine.
It is the terminus of a gulley which is the course
of 2 intermittant stream draining epproximetly six
cquerc miles to Lhe north,
. Exterior Features. The cave, however, both
owing to ite natursl limiftations and to the fact
that the enterances coon clog with drifiwood, is not
guffieient to take all of the drairepe of the regicn
now that it is under cultivation. In times of excep-
tional reinfall, there ig found »t the wouth a-lake
of come five feet in depth; whioch discharges through
a col to the southwest into a strean leading to the
sugar River, That this often Qécurs and ies redueing
the elevation of the divide, {s evident from the
well-marked pulley therescen,

The actual mouth is of considerable sige,
although now choked with driftwood and fallen Llocks,
beinr a chember of some 80 Peet in depth, 2F feet
in width, and 10 feet in heigth, At the far gouth
end ( cee sketch, p. ) of this is & swall p?ening

through which the writer 2nd his party entered; a
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fow fect to the novth a larger.one appears, while A
farther on and just ouside is apein 2 ecmall apecture---
others are very likely concezled by debris, In add-
ition to the horizontal opening or drifts, there
are geveral sink holes, the two legrpest of whieh
form branches of the meandering gullev and are chown
on the gketch, All are fiilcd with rubbish and seem
impracticable of cxplofation.
The rook exposed at thé enterance ig a rather
maccive phese of thc Lower Magnesian limestone, It
ie stated to have been once burned for lime but ne
trace could be seen of 2 kiln end little of excava-
tions, Near the top of the exposure whieh ic badly
weathered, there appeoar tracec of & lLreccisted
stvucture,.une?lain by a foot or more of red and
white chert cont~ining some chert-limestone breceia.
Relow no structural features were noted. The attitude
of the bca: is that of a low antieline striking
about N.70-E., and dipping a few degreecs in both
directions; this is probebly only an irregularity
- of deposition, since joints are rare,

[nterior. Immeadialely upon entering the south-
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ern drift, one finde it to be say three by three
feet in size fiocrcd with loose anpular fregments

of rock probably derived from the rocf as far in

as it freeczes. A smaller branch to the right sppeared
to communiecate with the larper opening to the north,
and was therefore not entered, Affer progrescing
some 70 feet, no more stones were found, bul the
floor was a hard, black soil, evidenily the same

as thet exposed in the gulley ouside, Numerons pud-
dles of water were found, and nearly every poriion
of the walles and roof wes plastered woth mud and
straw. We advenced sabout 450 feet along a erocked
passage, turning several right ancles usually to

the right, and finding two open passages on that
gide, The first of these consisted of en enlarped
joint, some 10 feet hiph, 2 feet or lesc wide, and’
£0 feet long; at the farther c¢nd it enlarped and
divided into two neither of which was open to advance.
In this pallery the mud was ceveral feol higher then
in the main drift and the limit of the last flood
could be seen upcn the walls, A few other joint

openings of small size were seen & various points



but they sre rathcr uncommon,

It was in fsct, seldom thet one could stand
upfight, and then usually under a mo~e or less cir-
cular opening in the rocf whiech beceome esmaller lowards
the top. The summits alone of these were frec from
mud and chowed white or gravish limestone or chert.
The larqeét of these openings was possibly four feet
above the peneral ceiling; they were found to have
no relation to the pessage nor to the banks of mud
on its floor. '

Elcewhere the covering of mud and the weathered
condition of Lhe roek concealed its exact gharaclier
but apparently it is all simply ordirary massive
dolomite, In places veine and btede of quarigz stocd
out and still more seldom the surfece was fretted.
Few rocks had fallen from the top while the depre-
dations of former explorers have left nothing butl
rennante of the few stalsetites none of which exccoded
an inch and a half in diameter.

At 2 distence of spproximatlt 450 feet (obtained
by measuring the guide twine) from the enterance,
the drift forked. Following the passare to the right

we went through 2 larger drift around in a cirele

At |
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to the second opening mentioned sbove. All of this
erid of the cave had a greater heigth and a more irreg-
ular -floor together with more small bresnohes than
that traversed. up to the forks, We returned aﬁd-tried
one of these or the lefi and after paseing through
~gome verv small openings found furiher §rogrcsc
"\?;_-an;:'?cc? by mud banks.

Returning to the forks we enteored the other
drift which showed lesc sign than any of the others
of being a channel for the floeds, Here was seen
morec clean rock, with irrepular surface and 2 few
small stalactites in proocecs of formaﬂion althourh
at no point was 2ny large amount of water enlering
the eave, At about 5O feet or more along this pacgare
tere mas a natural bridee, with aﬁ opening about
e foot high below and a larser one ®ET: o ghamp
inverted V of mud sbokoa A few feel bevend was another,
but- beyond this the tunnel became to smgll to admitt
of free progress, |

‘Conclusiong, The sink holes ai tne nouth of

the cave as well as the larpe amount of mud indicate

that onlv a portion of the cave is now open. Althourh
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the current enters with preat force as evinced by
the depth of the culley at the wmouth, the cave is
obviously being ra?idly filled up, Nevertheless,as
recently as August, 1506 the entire lake at the mouth
was seon to drein awey over night and it may be that an
equilibrium hee now been esteblistied, Should-the
flow cease a swamp of some 10 acres would recult
unless the col had been croded away or ditched or
the flat had been agpraded to a higher level (ef,
N

The relation of the ceve to the pre-glaciel
toporraphy as shown on the map, taken in conneection
with ite size refer its oripin to the early part
of the Tertiary ecrosion peried described on p., .
- Exactly why it escaped filling bv the pglacier is
not evident but it waec probably because of s dam
of drift al the enterence which has since'becn

removed.
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General Conclusions, :

It has becn sought to demonstrate in the fore-
going pages the following foets: that there is an
unconformity at the top of the Loeer iizrnesain lime-
stone snd poscibly at the summit of the overlying
St. Peters sandstone; that the domed layers found
in the former are in some way related to mud cracks
or kindred phenomena of shallow water deposition;
that the breccias, contorted bede and so on are either
cauced by the same aclion or ﬁre mere ineidents of
the settling, induration, or dolomitization of the
formetion; that suceceding the depesition of a preat
thiekness of sediments above the highest now found,
there was 2 period of slight deformation and e pro-
longed one of erosion which reduced the area to the
condition of » pcneplain a2t an unknown date; thsati
a relotive uplift of this surface inauperated the
fcrmetioﬁyof the precent topography of the Driftless

Arcs; that in this epoch the boried Ordovician

vslleys were largely rcexcavated while onc of them

exerted a determinine influence on the location

of the col in the Hiddleton valley; that this valley
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and col were brought very low becsuse cut into the
_goft Cembrian roekse; that durinqleach ice epoch the | §
castc;n draipage wac ponded and reversed throurh:
this oulet eroding it to an indeterminable exteﬁfz

that the same occured to 8 less extent in the cace

of 2 ecol to the north; that the Wisconsin ice shect
advanced bevond the divide and deposited larpe mor-
aines and outwash plains without obseuring the major
outlines of the previos topogravhy; that durinp itc

reat several temporary lakes were formed and the

o

re
cutwash plains eroded into terreces; that two lakes,
dud and Middleton survived; that the‘fsrmé? wes CX= | 4
- tipnguished lerpely by vepetation and spring dessie i
cation and the latter by the piracy of Pheasant B
N Branch on the easst: that locally in'ﬂther places
pvest glacial erosion has been considerable espco-
ially sipcc the setilement of the countiry and the
increase of run off consequent on cultivation; that
the "Great Cave of Dand County® does exist and before
the recent filling with wud, must have veen of con-
sidersble size, being only cne of alarge system e
of passages throughout the entire Lower llagnesian '

limestone. PINIC.
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APPENDIX---TABLES OF DATA,

Table of Cuterops.

The cclumns are: section, serial nuwber on map,
elevatiorn of top, formetion, and remerks.# refers
to Table I1I.

Table of Well Records.

The columns are: section, serisl number on map,
elevation of ground, depth tc roek or total depth,
elevaetion of rock or of bottcm when not reaching
rock in which cese it is underlined, grade of
relisbility from A to D, and remsrks,

Scetions of Exposures.
Arranged by serial numbers

Bibliography of gencral references.



Klev.P. Ref,

RIDDLETON
2. Ho.
8 45 940
4 26 1000
4¢ 101F
47 1020
5. 24
28
48
7 41 G40
43 1008
8 27 1100
o087
1C 12 1020
44 1000
11 19 1000
62 0980
62 O€0
1F 44
16 17
17 18
28

O
L e

Sms

Olm
Olm
Oln

Olm
Osp
Olm

6me #
Olm 7

Olm
Bms

Ol
Olm

Olm
Bme

Olm
Gmgo

Clm

Olm
Bme

Olm #

Sms
Osp
Olm

2]

o1

Qutcrops.

Remarks
Qr.; slumped yellow ss.

Pieint, ls. by road under cemectary,
0ld qr,
Sandy, weath, ls.

Ls, in gputter,

Yellow se¢ in pit; iron eone,

Vhite 1ls & cher t: caves; fPolded
layers ( sketehes p  ); ledees & qr.

Soft yellow or.white ss; non-cale,
Thich-b, white ls.

Lbodpes of sil. 1ls,
Thite gs,; case-h.; east end of hill

Qr.; ss. in road,
Prospect in disint, ls.

Geol, of Wiec, II, p.C08.; contact
at elev, 870, floor of qr., 9FE2;
Findlay thesis,

Road; bLelow 1B' clay & sand.

Road, E, side; buff disint. sso.

Qr. 8' face see See. 10,

Sandy, weath., conglomerate of
smell, flat lg, pebbles; uncon-
formable upon thin-b, lso,; buff
and white se. telow §78,
Gulley. Contact 980

Lerpe eliffe of vellow g8, c“05°~b
Thite ls, in road.
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A
@

00 L0 DO DO -0

s G O 00

L)
oo

1200 Ot

Ocp #

1140 0t disnt,, buff to vhite ls,
1130 Ogp massive buff vine gr, ss

Olm white 1s,

1020 0sp o8 &dpes
1000 O0lm sil. 1s,; near top?

3 1040 Olm vhich dicint, ls, in rcad
22 1060 0lm  qr.; echerty ls,
411110 0Ot white la,

80 1080 Ot-oepeliffs of Cop 8,9,

-

2 1020

10€0
1040

[

-
¢t 3 3 =z 3 B

g
*e3

1060 Olm herd white ls.; ~laclial strise,

1120 Ot buffllsg,
1180 * qr.: thin'b, buff le.: foscils

1120 *
1080 Ulm
1060 ° white 1s.; top oolitie & cone,

0t-0sp #



VERONA.

2 36

€n

37

180
181
182
184

107
108
183
1EE
166

140
142

1070
1080

1040
102E
L

1120

1060

1000
”

948
840
980
970
974
1040

1040
1020

1038

& 1030

0t knowlls of frag. of Ot
Osp loose non-glacial eand in gulley,

Olm digint, la.

Olm massiave to cong. or domed ls,
5 eherty lo.; 6'; top thineb,
Cave seo p. .

0t disint, buff ls,
0t-0sp contact in rcad os, below,
Olm 18, qr on knol & in spring.
Osp so. ledges on ridges and knowls,
0Olm white 1lc¢.
O0t-0sp ar. & ledpes
Osp yellow sg8. on hill
- " along road

g se. ledpes
Osp-0lm ss, & cherty ls; spring,
Olm 1s. ledges; stony seil,

Osp eut in white & red gs.; cherts above
Olm out in disint., ocherty 1ls; alsoc road
Osp ss. ledges.
Osp-0lm contact in road see map. p.
Olm Disint, ls, -
Olm-Osp ss, in road; ls in pgulley to S,
Osp 8r. ledpes

s8,?
Olm 1s. ledges
Osp s8. frag.

Olm 1ls. along road
4 ls, 1in road.
s is. gr,
” hard 1s,
Olm-Osp chert overlain by cong.

Olm disint, ls. with oclitie chert,

e ls, ledpe
] ] L] :
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14
16

17
18

21

22

£7 1030 OSp magsive ycllow cage-h., ss, in qr.
68 1080 * same fretted; eliff,

61l ? 0ld prospects abandcned,

1 Olm magsive ls & domes see p. .,

P4 ’ chert ls,.

3 ' thin-b ls & chert

4 e cherty le,
141 sink hole in bottom of gulley.
1E8 Olm-0gp incie, of cherty ss, & lec.
167 1028 Olm oherty ls,

77 980 Ogp sgs, in private road S. of field

in woods.

78 1020 Olm indic, of ls. on same road in field
76 093F 4 ls, in 2 springe
189 y qr, if 1s,
160 Olm~-Osp s8, & ls in road.

166 OQsp sc, ledges
161 Qgp red ss,
162 ? white ss, or earthy ls.?
168 ? chert; top of Olm?

CROSS PLAINS.
23 1020 Olm hard ls, with striac under gravel

1
2

3

2al 000
19 °
130 940
128 1000
32 1000
109 -9B2
110 920
127 838
128 006

" white disint. 1s.

v ledges; ss., below( Gms)
Olm-Bms ledpe & qr.; ls. & crogss-b,
vellow es,

Olm qr.; massive ls,; dip. N,-70-W,

Olm-6ms breeh, ls, above white cone. ss,
. contact; white erosc-b ss,

eme knob of yellow sge.

6mes~-0lm ledpe of white freticd ss.; ls.

Gml shaley red or green ls. in field -
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24

138
136
138
139

2607?6ms
915 Olm-Bms

- " Bml-Bmse

Oln-Sme
G8E Sms-6ml
078?6ms

Olm
883 Bms

Olm
03¢ Olm-Bms

986 “
Q8% 2
080 Olm
97¢ Bme-01nm
980 0lm;

1110 Osp
Olm
]

1120 0lm-Osp
1140 Ot-Osp

1140 0t-0sp
1164 Ot
138G 7

95

L4

ss. ridge.
cherty ls. over yellow ssg,;

a slump fault,

red to greenish shale overlain
by thin-b, cale, ss,

coptact ©78?; dip 5.-70-W,
cortact

ledge os massive ss,; dips 8.~
30-¥,

ledpge & qr. :
knowls of yellow cone., ss.

0lm~Bma-8ml; last by road.:
thin-b. white 1ls; earthy texture
lgs, ledges with ghells; ss.below
se, at ¥, ; ls to E,; domes
ledges of ls,

contact
qr. showg domes see.p.

ss, ledges.
eliffp

may be slumped

1s. in road; cliff o8 yellow sso,

contact at brow of hill; iron
layer,

sink hole; contact 1132; seep. .

1122 0t-0sp-0lm contacts 1122, 10CB?

1020 Olm
1090 Osp-Olm
1060 °*

white ls in field
contact at turn of rocad

s TalEERRE 1 L TN LS AN e



26 8& 1180

86 1060 O0lm

33

87 1125 Ot-Osp

36 80 1108 O0t-0Osp
82 1080 Olm

@b 1060
SPRINGDALE
1 64 93E Olm
97 1040 Olnm
98 L L]
12 8& 880 Olm
66 990 Osp
67 980 Olm

13 6¢ 1000 O{m

70

71 990?01m-Osp

12

980 Olm

72 1000 Olm-Osp
74 1020 Olm

75 1040 0t-0sp-0lm

76

280 0lm-0Osp

0t-0sp-01lm 0t to 1120

low rounded knowls
contact; 20' of Osp
2 gullies exposing contact

contact at 1100
erystalline ls.
qr in sanme,

gspring

ledge of crystalline ls,
L " " W

cherts in road
knowls of yellow ss,
ls, ledpge
indie, of ls.

" " "

contaet in road
cherty ls,

06

contact: ls. to bottom of hill

inod, of ls.
0t at corners cont., 1045;
of B' of osn.} Lhen ls.

contact; ls to bottom of hill



MIDDLETON,

10

11

1 28
R

2%
SLe

2 22
24
26
27
28

©on

1510
g4r

940
980
940
047
g2b
028

ce0
980
978
ge0

1002

Well Records.

40 Q10
€0 A88E

100

40
100
207
200
200

—
o
L
=~
Qo
s
o
i

188 815

60 9C0

100
120
80

60
40

40
4¢

100
i35
180

> W HHEper e

o

ds ]
-

blue clav,

blue elay; in Sprinefield
clav 40'; sand below
sgnd; Sekréder

sand; blue eclay; "coapsione
at 76-80'; hard gravel; water
at 120'

lg.; gravel or cend above;
cave at QOVE
all 208;: ls.

gravel or quicksand
gravel
sand & bouldere

sand
gravel

sand point
gsand point

Hotel; mud
gsand
Teckam; yecllow

SO,




20

21
28

o]
')

26

27

28

<

89

o

00
02
g4

87
gl
6&
€3
64

67
63

28
70

41
69

76
80

83
84

980 140
1000 180

1000

a
L

1060 120

1080
960

80

<

.

820
810

- 870

240
1030

087

o |

o

3 3

ve)

1020 200? 8207E

1130

1160
1100
1140
1083

1100
1140

108§

£0
o6
90
60
a5

30
20

£0

1060 180
1078 172

1080
1068

35
40

1010 180

1080
1080

1173
1037

10€0
1110

1080
1150

20
28

2
60-
20
20

40

1080
1120
1010
1080
1080

1070
1120

1038

11790
980?

1030
1080

1040

B

QW e W oD I e WOty

B aa

10711207C

blue ss.

Ldecbeke
Location indef.
*shell"

close to ledges

g5, above ls, with eaves

Bricked up; probebly in ss,

"soapstone®

3

Loec, uncertain

ls.; near outcrop

Ort place

dug in rock

)




- 1140
48 1080

36 1106 B hard rock; red clay at 110°

28 106LC A old caved in well; reddish
clay 10'; red clay 2'; sandy
gravel rest of way

8 1078 28 1080 A hard lc to 108; soapstone; cherty

ls, to 118

8¢ 106 21 1034 A

88 1070 3£71038?C blasted in rock; said to passe

through gravel below; now

filied.

30 44 1180 1386 101E

47 1126 75 1080
93 1150 90 1060

32 33 1040 14 1026
81 1040 20 1020
82 1088 3E 1020

32 81 1097 7 1080
32 1120 30 1100

84 3¢ 1072 32 1040
40 1076 30 1048
78 1060 20 1020

36 71 1060 28 1022

VERONA
2 72 980 40 940 R ls.

3 74 1028 45 980 B
75 1020 B50? 970?C

76 1016 70 945 B
T7 1020 70 960 A

4 21 1040 24 1016 A John I'rager
37 1080 §E7 1023 A hard ls,

5111030 30 1000 ¢ boulder at 30'; said to be
cased 100'
134 1072 72 1000 A

dug 76' in cand; struck red
clay; probably too low in Osp
sand point; may be in soft ss,
dug 90' in sand; rock below,

o =

Krdger

W Wt

cave at 82'?

cheece factory
neightor save EO

= O

DR RRE. O e S R BT e b gty



R T, A { ST L L e R i S Y N R Ty B Lt ) s | # + T AR T Y - - . & =l Lo e o
] % g 7 RS o

. | 100

10 35 1000 18 982 A ss.
73 1020 40 C dug 40'; rock helow

11 42 9885 60

16 16 970 &b
36 080 40 240

co'%
29
e

C neighbor says about 40'

O
—
<N
Qw

16 10 1000 70? 930?C dug B0'; rock in last 30
12 980 80? 900 C sand

22 13 1000 80 920 B gravel; claims decpest well in V.
14 980 60 3920 B gravel

CROSS PLAINS

24 46 1140 20 1120 C Cleveland; mud hole or cave.
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liddleton 27.

Quarries owned by Emil Teckam, Identifications

of fossils by Prof. Blackwelder; many are tentative.
UPPER QUARRY

Trenton limesctione,

Nunber Feet

X

X

VIII

VIT

V1

Soil of anguslar to rounded fragments of ls.
With a fcw (Irlf‘t pebbleS......... “.-lo.ll‘l
Braciopoda?

Pelecepoda: Venuxemia??

Broken clayey l1s........ i e Vor g ey R

Cephalapoda: Cyrtoceras sp.

Coralg: Stroptelasme cornieulum; S. profundum

Buff to white, thin bedded ls., with 2 wavy

BERLE DATLINE Y BRGO, i ik s R |

Braciopoda: Strophomena of, winchelli

Cephelapodat Onoceras plebium??; Orthoceras
socigle?? hit

Coralg: Streptelasma profunda.

Gastropoda: Rellerophon; Lophospira ¢f, humilic;
L: ef, serrulata.

Pelecepoda: Ctenedonta pibberula?; Cypricard-
ites ef. rectircstms; Vanuxemia sub-
erecta?

BEUe 18, whathors bull. . i e b s ik D
Brvozoa: undetermined,

Coralg: Lichenaria,

Gastropoda: Lophospira op.

White 1s.; weathers buff; shale at base,.,.?
Braciopoda:Strophomena winchelli (& ecpec.)

Bryozoa: location? %
Cephalapoda: Orthoceras anellum?; 0. sceciale?;

Vo ap, ; i
gg?gls:PLlcheﬂarla (loe,.?); Sireptelasma pro-
funda?? : ; ;
Gastropoda: Raphistoma. | : X

Vermeg: tubegs of Scolithuas?? 5

s



4102

Rumber : Feet

\'S Same as VI with many lences of foscils;
limonite concretions after marcasite; cal-
cite ervetale; best stone in firm thiek beds
NISH SNBLOY PEPLABER .. .. s v haiia e a A 4 -
Braciopocda: Hebertella; Sirophomena winehelli
Cephalapoda: Cyrtoceras sp.; Orthoceras sp.?
Coralg: Streptelasms profunda; S. op.
Gastroroda: Pleurotomeria nasoni? (loe,?)
Ogtracoda: Leperditia op. (loe. VI?)

IV Bluish rough curfaced layer........... R
Corals: Streptelasma profunda (loe. V?)

IIT1 Same as V but more heavily bedded, rougher
surfaoed, and nesrly DBPIeR. . v vnisssad

I1 Blue gshaley laver gometimes absent.........0.28
Braciopoda: Strophomena sp,
Cephalavoda: Orthoceras sp.

I Buff to white ls,; forms floor of quarry at

elevation 1130; mostly unexposed........es.9

LOWER QUARRY
VI Soil and disintegrated ls; top rather thiek
bedded and is continious with I above......7
Braciopoda: Strophomena winchelli,
Cephalapoda: Orthoceras plancconvexum?
Pelccepeda: Ctenodonta of., ventricosa;
Vanuxemia rotundata?

Trilobita: Isotelus?

v Irregularly bedded shaley grayish blue ls.;
kteds 1 to 2 inches; black markings.........2
Braciopods: Orthis tricensria; Strophomera

winchelli
Rrvozoa: moulds only,

Cephalavoda: Endoceras; Orthoceras sp. (
(rinred ).

Gastropods: Bellerophon; Hormotoma grecilis;
Lophospira sp.; Protowarthia e¢f, cancell-
ata; Raphistome sp.; Raphistomina gp.;

R —— - N N R | j
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Number ' Feet
Tetranota bidorsata?
Ogtracoda: Leperditia ef, febulite
Pelecepoda: Ctenocdonta alta?; €. gribberula??;
Cyprieerdites?; iodiolospis sp?
Pteropoda: fiyolithus gp,
Trilobite: Isctelus?

IV Solid buff to white 1s; often crowded with
fospile; loonlly bive oeloYed, ... ... civiw8
Rraciopoda: Hekertella?

Corals: Streptelasma profunda
Pelecepoda: Cypricardites rotundatus ( Vanux-
emiza dixonensic?)

[IT Hard, blue to buff 1s; irrerular fracture;
PORBR - BUTEBOR . s 0h i3 b i v i r B s s ak

IT Buff, rough surfaced ls with red shale
. £ : . Y
partings; grades Lo messive below..........4.0
Cephalanoda: Orthocergs sp.

I Hassive buff ls,; bluish in middle of top
laver which is 28 inches thiek,.. ... cc.v.e.

45,78
The following are unlocated:
Upper quarry, :
Praciopoda: Orthis tricenaria; Strophomena winchelli
Cephalapoda: Goniocerags occcidentale; Orthoeceras
beloitense?; 0. sociale,
uactropoda: LthGspira 8P .
Pelccepoda: Ambonyehia gp.; Clencodonta sp.
Pteropoda: iHyolithus
Trilobita: Cersurus (hvpostome of)?
Lower quarry,
Pelecepoda: Cvrtodonta billingei?

The study was nol suffieent te drew very
definite conelusione; the molluskan aspect of the
fauna and the limitetion of Lichenaria to VIT of
the Upper Quarry 2re moct to be noted.




18 Middieton 17.
Gulley south of Extinet ilud Lake., Contact base
of Olm elevation 978,
Lower lagnesian limestone.
Number Feet
XX Mascgive white ls,: weathers sandyv; bagse not
ST R B e M e e e 3
XIX White to vellowish ls,; weathers to "eoowhle
sandstone; flow and plunge structure.......3
ZVTLT T URRDGEBR . vy ey R e oy a .8
XVIi Thip bedded white le.; dipe Feeioisiiciiiin 1
XVI Unexposed.. ................................ QO
XV Disintigrated, thin bedded ls. with chert
nodules; middle feily messive w1t, a bed of
gsuch; top shows irresular bedding.......... T
poo DT T O L R e i S R 1 T S 3
XIII Sendy ls., with cheri nodules......... PR
XII VWhite chert............ LR i .0.1

X1 Firm hard ls.; bedding thin and irrepular with

small knobs at top: in places cherty and br

g T L RO AR e SO R S i s b 2
X Red to white chert....... R e e e 0.1
LTI | e e e NP A bl G Gl 8
VIII White ls., with irreculer gurface........ o

VII PBuff to white cherty lg; bedding thin and
" irregpular; layers plnch out over the inclined
gsandstone beds below........ vt R 3

VI Greensand shale with a lens of ococlite,.....0.8

104



Number "~ Peeot
Vv Weathered cclitic chert or white sandstone.0.3

IV Greencand chale with red layers............0.1
III Oclitic chert; top soft like sandstone.....l
Madicon sandstone,

IT Soft ss, with greensend and shale; top
purer; layers form a smell anticline,......1

L MURIPOREE. s G P L e wn
- Pure white sg and quartzite; middle 0.5' is
cross bedded......... AR e e TR

105
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29 Hiddleton 18,
Trenton Limestone
Nunber Feet
IISoil; some disinlegrated lc bul usually gravely
O1ay Testing on ROIEd POOK. . . v iceiin i el

I Puff to white le.; texture orystalline; beds 18
inches or more, sverdgeing 3 Lo 8 inches; about
a foot of ls below aquarry flocr; then white or
ferrupinocus sandstone at elcvation 1140,........123

Possils,

Identifications from Geolopy of Wisconsin, vol.II,

p. 607, i :

Braciopoda: Strophomena sp.

Cephalapoda: Onooecras pendion; Orthoceras anellum

forals: Petraria corniculum (Streptelacma?)

Gagtropoda: Murchisonia bicinate; i, tricarinata;
Pleurotomaria naconi; Raphistoma lenticulare;
Trecchonema umbilicata,

Pelecevoda: Vanuxemia ventricosus,

A strueture gsection ic also given from here
tc 0-43 (sec p, ); it does not agrree very closely
with the writers determinations, except that the
thicknes of the St. Peters is atout correct. Prof,
C.C. Leith states that & few years ago he found
a chert conrlomerate at its bagse; this is not now
viceble. The St. Pelers is highly oharped with iron
near its top but ic pure btelow. Croce bedding and
flow and plunge structure are scen on a large scale,
In cne place, on the east side of the gpur east of

: - the quarries, the wcathered out iron concretions
ete. 2rec unususlly fantectice like the bones of scome
animal.



2

38 Uiddleten 3C.
Numerous excav

csee Stromme's thes

end.

Northern quarry. A

Number Trenton limestone, "eet 4

v Pisintigrated ls. and scoil such as ceovers all “
the top of the bluff; scome fossils all poorly
PEEBRTNEH . .. v v v v v a iR E e e e ......8

ations on a bold limestone bluff;
ig (p. ) for exposures on eastern

IV Thin 1”"e~ulaﬂly bedded buff to white lime-
stone; fosciliferous and oftern very pood spec-
imens........... R SR T S g S R R

i1l Greensand PRILIBN, . s g SR N -

11 Phioh veddoad lo; Pew Fopsile. . oivvivnininainh

I Sendv or eﬂyﬂtalline thiek bedded 1ls.; barren
below ig thiner bedded L1k PR PR

Elcvation of base of section 1088, of sharp contact
with sandstone (marked by iron coneretions), 107E,

In southern quarry the roek is thinly bedded and
barren,

Fossils,

RBest cpecimens collected by 0,U, Stromme.
Braciopoda: Orthie tricenarie; Rhynconells sp,
Brygzos: at least two species but not identified,
Cephaelspoda: Orthoceras sp.

Coralg: Strevtelacma sp.

Crippidea: stems,

Gactropods: Lophospira?; Raphistoma?; Teiranota??
Pelecepoda: Vanuxemies rotundate,

Trilobita: Isotelus?




‘43 Hidﬂleton ;o
Quarry at R.R. curve; shows contorted beds;
see sketches on pp. 5

: Lower dagnesian Limestone
Nunter Feet
il inlpbigrabed 10, . . viiviis e ina s i ssian sl

VI lisgive to thin bedded white hard ls.. many
quartz and iron geodes. ... . ... Rt

Y  Porous erystolline lg,; top shaley and
poscibly mud crached; many erystals of
inonite afler BRMDRISE. . . ons i i B

IV  Thin bedded 1s. and chert with domes.......3

11T Broken and brecciated 1s, Hud eracks at top,7
BE SET e Y PAPLIOR. . e i e e

el Hard gendy ls.; rough SHPLENE, S

el Elevazlen of base G60; at the cossing to 43,0
- the west,0-41, there is gseen 20 feet of softish
& yellow to white, non-calcarecus ss. with flow and
Elange structure and medium to coarse grain,
1auatlon of base about 820




General BRitliopraphy.

;'(.all thesec in litrary of University of Wisconsin.)

!Bain. H.Foster---Zine and Lead Eeno its of the Upper
Misgisgipi Vallev, U,S, Geolorical
Survey Pullitin 204, 1:0(

Chamberlin, T.C. and Irving, R.D.---Geologv of
-mr&.ul_ﬂ,x "1“ Qt@tﬂ Geol. -qurvny,
complected 1879, includes atlas of
reconneicence mave.

¥ and Salisbury, R,D.---Text Pook
cf Geolopgw, 150€C.

. Grant, U.S.---Lead and Zinc Deposits of Southwes-
. ern Biscongin, Wis. Geol. Survey,
Bulliwin XIV.

.~ 0'Conrcr, 0.J.--- The Sedimentarvy Rocks around Mad-
igon, thesis 1885,

?tromme, 0, U,~-=Gecloey of idadison and adais scent
s m thesis 1507,

*Thwaltes, F.7.---Gecloey of Lhe v1c1;1tv of ﬂkﬂﬂ
Xeronse and Eﬂghﬁzﬁ Dane Count
Figoonsin, theeis 1906,

dmen, S.---article on The Pre-Potsdam Peneplain
o of the Pre-Cambrian of North Central “=
Visconsin, Journal of Geolopv, vol.ll,
p.286, 1903, ;
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