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Buring the swmwor and fudl of 1838, » Road Unteyrials Investigabion Parby
spanh four months leooting road maberial in northessbern Baffsls County,
northesatera Popln Oounty, and sonthwesters Paw Glaive Gounby. During the
invostlgution o misher of prospoobive guarry develomments wore loosted amd
slassified under the gonwral Yype of sources of shale surfacing for highwmys,
Of these locntions samples were teken frawm 18 different exposurogs

An insoluble residus suulysis of the rook somples wes cowiucbed durdng
the poried of btime belwoon December 1, 1985 and February 18, iﬁ&gﬁ’ he
purpose of the insoluble residue smelysls of the veek sawmples was three~fold:

{1) & study of the insoluble residuws to debtoraine the sige
wloant relations of the residual maberinl,

{2} A detersdnation of the mount of seluble mnberial.

() A quambitative smalysis of the balanse of solubie material,
8ilt and elay, and saud to ascordaln the resson for cerdain
mowbars of the Framsonis epd Trumpeslesy foruations producing
goud road surfacing sateriel,

Gratveful eckwowledpmont is made to the Uivil Works Adwlmdstrebtion foy
the financial sgsigbance which made this repord possibles to ¥Hre s Be Shroolk;
of the Goology Deperbnent of the Unlversity of Wisoonsin, for hls bwelpiul
suggostiong, sxd nsslstanse in fleld works Ge Mr. B.Fe Boun, S%abe Geologlst,
for his advice exwd aid in fuenishing seeessery dabus amd t0 Ge Ge O'Coumor

arsl Re Be Holorndolk for thelr sgsistanse in fisld works

By He Powell
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INGOLUBLE BESIDUE ANALYSIS OF ROCK SAMPLES FROE TWE FPRAZCONIA
AND PHESPEALEAD PORMATIONS OF THR CAUNRIAN
 SYRTEM OF WISCOusIN

Introdustion

The rovk swuplow studied in comwotion with this roptrt are malnly
srgillsseous sandstonos, dolomit@s, calderecun sendstovss, and silt stonos
takon fyon gmerries and road oul exposuves: A bobel of 104 sawmples wers
run through an ingaludle residus anelyvsise With the exgepblon of 2 samples,
from loowblon 78, Buffele Gouuly, which were taken from tho Bow Claive mesber
of the Dresbach formabion, thy sauples wore tulon from tho Franvonis end
Trampealesy Formatlons.

| The designation of voeh sectism by & lopation numbeyr {(Locstisn 86, Pepin
tios) 18 in keeping with the wothod of rsforencs numbors uged by the Hoad
Haterisls Parbles of tho CGeologionl Survey of the Bdate of Wissonuin, bo
identify prospevtive developments of sourtes of vosd maborial,

A map of the ares lonvesbipaied in a@m@mxx with this repords; showing
the locsbion of the oxposurss ssmpled in respeot Seo land lives, maior highe
ways and pedoelpel Sowns will be found on Flabe T.

3 ,tﬁa«im

Seoplings

Thoe samplon snalyaed were taken Ln o vertioasl exposure st esoh of 18
loontlongs Thege samples ware taken as reprosendatdive of eortain Lods or
units of reck whieh differed from tiwse beds shove and below, IL there were
marked irroguisvities du any oue unly, soveral saumples were taken to show

the changes,




Lalmyoebory Procedure,

The pre}iminery work consisted in numbering oveh vosk swuple, the mualers
rm;g;i&s@ from 1 to 1023 these muwbers woro thon placed on fowm shouwbts like
the one on pege 5« These form sheoets wore thon made into s esbalopse iw which
all necespary data odtalined could be resordeds Trial beshe werve then sade
on & mmber of sanll rock sanplos to swe 1L hydvoshlerie aoid would break
the ssaple down onough to soparabe the dund fron bhe siit and cley simplee
Those trdal bests showed that erushing of ¥e samplog was necossary to geb
a olesn separation of the lmaclubls residuc.

To obtein uniforalty of resulis, all semples wore orushed down %o small
froguente or, 1v the csse of argillscecus sandsbones, to gramlsy slze.

(While tho erushing of the sauple 1s apt to byeak down some of the send greins,
the nesessity of o elean sepsratien in the residue is so urgent thab this
wothod wod uged,)

After oruahing, the gample was welghed oubt inte & mmeller sumple of 80
grams snd placed in o suxbered 200 oe beakey of kuown weolpghts A batbery of
L2 seoples was run st a tlues To eagh of bhe 30 gres sesples, 75 oo of 1 to 1
Hols woe sddeds The batbery of beukers was thoen set on & werm padister and
Lef't for frum 18 4o 18 hourgs During the time the adld was working on the
stmples, they were sbtirred pevasinually and moye uold added i necesssry, unbil
all sotdon ovsands The Pirst battory of Veukors wes removed from the redistor
snd svoblier babbery prepared in tho pame mearmer replsusd i,

The first botbery of boskers was then ellowed to coeld until the boakers
sould saglly be handlede A1) of the ssld thab could be poursd from the beakers
withoul losing any of the fosoluble residue in the botitom, was poured off.
Then tho residue was rinsed three tlmey Lo remove all acid sud aold sslis,

The rosidue was yissed in lake wator to provent flodoulsbion of the olaye Afber




aach inaing the beaker woa lofy standinop wabil «ll slay and ailt had setbled

o the bottoms On pourdap eff the walter from the residuo, core vwan uged %o

that none ¢f the residue wes pornibbed do go oub with the wabere g&% the

third rineing, ws mmch of the wabter was poured off as oould be sufely reuovede
The battery of beskers eonboining the fusoluble rosidus Srom the

sunplod, was ploged in an eleotiic sven wnder 110° C of hont, The residus wes

Lottt dn the dven from 30 4o 1Z bours until 4t wes thoroughly drisds The beskers

combadning the residus were wolghed avd Hho wolght of the residus fron cavh

séxmp:;@ salaulatod snd resarded on the proper vocopd sheeb in the seitseloguoe
Afboar derying, the rosidue wpuslly bad o havd, baked esle of olay and 8ili,

ag & ovscked opusison ops & @@mm oxsdnnblon of this orust wes sede ab

this tlne to deberadne the plyuienl oheractor o the oley and ailts The duke

was then ramoved from the booker and zrovnd down te ¢ fine powder in o poreelsin

morsars The powder was duaped buck Indo the bouley with the residues of gandy

distilled water was thon added o the residue and sbivred welle This sglution

way allowed to sobile for spprozimebely 30 sosonds, then the waber sontaluing

the silt and clay was poured through & 200 mesh seveen (1/18 mm opesdngs,)

which shewod no ¢ifference in speringe wader & siovescope wagnifylng 204, The

oporation of sdding dlstililed weber to the vesidus sud pourdng Yhe waber ouryys=

iug the eilt swd olay was roposted wibll all the 6ilt and olay wns removeds

Durdng the wob washdng of the vlay and sllé threugh the 200 mesh serson, it

was novesgary Yo tilt the soreen end wash it dowa vepoutudly with e vush

wobtle to prevent the sepeen from ¢logsing. After the last of the sllt end

am& was waahod through the aoroon, the soroen wee turzed upslde down in e

8OO eo besker end sll of the sand relsmined on the soresn washed inte the lerge

bealore The sund left S.gz the small bosker was Chepn weghed inbto the lavge enkery

the water was poured off the sand, end the sand washed eub of the large bosker




onto & musbered B webtoch glass of kuown welght. (The cley and silh wore nob
aaveéa‘) |

The sapd rosldue was dried in the wateh glags sn the radiater for about
3 hours unbil It was thovouphly dvy. Aler drying,it was weighed, the wolght
of sand eladuiated and recorded ¢n the proper rocord sheets In the cabalogues

The sand wes then pesoved and plagsd in swell mumbered exvelopes Yo awalb
mloroscapie indpectlions

Afor ail the samplos hod bBewn pub theough the abuve procedore, the
roslduo sand was extlned undey & bizesulay mioroscope which maguifled 20X,
ALL the suliont eharvecberighles of the send wove gud o thelr proper pluves
v the reverd shoatg.

A hoed leng exsmireticn of the sauple had Deen made bofove the first
prushing and the resultant cheredber placed on the reuord shoobse

Finnlly the perventages of soluble materialy elay and silt, snd semd
vors caloulnbod snd pluced en the resord shoelss (Heo vauple resord shoeb,
page i)

From the daba on the record shools and field dabs from the fisld neles

of the Hoad maberials investigetions,; Plates 1 to 20 weore made,




seuple 1 Tssvluble Hesidues

Locationt Pau flslre doumby; 100 ydse ¥ epd just & of the center of the BW ¥
of Sat. 385, ngﬁﬁwjgg%@%{&

Horigon: 109Y ebove gw
i

VWatoh Clese Nurber 38 Booker #10
*%‘igﬁz aﬁ‘@ mﬁia am %m? - B . @f?igﬁ"ﬁ‘i ﬂf E%ﬁi%% e giﬁgg
Wight of Besker ;aﬂ,f?;;% AL Wadght of Clay B.02

Welght of Semple | 30,00 pre,  Velght of Samd 10,80

Heodght of Residuo and Glags 3‘?.53‘?‘ Fodght of Ulay 4,08
Weolght of Glags 74,08 % Clay 10,078
Welght of Restdue 8192 Welght of Semple 8000
Wolght of Hesidue end Glass 42,20 Toight of Fapd 1890
Welght of Send snd Uleas 88418 % Send _.88.00%
Welght of deenwded Clay _ Sa08 Holglt of Semple 30,00
% Benidue ' _ 18,07
Fmgichle - _2e.9%%
Deosaription

Of Semplss Semple arushed to grepuler sise, ;
& Mokt buff 40 yellow, Muog-greined, well cenented sandetone
containing 145" to 1/4" bends of ironesteined sgndstone whiech is
reddishebirom in eolar, |

0f Rosddue: A very fime te fine sand (probebly quertz), msinly subsnguler bub with
pome engmlisy snd roundsd proing prevent, The more pounded graizs
are frostod, Gleuconite 1% Yo BE »- grains derk green, polished and
rounded, A fow agerepabes of gquevts orystale and o few iropsstuised
sond prains prosents
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PORMATION

ENDER

CHARACTEN

Gua TaerR & 4
Nary

Giasinl
Surbwnsh

8418, sand, cloy and gravel in
river cubwasl

Bty Pobtery

fandobone, soderately ooarss welle
somented grains frosted (O%=-201)

Oi?oov,e 2ala'4

Lowey
Hagnosion

Bolomite, gray to light baP?, bhick

sod Thin beds, eryplosoe, oolites and
afh urgnends  Soassaly fagpd i 3

choprt @es@a@, Sparsaly f@.&zgg%i%g?%m

C AMBRIAN

Tremporlesn

Eadison

Ponerally shoonk

derden

Jendsbones medium Yo fine gralus,
vellow bo brown, paseive %o thin bods.
(B0t wignt )

Sapdatonos, siltstonos, snd Golomites.
A calearveous unid, thin beds, Line
oven turiure, some shalss Fosallife
avonsy (121269

Bte Lomrenso

Dodeomdbe. Thin bedded, woll eryse
talilaed, sand, bufi srlotohed with
parple oy pink. Fogsiliferoua. (8¥-6')

Trenponloay
Lk
Frapogads

(2)

Fhe Lawronsa
oy
Franconia

(1)

nlonresus sendgbony, and sllisbone
alzo dolomites Thin wavy beds with
shale partdnge; large wors hralls
alundant in gresu shale parbings,
(gr=157)

Framenis

A series of bihln to thisk beds of
groen sand, plsueonitie sandatons,
argillaceous gundetons with adney shele
bodss Gray, green, buff, wilte and
browne Fossilifevous. {(100-170%)

Ironbon

Saxdshons, reworked; fossiliferous,

doarse, irongtained,« ( BRI TR )s ]
188 wa)d

Progstash

Galesvilie

Sendstons, fine to mediwa grained,
thilok bedded, motiled mhdte-hrown. ©

Baw Glaiws

fandobone and shale. Thin bedded,

fosallifereus, argllleceous, grays
£EYY

4

TN




Conaral Strabigraphy of Sres Iavestigated

The Geologio Coluwon of the arvs uvn page § glves & sheleton Lyesework
of the gonoral strabigeaply of the srop luvestigated in commecbion with this .
roports Of the formetions and members im the colwmm this report ia mm&m@
ezly with the Franconde end Yrempeslesn forssbions, and the Hau Claire momber

af the Ireabash Dormubinie

The You Gluive Momhor of the Dresbech

In the wielnity of Mopdevi and Gilmanbon, the Heu Claire nonber of the
Dregbach formation forms the low flat btepped terraces in the walley bobboms
af the Buffalo Biver and Elk Crecks The masimin exposurd is 400 thiesk. The
grenter part of the oxposure conslste of thinly bedded, fine gradned, silty,
geey sandabones whioh are heevily fessiliferouss In the Blk Creel velley,
onst of Gilserdon et Leeation T8, 10' down from the top of the Bon (laire
member i an 8 4o 10' wadd of inter-bedded, Pinewgrained, thinly-lamimabed
sandatons and groon shale., Thia undt ocamn bo weed for road surlsoings Seve
Plate XV for details concorniog bthe unlbe

The Froneounia Formetion

The Fremonis formation ranges from 100 4o 170 thick, forming the
lerge jutormodiste uplanda of the reglons The formeblon is eomposed of heoavy
badded unlts of ;gﬁ;éaaz sand, thinly bedded units of mettled argillaseous
aw&sﬁ&m, and thinly leninated unity of gmgfagfaen, sandy shales The menbers
of this forsation ehange in thioknoss and ehﬁrm{:w Juborallysy thorefore the
only logleal basis for s soparation inde members is e paldontological onc.

The formation la sbundently fossiliferous, glasoonitic throughoub, and eorbeins




mica flakes, especially in the lower 40%, Sooping frem 10 4o 27¢ shove the
boge of the foruabion, & hard, woll comoenbed, glaveoniitie, lrom-ghalvnds
well epyeinllizedy brown bod of elther delomdte opr Limestone appears over

the syrea favestizabede

The Gusntionablo Houbor

This wesber is from 'é' te 18 thieke It lies botwesn the massive upper
grosnssnd of the Franconie forvablon and the buse of the 5% lawrense dolos
atte mewber of the Trespeslony foyuetione The nember pougists of a thin beds
dod geries of Wif caloareoun sandwbones, ond ailt stonesy with thia greon
gshals laalnesy ovossed and rooressed by large worm tradla, Iying mwgba&ﬁm@g
plonets (Seo Flates Tve Ix ond XvTe) Inwelably there %5 a 8%=4% hed of
bighly dolomitized prosn sand dumglonerate, tontelnlng discofdel bufl dole-
mitepebblos, ah the base of the questionable member, This undt s ¢ compuot
membor in iteslfs It has physicel chayecteristics of the 56, Lewrense
member above yob differs markedlys The hesvy proensend congloserate st the
base tends Yo thvow the mowbor inte the bwse of the Tromealesu Permation,
yet thore e alao o congloverabe ab the buse of the Bbe Lewrense which night
wark that horison ag the hase of the ¥ renpenlent Pormnabione

AL present the position of this member ls in guostisa. 4 shudy of the
fauna of the mmber iz nocessary be definltely debermine to whioh of the twe

formations 46 bolongse

&*;ga B mema Houber

The Ste lewrenpe membey of tho Trompeslesy fovwabion is from 2Y b &
thick, 1% 1s & bhia bo medium, wnevenly bedded wnll of sandys well crystale
1ized, unevenly bextured bufit dolomibs wovally modiled with plak or purples

8
&




The dolomibe 48 usually slighdly gleweonibic, and of'ten contalns thin
laminne of groen shale sleng bedding plavess The lower beds of the member
are ofton conglomeratley conbeining smull rownded, flat pebbles of sendy
delontie oz delomiblo swndsbtons in & matrix of buff dolomites Ressils ere
often prosent bt not sbwdent. The fossils are wsuaslly trilebltos; brachs
topod, snd graptolite yremains,

The Iodl Hembor

The %«wﬁi aemibey of the Tresposleau fornmabion ranges from 12! to 26% 4
thisk, UVeually 4% 18 o tlhdaly and rezulerly bedded series of oBlosreous
gandatonen, oaleareous sili stones, and sildy delomiben, with thin lamimse
of groen shale present, especislly in the basal 0f of the novbors The coloy
of the rook nsuslly iz buff, gray, or grayegroon. Ewoph in the sases whore
pure sandsbono aedurs the physlesl chavecter of tho beds chaunges bub alipghtly,
The siliatones and dolomites sre espoelally #like iz band sawples, The Gthin
Boda of this member nsually fracture inte falrly rogulay blooks nnd slabs

from 2% bo 8" over thelr long dlrensipns,

Yhe Jorden ouber

Tue Jorden Hembey of the i‘rm;zmléz&g foruation bas 1ittle beuring om thie
rapors save thet m‘é bagal 1 to &' 15 weually & highly fossiliferous, delomite

or dolomitized sandybons which can be used as road szzﬁvfa:aingw
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Figare I

Pigurs 21

-

An oukling map of Wiseonsin
the position of the area invasmg@%e&
in commeckion with this revort.

A buse m&g of the area Lnvestigabed,
ghowing the positlon of the looablons
ia reapest to prinefpel bowns, Tang
Iinen, aumi fmportant Mighweyse
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PLATE 1T
koontlon H1, Hou Cladre County

PlabeTI shows & 13' seatlon of Pransonia sandsbone esposed In a read
oub, The groster paed of the exposure is s thinly bedded, motblsed gray,
green and baff, gleuconltle, argillacecus sandebove. The buse of the seobion

18 100 sehove the base of the formatlon.

Insoluble Residuo Anelysis (Smoplen 1-4)

With the estepbion of smnple 1 the baleade of maberial iss
Soluble content = 3174 to 54347
Filbselay content = 4770 ta 17.87%
Sund conbeut o 77,087 bo B2.08%,
The miorostople chareotor of the send residue is in gonersl: a very
flne to fine send (probebly quarts), .. Oraine are frosted 4o olears Olsus
oonibo 24 in polished, roumded, dork and Llight green greins. No mica plabes

or quarts oyystals nebed.

The rock expesed in the pead cul hed beew used as surfacing on light
teaffie roadss The ém;exial hes proven sablafectory for this purpose for
& poriod of B yours on o oloy sub gredes She grout ulk of sand in bhis
gaposure makes it dowbliul that };h@,::@%@rml romoved would stend up under
hewoy o?‘mdima tvaffio, or under l:ig;m trafiio on o saxd subgreds.

Under ordinary oiremnstonces thisz metorisl could be used for surfasing
‘simu:x‘;dém aloag conorebe highways wnd on Iight breifio yvoads with e olsy

gabprade,

il e




FLATE IEX
Loowbion 58, Pepin Cuunty

Plate 111 shows & 13, section of FPravoovnia sandstume, shale and dolowmite
teken in & quarry juet ecat of the Cherles Shriner barn. The bose of Hhe
gootdon is 10' § above the bmse of bhe Frenconls formetion. The seoblen is

thinly bedded, and in Yhe madn sn argillateouss pleusoniiic wmoltled sandstons.

Ipmoluble Residus Ansiyals {Smuples Gwi0)

dith the excepbion of Sample ¥ whisch 1s 79,875 soluble, the balente of
matorial iss
Soluble conbtent «  BeB4% to 28245
Clays5ilt contend « 84808 to 22.8%
Band Contont w» 85081 to 82,957
The rderoscople charscher of Che residue sand lay A fine, aaguler to
rounded, frosted to cleay sand {(probably quertsiée) dontainiang from 5% to 10 %
glaveonite. Bample B showas noye frosting snd lovs gloveonite than the obhers.
Sample 8 is aboud 908 gluwonite, H0% of which ig badly sltereds Sample 10,

at the fop of bt seebion, shows the {irst apponrance of misw flakes,

Eoorpuie Aspocts

The rock from this guarry hag boon used %o ;}ﬁixé&i 16w plages in the German

Valley Rood, It sppearently steasds up woll in web places, sud under light
traffie, binds welle ¥While this welorlal has nob been thevoughly bested by
aotual uso, it has enough binding weborial o slund up s surfacing on light

traffle roads, or as shoulder surfseing dlong sonorete highwyse

wiZe




Togakion 37, Pepin County

Fisbe IV slows so oxposure in o read eul and gquarry on the zorth eide of
CoT ol T",  Thy axposure fnelndes the Questionable nembews the 88 lawronse
mﬁz’fm@; the lodi member and 135Y of Yhe base of Yhe Jurdan members In genaml
it iz mode wp of thinly bedded snpdetone; silbstoune and mm:m |

the Guestansile mber (100

Ingolubla Residuo Analysis  (Sawples 13e14)

The four feot of grosvsand covglomeraie ub the bage of tho guestiopable
meinber was roh swpleds Bamples 18 and 14 tukon from the uppey &' of the
menber show the following balange of waderials:

Solulle combent =  1l.84% to 40,108

8118,0%0y combont « 746335 4o Ll.78%

Send contoent = 48,17 o 80100
uergseoplo Charnobor of Sand Residue

In main a vory flme to {lne oleay angulaer sodd i,gra'bzﬁ&iy quartzibo)
sontaining fﬁ&g,zz%a:ﬁ;ﬁ of guarts oryatals sl o fow trensparent nica flskos,

The St bewronse Mombor (6)

Ipsploble Residue Analysis (Semples 18-18)
The Beleswe of mebeviala in the B Lewronse nenboy iss
Solable contont - 474875 o TTeA05.
8415, olsy combent ~  B¢860 G0 B5.80%
Bundd conbent = 18808 o 48,475
Higroseopie Sharssiey of tho Saud Regidue
A Ding Yo very fime, sngelar, olesy sand (probably querbz). Aboud 108

noroal guarbz orystelse Gleuconite lows then Lfe Misa flskes rares

] G




Ingoluble Besidue Anedysis (Swmples 17.21)
The balancs of mgberials in the Lodl nembor is:
Aversge soluble sombent - 47%
Average silt, elay conbent= 19%
&veysge gend combowly <« B4
Hioyossopis Chareater of Sand Hesidue
A fine, oleny, suguler sand {(probubly mwerbesle W frosted graing,
Saoples 18 eud 20 ehow & chert awpds Sunple 17 acd 23 contaln querbs ewye
stalss Samples 19, 20, 21 show whos flakes, Dample 21 is uaique in having

an exceptlonally lorge muber of quarts orysdels preseuts

arden Honbey

Libkle moed be sald shout the two samples (32 and 23) teken from thds
meabors They are predominsntdly sand; costelning wory 14ttls soluble mubovials
| The sand ke uswolly sogvlsr o subemngulore Mise flakes ore presvnt in
smell ampuntas  Guarts oyysbalo, bedh whele ond frageonbery Bre comants

Some rook has been rovoved frowm thie Jesshieny bub only frow the
Guosblonnble end She Lawrence mambera, und used for patohing the surfuse of
Gl B Ho veocord of service was obbaineds An ensminabion of the btalence
of seluble materisl; silt snd olay sud gend in 4he Questionsble, Ste Lewronoo,
and Lodi mewbore exposed ab the lovstion mokes 1% e@?pm%an% thet Yhis naberial
will be goud for surfscing light axd medlun treflic roadsy $he goluble paberisl

sod 8t and elay wmaklop vy mwre than B0 of the rocke

il




Flato V
lovedion 40y Popdn Countby

Plate V shows & ssotion token of o roadout exposure on the ¥ side of
CoTulla™a% 11 of mobbled appillacsons Prooconds sendotone ave exposed,

The twag of tho sevilon iz about 18% sbove the buse a'i‘ the Froncoois Toroablone

Tugalatle Rewidus Azmlysls (Soaplow 24-25)

B NG ERN e AvEM

The balanoe of weherisl dw the manlysis is
Seluble content  ~  GBL b0 §.57%
Bilt, olsy contant « JB.0% Go 2U.008
Sand cowbent - BE:E5L to 81.200%
#oposeoplo, Chamseter, of Sal Residne
& £ine sngulay bo subanguley ssad, {probadly quarts) conteining o fow
quarby erystels and sillsceus golites with estssional mive plates,
Eognomic Aspeole
The meterial beken from this oub wes used for pabtehing C.T.H."A%. This
surfucing has steod up woll under 1ight traffic for four years. The auound
of mand isg high bab the weberial wlll probably sorve sdeguately as Surfecing

far Light draific roads like C.0.00L."A%

o)




PLATE VI
losakion 41, Pepin Counky
Plate VI shows & ssobion telon of an oxposure in & road oub on the
north. alde of C.T.H."A%, 104 of argillacecns, mobtled, .Franconis &mﬁ@m‘
in the seetion, the base of which is 10% ubove the bage of ‘the Pransonia
Loymations

Inggluble Residue Avalvsis (Samples 28-29)

With the esospbtlon of semple 26, the belamse of malerialyg isi
Seluble content = G144 o 10.500%
341t and olay conbsnd &?&5?% o 55.809%
gond oonbent = 81305  bo  Tr.Bul.
Somplo 26, & sandy glouconltio limestome or dolomite iy frem the same
unit as sample § of Plabe 11T and sample 5O of Plate XI1T. Ibds suwple has

58.58% soluble conbent, S.575 silt and clay content, end 38,167 sand conbent,

Hioroseoplio &hﬁm@&r of the Zawd Feaidue

Semple 20 ehows & sand residus of five angular te pounded grains,
{provably quarba) containing many rouwnd graing whieh appear te be siliccous
eelitosn tub which are probubly glauserite grains altered %o & grayewhite in
colayr by weathering and seld astione Swnple 29 shows o fine rounded sand of
oqual amounts of Lfrousted quarty and cherbe Mioa flakes sre progsent s nob
sommon. Semples 28«29 show fine te very fine anguler to rownded, frested
gand grelng (probsbly Qﬁm*'%s&}a Slightly rounded eg‘zzaﬁéz erystols are common,
wioa flakes oooaslonal. Glaoucoplie is wewally ebeub I $  Sillecous colites

appenr du Swple A¥.
Hoononto_fepoots

The only maborial removed from this losction for use as road surfacing

weg tolon ouk when the rood ocut was made, This maborisl hes been praded dowa

wlfle




the hill slope to the east from the road oube This part of C.l.H.Y4" keg

stood up well wadeyr light %mf‘i’ié», the surface binding to furnish o herd wooth
surfage. Obsorved after a» sosling ruln, the road surface was ard snd firse
(Hov eliy;sewg)u_ $§§w@gﬁa§r the meberial exposed in éhav oud haw engugh biader
In the form of clay, 211t oxd soluble sebterial o meke a betdor type of road
aﬁx’fw&ng!m thet ot Dotebion 40« The mabarisl 34 consldered suitable as a
gource of rond swiscing for 1ight traffle roads or on ghoulders elong conerede

gl sy
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PLATE VIX
Location 42, Popln Sounty

Plake ¥I1 shows sn 114 seobien of silbatone dolomite snd sandstone
expoged nger the top of the Lodl Hember of the Trompealesy formebione. The
exposure 1s in o roed oub on the 8 side of Go s He "% The entire exposure
is thinly bvedded, and byokon lnke blocks and slabs by woanthering. 7The dol-
omltized giltstone sud silty dolomite oxposed in the roud cub heve the sems
general phyaieal a%lwm%ﬁﬁim; belng fimwgrmé, sveuly-btoxtured, thialy
bodded, similar in color and of sboud the sams hardsess wnd boughuesds The
dolomibized sandstone dg spt to bHo more sandy In wppourance then the silistenes
or the dolemites

Insolublo Restdne Aolysis (Saplos 50-88)

The balames of waterdals in the rock oxposed in the read ocub isi
Soluble content « 41700 to 564075
811t and elay conbent 21.80% to 484450
Band Combonly - mﬁs’fg) o sﬁ'w&
The sand vonbent i3 mmoh lower then Lhe upper limits of the range Indloabes
ususlly Being below 0%,
Migroseople Ghavaster of the Sand Residwe

A11 of the vosidues exoepl sumple 30 show the same genorel chorssior.
The sand is vory fine Yo fine grained, olesy and asngnlar (probably qhavde).
Glavoordte conebitutes 3% of the semple, sden {lekes ore comsong frogneubery
srystels of quarbtz eve present bub reves In sample 80 gloueoalie iz sbaont,

mlea flakeg sre abaend, quarby ovyabsels are sbundsube

Hgonpmia Aspect
B vocord of the uzo oy sorvics of the maberisl tokon from the ond was

phbalued, Obther similar oxposures heve beon wsed within the srvs Investipgsbed

wile




85 roed swrfaeing with good suosess. The hlgh goluble sonbent and silt and
olay content show thubt the material hes & good eupply of binder plus envugh
conentiyg matorial be pive good yoek Bulk and #bill dewveldp inte 8 smuoth read
surfaces The neboplal In this ledatdon should prove sstisfactory 88 & source
of all weather swrinelug for light and mediuym dyaffic roods. |

=10w




PLATE VIXX
Loostion 64, Buffale Counby

Flate VIII showa a 143 seotion of bed rook exposed in o querrys Tho
feetion facludes the guestiomable mambers the 5. Lawvenoe Member of the
Trompealean forasbion end 13 of westhered maberisl frem the base of the Lodi
msmber of the Tromponleon Lormakions

The Questionable Membay (7%3_}
Lysoluble Reaidue Anelysis  (Smuple

W“W

The mla@@ of mnberinl in this compaot wndd of enlosreous siltstone da:
Seluble content ~  38.4%
41t end Clay sénvent BO.TH
Saml ooubent = 10,9%,

¥ioroseople Charagbor of the Sand Residue

A f’im; sleur, angular sand {probebly querts) containing reve preins
of gleuosnibe and csouslopal flakes of wicss

aalu‘é%ea ﬁaam.w Am}yai& (,‘_.agipleﬁ E6-48)

The balance csﬁ' maberials in this ueld is:
Boluble canbemst - B1.930 - &7,50%
S81%, Clay conbont = 17.04% = 25,573
fand conbend C o B1BE - B0.833
This unld is & ruther soft dolomite but carrios the true physiesl
charpebar of the She Lawpense,
Wierogeoplo Chaysobor of tho Sand Remldue

A very five, well sorbed, slenr, angulsy fand with ccemuiomal qQuarbz
srystals, 0% to 2% glayoonite and rere mies flakes.




Bronomlo_Aspucks

Tho rock pemsesd from this quarevy wae used to surface purt of the

asn Valley road § yoars agme Tho surdeniang bas stood wp well in web,
low pinces uod on badly weshed WALl slopes, under Iight traffics The high
binder sonbent plue the rook bull prosesty should malke this mehorisl servieos
ahie g a1l weskher suwrfaslng on elther Light or nediun teaffic roadsa




Ingation 66; Baffale Counby

Plake IX shows & secbion teken in the Pitegeveld quurey, esposing 15
of thie Questionshle mewber, EB/8% of b 9he Lwrence Hpebey of the Tyenpese
Toas fowvation swd 43¢ of the 1edd mewher of tho some fermebiond Sevples were

sk balkon fron Ghe Lodd nenbore

The Guestionable Hesber (1ah
Jnsoluble Residuo Snalyeis - (Samples 87 «.48)

The balenps of maberlals \&a thie compach wembor fas

Soluble vonbesb - 42675t BTa90%.
81l Clay content - G548 o *5:3*237?%}
Sand combond - 10,480 %o 8750505,

A good boelange of malerdels with & high seluble conbent,

Hierousople Charactar of tho Send Fosidue
Semples 7«39 tnlen from the lower BY of the mewber all show 4 saxd
oomposed of fine, exgiler to vounded, frosted greing (probebly querbu)s
sontadning 2505 bo 304 glaucenites ODoonsiowal mice fleles in saupled 58 and
B9y domd querts erystala in seauple $9.
Samplow 40,41, snd 43 ghow esbramely fins, nupwlnry oléar gund (probebly
aunrbs) contodining odonsionnl nioa £lakes and reye greing of plevoenibes

tuantupta Eosidne Aealyeds (funples 5-40

The balanee of waderisls in this doloodbe unit fe3

Sgluhie sontenb - 5R00 e T

841ty Clay coutend = 10285 o 35788

Baxd $ontient = IBTT5 to 2.0
A true 8. Lawresee dolemdbte having e pather high sand and silt conbent.

Mispogeopie Uhapsctor of Saud Realdue

The st is very i‘zmg translucont end angulap. (peobubly guertsjs Flake

miva and guarty orystels coumons Glaweonibe .
| - 80w




Bognprdo Aspooks

The pock veuoved from this querry bas bden nded with suotess gver
ghovt sbrotehes of Sonte Trunk Rgveeye 88 and Y, as surfeoing wmberial.
By scowrste repdrts as to leangth off service of the weberisl were obiadneds
Sust w peport ¢f geseral sebiafection of the maberial an 4l) weasbhor surfesing,
The exbive foce in the ganery hes a govd bolawsy of eoluble pedierial, olsy
sad silby sad pande  For 13ght end sedium Sraffic yoods this ssberiel should
be & good all wenthoy surfacing metorial. It bas suffictent Linder ond rook

bulk %o glve o pood woarlug gurfede.
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PLASE X
Iacution 674 Iwlfnlo County

Plate X sl @ ;%,%ﬁ soetion of Proncenls sandstore axposed in e roud
sut on both sldes of Steble Valley voads The Buge of the seetion ls approxe

lmstely o 86* ebivve tho bhoe of the Fravewols formstivn.

1able Resldue Semiyels (Swmaple dB=-46)

The balanee of wsturdsl in this unil of the srgilicocous sundstons isy

Soluble sontent - B 875 'E:es *r%.ﬁ,zé
BL1%, Clay wonbanh = La.7)
Gk sordeat - 48408 ‘bﬂ ?ﬁ,'?f”'

0f the {wmo wnita ssupled in this expusure, the lower ome has & much grestor
soluble content thewm the ég:pm’* onge Tho upper iz Wlghey in silt and oley eonbent.

Meroseapke Charactor of Sand Hesidue
A Fine, angulay b0 rounded sand (probebly querds) showing sosw frosting.
Gleneonite from 25 to 4. Pragoenbary quarks erysbels present in basel undt,

Hhos flakes coenslonnl o coumpn,

ook from this oub wus used on bhe 1ight tralfie Stwele Valley town
road ‘s podohing for surfnoing. The surfacing bas stood wp well under sush
traffies The balanoe of mmbordels in the quarry shows a faly proportion of
gaod, #4lt; wnd olay and soluble materdalyfor light twraffie roads this loestion

should produce mborisl for for all wonther Rarfacing,

@Qdm




PLADE XI
Loeedion 83 Ruffels Ceuoby

Plate XT sbows & 113 seetion of Freuconis ssndatene esposed in & guarry
o e side of County Trook Highway A, Thia locoilen 1o wery muoh Iibke
that on m;a*:wf;é X oxoent thed the imseluble regidue soalysis shows leas soluble
mokerial and more ssnds The miocressppls chayncber of the gsnd is wuoh the

Bande

Bagromio Aspeota.

The rock removed from this querry was used %o surfude the Yest end of
CaT e AY and tho N snd of U " five yonye agoe  The metorial has
proved soidsimotory over that pevied of Yime pookling well aml presenting e
sopoth swrfese which doow mob get elippory oy soft in web wembher. Slthonih
the sand content is high, the material

/ gxposed in thio locstion, ehowld prove seblsPectory ne mxi‘mfam«' waborial on
Light treffic ronds,




Loontion 78, Buffale Comnty
Piabe ZI1 shows 237 of Frauconis sandstows mnd sandy shele expossd

Lo o 'quarsy & nd yoad oub on Dol sldon of BJE."88%: The imse of the secblon

45 35 sbove thw buge of the Franconie formatlone

Tnsoluble Residus Anslyeds (Swweles HOwS4)

Witk the exveption of Sauplo 50y thwe belande of meberisl iz ss follows:

Boluble eonbent »  BeBE to Gedls
231t mod Ulay combent ~  10WEE bo BB.GH.
fend contond = BT B 77485

The goluble conbtend of the swuples is wnifornly Yowe The silt end olay
Q@z&?am moderete, the sand contend mﬁia. Bemple 80 45 o limesboue or dolow
mite with & soluble conbont of 70.,%%,8 silt nud elay coubont of 2.%%, and
8 shnd contont of 27.0%.

Hisroscopie Charaoter of the Heuldue Hund

The pand 1n smeple 50 i 504 Pive, rounded frosted quarts graing and
0% dark greoen glauconite geainae Mo mfos flekess Sanples Bl-84 show A
vory fine to five, eugaler to vounded, frosted sawd (probably quarts)e
Glauconiie in cocmslomsl praines micn flakes ovessional exvept in Samples
51 snd B4 wheovre they sve sbaente Sample Bl combulng snall rhombeldel
crystals showing cleavage whigh ave probubly feldepers
Eoonouwde Aspanths |

The rock removed from the cut and quorey was tsed to surdaoy 5,700,408,
% o 8 yours ngde Ab thet tlwe, overlylng beds of proengend wers used with
the naberial shown in the seeblen on Plabe Eaz“.a“, The ugo of this pooy
guality gx‘amm malkes en soourste deberminstion of the sorviceabllivy
of the materdal imposeible. With the greensand In 46 the surfacing meberiel




proved sabisfucetovy es long so o wedr coab of gravel or erushed limssbome :
govared Lt fu laba yam e mﬁaz? eoel hoas bown disappoaringe Ad present
the rosd swrfage i bralving wp repddlys  Althengh the soludle eduiend in
this omposare 1s low, and the zed conbent ls high, 1% s epparond thed
i maberisl 311 bo suitable surfselznp foy H.7.5.880 48 s wonr coob of

erushed linmestone or grovel is kept ou the surfass of the poad,




PLADE XIIX
Lovation T4y Buffale County

Flate IXIT sbows I8 of the 5% lawrewss and Lodl Membere of the

Trompealacy formabion euposed i & road cub on the W yide of & tows yoeds

She lowrguos Membor (5¢)

Jnsoluble Residue Analysis (Smuplen 86-68)

The balange of weberisls in this typloal Sby Lawrovee dolomibe mewber

st Syluble oonbab o AB,08 to T4
211% and Cloy combent «  11.8% o 18.8%
Sund aontent - 14638 o 3335

ieroncupie, Chapsoter of Seod Residus
A fine, mngulay, olesy sand (probably quarts) combaining cconsional mies
flakes, vere glauconite grains and o feow whole and Prapmatery querte ¢rystals,
Lodd Mamhew {150 )

Ingoluble Residue Amniyeis (Semples §7-50)

e belanog of maborials in this psuber tas

Boluble conbent w 85,97 to @387
Biit, Cluy vonbendt = He15  to 4B.48
Beand conbest = et o 42,15,

Heroscopls Fhersotor of Residus Sand

4 olear, very fine, angular sand (probebly quarts) contsining reve
wies flealtes end n fow Irasgueatery quarts oryebtals, Banple BY shows o white
cherd fand condalning 18 glauconite,

Eeovonis Asposte

Bo service record of material romoved from vhis ent fer use as rosd
surfucing wes obtoined; howover, the hig: soludble carbonsbe conbent and
the modevately high wilt snd oloy content yeveals this mabturial 4o be of &
type which will heve rook tullk fur wear and st the gume time huve enough

wiife




bizxﬁimg mﬁwi&i to present & smooth all weather road for liszht or medium
traffie roods agnl shoulder sayfacing slong conovete highwayse




PLATE X3V
Losubion 76, Buifale Gounty

Plate XIT shows ¢ sootion of B2Y of Frossonls proen dond and srgide
lacsous gandebone euposed In o queryy on the ¥ side of C05"H"s The base
of the sweblion $o 88Y sbove the Yase &f the Tranconis Porvwbions

Taaglublo Residue Anaiyels (Samples §3-102)

Bith the excoption of Bample 108, which wes baken from the nyper groon

sansd undit, the balants of waberial iof
Soluble genbent - 8% b0 1887,
S51lby Clay conbaut « 1635 to 34415
Supd eontent « 85,470 to TETH.
Bemple 102 iz so wgoregnte of 3 gemples taken fron the 8' greon sand wndd

st the top of the querry oxposuves Seo Sample 103, Plate XIV Loy detailm.
Mioyoseoplo Charaoter of Send Residue

Generally o fine do very fine: samilay to rounded, frosted sand,
{provadly guerts) comtaining 6% %o 307 gleunconites mies flakes ovouring
yayely or osvasionallye

Baguanio Asueels

Phe pook removed from this gquarry hes boon uged for surfocingy parbs
of 6&&;&“&*’/ env‘znge;;géaégdtg&;ﬁzsggfggéngag;Sqﬁé&tmy uppey groon sand wes
usode This surfading has gtood wup for five yenrs wader light traffic, bub
ab pregent g soft in the wet svasons snd rubs develops Dupdag the sumer
it mmﬁ.‘aima & hard spooth surfase for the first thyoe yesrs, A bobber
sorvice rotord would probably have boen obbtained on this road if the upper
grocngand wait hed pob been ueeds This guarey, 48 properly worked should
foroieh & falr all weather surfroe on 1ight tyaffie rondse




AT BV
Locetlan 78, Bufinlo County

Plote LV shows & 63 sestion of Bay Olaiwe shale and sandetone

in & guerey on the Morth side of C.0.H"B"% The top of the seobion is 15¢
bolow the top of the Dan (ladre merher of the DPresbash Formstion.

Tonoluble Beslduo snslysis (Bemples 6le62)

The balaneo of maderial in the two scaples tabken from the quaryy

expuvare a3 , ‘
Selubls cowkonk - Bellt Yo B8k
511t snd olsy comtent = 27,00 to 89.0%
Sand sontent = B8 to G480

Miergrgonis Characher of the Hand Bewldwe

& fine angular to rounded guerts sand eonbolning larger fregrents of éhert.

Rounded quarbty grading frostede Miea flukes osossionale

Boonoale Aspects

o rooln removed from this quoryy bas boen used to pstoeh low, web places
im oYM "B%, % has stood up well in bhege places es surfasing for &

14ght trafic roads

wile




PLATE XV
laontlom 78y Bultele County

Plate AVI shows e 94' geolldn of erpillascous Fronmconis sandsioue
exposed in o guerry. Buse of ihe seotion 4z 57% sbove the Luse of the Fraue
conis formation.

Ingolsblo Fogidup Aralyols (Suples 65=65s)

The balange of materisls isy

Boluble sonbent = BuBd te L7.8%

841Uy Clay conbent « 18.8% Go 2led
Sand ooubent L ﬁhsﬁﬁ Lo TO85.

Miorogsopte, Guraster, of fand Noniduo
A vory fine to fine, ampulsy to subanguloy clesr to frosted sand,
probably quaris, coub-lédus 2% plavconite and vosssiomal mice Flakes,

EBognemie Agpecty

The poel from this querry wes uged on Light raffie town roads with
falr suooess sp o surduolug raborisls he meberial ls fithed only for
parfacing on tight draliisc ronds,

ol




PLATE 3VIX

Leontion 84, Buffals County

Plate AVIL shows 2 section of 37 of bed rock exposed in a resd eub sud
quarry on the west #ide of Stete Trwak Highway 88, aﬁaeﬁ the rosd olizmbs ﬁ%zé
north side of Glimenkon Ridge. The canplebs seciiens of the Questlensble Hember,
the S, Lewrense Membor, the lodd menber, and the boged &' of the Jovden wembor are
gxpoged ot thies locetions Iu the Lodi mamber, the siltstomes, calearesus sendstones,

end silty dolomites a1l bovs the same physloal appearsmoe in a haml epeciman,

The Omestionshie Meuber { 34 3

Irgoinple Besiduo Arsdysts ( femples 64 - g6)

A el - PN

The belsnse of maberiels ie sz followsy
foluble content « B85 b 48.59
813%, Cloy eontent BO.8%  to 4840
Spad sontext = I0WR o 42,80
Eifroscople Charpober of the faud Desifue
An exirvesely flnes olssr, sogular sexd (probebly guerbs) with ccessional

mios flekos and reve grains of glemconibte present,

The Bt. Luwrence Membar (21)

 Insoluble hesiduo hnalysis (Semples 67 = 68)

The balanes of muteriels for this memhor iss

Soluble conbent = 47,7 to 6845,
41 snd Clay comtemt JEAH Yo 81.2Y
Send oonbent = Bl to 3k,

Bloronsaple Charscter of Send Resldus

A

WD e W R Y

Like thet fn tho OQuestionabls Venber enly mors glepeonitse

Lodl Member (16¢)

Insoluble Residus inalysis (Semples 69-74)

The balones of materisls in this nevber s
BT




Saluble Conbent e 4304 to 66457
Sult and Clay vomtemb 8014 4o 49.5%
Sand content - 180 o 46,54

A undt of dolomite, silt storne sad salosrcous sandstonss

Hlerossaple fhsraster of Ssnd Besidug
Bebrowely fine to very five, sogular, olearsemd (probebly guerts)
gontaining 1% 4o 64 glevconibe and ocossionsl b0 cosmon mdos flekes, Heample

T2 ig malnly s white chert dends

T Jordan Nonboy

{Zee Plate XVIY)

Rouk Crom the Questionnble and Ste Lewronte Member has beon uged og
surfacing material on pert of Stabe Trunk HMighway 88 This maberial has
wors woll wnder the Iight o medivm ﬁzraﬁ’ié of this rood bub hes been rough
and vory hasd to grade down bo & tmgoth surfses in dyy sossonse The rook
Wallk 4 good tub hee-alse-besn-abldc Lhie rolouse of binder glows Surfacing
mtorial has also boen obtalned fyom the ledi mowber Yo use in patohing
SuToHefi8, This purfoving materisl hag proved satislaobory boosuse it
retalns rook bulk widle sb the seme tiwe the binder maberial is released to
forn o smoodh Gop surface, thereby Sfurtdshing en el weether yood surfuoe,
Of the oubire sostlon, the Lodl mumisr with its blgh soluble, and silt and
olay soutent has proven the umost sablslectory oy a sourss of surfcolng

fay Light aod medlum traffie voada.




PLATE AVIIX
Lovntion 66, Buffalo County

Piate IVITY shows u seption of 213" of bed rock exposed in & quarry
and voad oub. The exposure jusludes most of the Cussblionsbls Mewbors all of
¥he S, howrenoe member, and the bagal Y of the Lodl Homber.
Fhe Questionable Mewber (1840)
Frgolubls Resdduo Aralysis  (Sesples 77-83)
The bolavcs of weberisls in $his wonbor ia3
Soluble conteny «  H,9% Ho 87.9%

841t and (lay conbent « 15480 1o 498l
Bond Combont w 1240 Yo 48.08

Wlerogaopio Gersator of Regldun fand
An entrenely fine to wory fine, olear snaular sand {probably quarba)
sunbalning Wmai@ml guarbs erystals, rers 0 comwn nive Plakes, aud sere
gocurende of glauconite gralws b the buse of the mw o In ssuples 77 wnd
78, there i some frowbing of groing.

Insoluble Roshiue Analynis (Sermles §6+87)

The belange of maberinls dn this bassl wnid of the Xodi monber it
Soluble Content - $1.2% b0 GLTY
811t ol Cley nonbend & B2.4% bo B7.9%
fand contont - o35 to 48434
Miorgugopio Gharsstor of Sand Hesiiug
A wory £lzo, sugular to sub sugulsr ssad  (probebly guerbs) vesteining
susnsionel guarbs Gryobtuls, wies flskes end greins of plavconttes
Zeonpaie Aspoots
Although the rook from thls guarry hes been used for surfasing on Light
trafiie roeds in the vielnity, no récord of service wag obtalned. The balance
of the soluble moaterial ailt end aloy, and send points to & good 21l woather
surfacing for light trafilc yoauds. 3B




PLAYE X¥X
Looatien Q@, Bufalo o by

Plate XIX shows o 38% geotion of bed roock exposed in a vood oub. The
exposure ircludes the wpper 8 of the Questlouebly Mewber, all of the
B M‘famsa- end Lodi Moubers sud 4' of the busw of the Jovdan menber of
the Trenpeslesu formsbions |

o QuEstionAnLE MemseR (3Y)

Insoluble Redddus Analysis (Semple 88)

B A W S

(g0 Semple €8y Plate IIX)
B%e Lewrense Member (60
Iasoluble Residue Anulysis (Bapples 80w81) .

The balmnce of meberial in tids dolomite membor L9
Solubls pomtent «  B6.8% W TOJIE
8114, Cloy contont = m.ss,s Yo 14417
Bend content “ 18,84 4o 207
Hierougople Unarsetor of Send Residue
A wery fine to flne, wagular to rounded sand (probebly quarte). Grains
show frosbing. Send conbains dovesional quarbs orystals and misa ﬁ&k’aas'
glavoonite rare %o 3“" of pandes

1641 Nesher (26Y)

Apeoluble Residus Analysig (Samples 98-06)

This mombeor i meinly o 8ilbty Jdolomibe with » balanee of majerisl as
follawgy
Holuble donbents ADLHE  to B8D.5%
Bi1t nnd olay content 828 o 54.2%
Sand conbant 2215 b0 87400
T moat of the sanmples the sand soxbent 1n below &% and the silt and

eley content over B4

=3e




Hipriugopto Chargoter of Sand Resldus

The sand 4s pgemorslly llke thet of the Ste lawrongs momber below,

Beanonio Agpsots

~ To gerviee vecord for the meterial frem this lecatien wis found. The
todi mewber is Jarpely & gilty dolomite whieoh ooptaing bolh reek bulk end
on & bundagoe of biader. T8 shonld prove t¢ be e supesesiul E;Waﬁimg Fsti
erial for light and mediua tyaffle roads,
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Goneral Besoripbion of the Insoluble Hesidus

The insoluble residucs obinined from the somples siudled in comestilon

with this resesreh problem wers ¢lassed lubte two general typeas
(1} Clay exd eils,
{2) Sand,

The oley sud eild vesidue frow the samples was glven & genoral ogsme
iostion mly voesase the elay and ¢ilt serve ip the souw cepacity os
_b.mﬁéa! in rond surfesing materdnls. The peneral examivetion of this Yype
of residue was wade when the reslduc was in & dry stabe, This rosidue was
wiually grey bo beff in wolor bub somotimms grosn 6y browns This residus
way seldom flaky ., wsnally belag finely divided end having s tendesoy to peck
on drylnge Upon ativeing the residue i waterg 1% setiled slowly, but yavely
showing sy epprocicble amounts of ¢olloidsl maberdsl. The tulk of alay
sad silt in the swmples was found in Lhose sumples taken from the Lodi nmember
of the Trauspealesn forankions

The send sonebliubed the remainder of the insoluble residues This
gand was eysmived under & bizooulay misrezoope which hed & wﬁi’imﬁm
of 20X,

In penerel the sand iz exbromely fime to fines, wguler Lo romdeds
aloay or Crostod, (probobly quurds)s Hany of the z*%idmw ponbain glags
vonite ranging up from & fyastion of IF to 30, The glauconite groens range
from on altored grey-whlte to durk green in coler. Huuy of the grainy rebadn
Yholr eriginel ehaps prossnting shiny ourved surfases, oy in tho case of
agprogatos of wore then 2 pralus, a shiny habryeldal eurfaos, A larpe numboy

af the glavsonite grains from the residues of the Trumponlesn formation are

wiBe




fraguontary and worn down en the edgess Cordaln residues woro malaly
white ohérb. Trozmsporvent micw Llakes are pragont in o large rumber of the
samples, sssuring Fyom verely to mmeziyf Waole and fragnondery quertz
eryatals are pre&e:saﬁ in many ;%::ﬁ‘ e resddudn; ospecially those from the
Trompoalenn gaméaiwp Vma atbenpt was mde to obtadn an assurnbte pelro-

greaphle anelysis of the sand.

In an mw}.aabl@ rogidae sunlysis of rook meamples theve are twn laporboud
amgla:a; fyon whioh Yo obsorve the rolatlons of the anelysis in respest o
govtein samplss tuken from definito wnits or wembers of vevtuin Dovmationss
(1) The guantitative balande of soludle meterisl, mnd inscluble meverial,
»f.Ia/%ézizs roperd the Inscluble residus belng divided into (&) 8ilt end olsy,
(b) sundy {B) the m@r@ﬁmgﬁa ohorector of thoe sonds

I thils summary the different formetions and meubers will be disousased
paparatoly us to the relabdons of the rosiduos, It’imily o triel sumpary as
o the intermenber and interforzastionsd r@la«i‘;ﬁ;m@ of the rosiduss will be
diseusseds

The Freunconin Formabion

Loostion 58, 40, and 41 In Pepln Counby end Joontions 78 and 79 in
Boffale Counby all show, in tholy ssposures, bode of the sawme horizon nsar
the base of the Fronoonds formstion, A key bed Lo this horlzon, expoued

72, 18 the bighly eryatallised sandy glausonibie

ot Locablons 36, 41; and
limenbone or dolondte tested in Sample §, loosblon 865 sanple 2¢, looatlen
41, snd Semple 60, Looatisn TR« ¥he solubls coutent of this bed ranges from
5357 to .84, the oley and sllb gombenb is less than 8%, the sand conbent

prenges from FO8 to 41%. The mioroscoplie eheraster of the sand in the samples

16 609 glauconite, which hag slvored in Semples 28 and 29 into o pgray-while

@30




aoler glving the grajng the apposrance of silicious sollboss The obher
8% of the vesidue is frosbed ssud (provably quarts)s Yo misa flakes or
guarts orystals prosonb. __

Ahove the key bed are from 85 to LTHY of arpillsceous, thinebeddedy
g&aaagmﬁa sandstons vayylng somewhad Ix physionl sppearsnce but being very
#dniler in the rolebtlon of he rovlduss obbadned fyom samplesn of this uudbe
Rone of the seaples have over 189 solublo souvent wesd of Yhem beisug maeh
less, ellt end elay contont renge from Of sl the lase Lo betwoon 207 and 304
Bt the tope Sl consbitubes the bulk of all the samples tested save the key
bed belows The mdeyesoople chwraotor of the gand waeies very Iittles Usmlly
1% is very fine te fine, sugnler to subesnguler and froubed (probobly qusrte )
sontalndsg rare bo common grsios of Pouvonity, coessional nios flakes sud
rte oyystels apposr only in Sanples 24 end

vory fow quarts erystels. (The gu
28,) |

Inontions 67, 08, aud 76 all heve & comwon bese of approxiwately 68°
ahove the bade of the Prancomia formubtien. The srglllecoons mottled gray and
bal? gondatons wndis in the wwmzwa at thess loseblions all have the samp
physiea) appoarance, The samples tnken from the &f;@whwmi@mé lpcabions
all heve o lew soluble conbent, 3% to XOU exeopb v %he usibts tested by
sumples 46, 08, end V6 whdeh reuge from 1755 to 47 + e The genersl rale
is o low aeluble gonbent, & high send conbauby 833 to 958, and & ailt and
eleay contont renging from 14% te 345 The microscople haracter of the sand
1a like thel of lovetlona 568, 40y 41, T2, and 79 ewdept that the glonsonite
gontent in highor,

The Duostionable member, bebtweon ke Pranconis Pormation snd tha 2%

fewronce membor of the Trempeslesn formshion, renges from &Y to 144t thioke




The bey borizon to this nomber is o 8Y to 4 undt of green mend conglomerste
&t the bass of the member, Semplos 36 wnd 27, Lesesicn 86, Duffale County
were tested from this key hovizeme The resulis of the test will e found
on Plate IX. The suestienshle mowher was smpled ob loceblon 37, Pepin
County sud Loowbiowns 84, 88, B4, 80, and 90 Pulfele Gounby.

The gamples talen from these losablions show in thelr inseluble rewidue
enalyaes thet most of the beds ave dolanlbistd sendeboue opr dolonitized wilt
phone with ¢ fev beds of mundy, siliy delomites with goluble couberd ranging
from B.9% to 51,0%, 811t snd eley conbent renging from 7.8 to BULTE, snd
sand content venging from 10497 to 800 |

in the mierosvepis chersster of the sl (exoept in sumplos 87, 58, end
58, teken from Yhe basal 6' of the pewbor sb locsbion 88,) 15 extremely fine
to fing snguler end oloar (probebly quarts). Oralns show praotically mo
frovbing, quarts evyetsls syre ccosslonal: wmﬁpamw mion flukes oceasiovel

to oommon; glmiconite is ususlly fine gesimed, light preem, blue green, end

rarey

The &b, Lewronce Repber

The 8%, Lewvenes metbor of the Trempeslesu formablon &s 2% to &% thick
in the areas Semples were teken fron bhis nember bt Lecstien 57,
Pepin County, suod Logetlons 64, 88, ¥4y 44, 86, axd 88 Enfi‘ale Gounty .
The lmsoluble residue scalysis of the samples telken fron these locabtiouns
ghow the following balenss of materisls
foluble conbent & AT, TE %o TEEL
831t end Cley eonbent  B.67  to  83.8%.
Somd oowbend -  BJE te A8 4,
Ap this mewbor is a sundy delemite the seluble content is greatest; the

gand ccobent weuslly bulks larger than the sllt end eley eonbtent,

mile




The sand residue from samples of this member is usually quite similer
in mleroseople charsctevs Uhe eand ia very fine to fine, angular to rounded,
elesr %o frosted, probsbly quarbs) coutzining quarts evystels up to 105 of the
asnd content of the sumple, odozalonal tramepepent mien flakes, and glangonite

fnging from rave greing up o 8% of the gand,

The ledl newber %ﬁ fran 11% to B6Y thiek in the ares, composed neinly of
silyy dolomites and dolemitio sllbstones whioh ave mwb alﬁé- in physical
sharacberistios. Sesples were tekon from thls member at Lecublonn 37 and
48, Poplin County, wnd Loontion iy 84y 88, dnd 60y Buffalo County. The
balange of meberials fu the lnssluble residus wmamlysle of these sumples las

doluble gonbents $leB0s o 6855
Bilte Gley covbert  B.6%0 o Bde33 (Ususlly ebeve 20%)
Send combent o5%  bo B8.40% (Ususlly much lower
then the uppar limih)
This momber is serprisingly high Lo soluble sarbonite conbont end lovw o
sand oombenty
e gloresospie oharaster of the send from amuples teken from this mewber
jo very similurj wsually en extramely fine 4o fins, saguler to asubenpulor
oleay sand (probobly quords) cemtaiming oithor awaaim&; Yrinyty &x«ﬁﬁalﬁ oy
wone ab all, yare to eomuon eppesrance of mive Flelos and uwsuslly less then
24 glawvondte in snell derk geeon grodng. Seples 18, 504 89, and 72 are
all ochert sand end thely seonw %0 be & solneidemvs in that ssmples 80, 69,
gad 72 all ave from 8 o 10 above the base of the membor,
Internomber snd lnberfornational Rolaylons and Differences
of he Bent Bustdue

Ta the Pranconie fovmetion the twe different series of beds studied,
one series 10' 4o 27 above the bose of the formebion, the other seriss with
its base 65' sbove the base of the formabtionj show the asue genersl character

-4 ,




84 Yo Belance of soluble and inselubls mmberisl, sod ﬁxﬁ;@m&w@w eharaghor
of the onnd yosiduwes (Sev pages o 395 mnd 40.)

These gories of beds diffor fron the yuestiovable wesber and the wembers
wf ths Trempenleay formatien shove in Mowing o wmsh lower soluble conbent,
& lmz* gil% end clay content, and o omch hRigher sand combent, The main
difrerencs in the niorcscopis vhavacher of the swnd residue 15 & hlgher
glavconite cwntont, ¢ rolubive ahdeonve of guaris oryshals and & wors vounded,
fposted snd glightly vourser sends

The Questionable monbey dilfers from Whe B lowvenes and ledl nenbers
ebove in heving & lowsr averagy soluble conbont, e o greakor bulk of
sande This mewber usually bhas a highor olay and #3411 conbent thew the 5.
Lawponce monber snd o lowey olay and ailh onbews than the Ledh members

The madn differencs in the nlevosonpie mm&m of the ssad In the
Questionble monber in pespeet to thet in the SU. lawrenss ueber sbove
is loge frostimg of gealngs o genernd smellor peveentege of glaveonite, and
o Piner snd pore sugalar sund in genevels |

The B%e Lawrence nepber diffors from the overlying fodl menber in |
having o very much sseller quanbity of silt wd oley, and & wove wniform end
grosber balk of sand. The mivrosople chupastor of the send rpsidue differs
in belng smewhal cosrdor, sove rounded, more apt 4o bo frosted; wd heving
& nighor glasuconite contonb,

The Lodd nemboy hus definite shavsots vs of iis ows which bave bean brought

Parih in the procediug pagese

Genursl ¥gononls 4

tne of the primary purposes of this vepord 1s to set forth the geversl
sribarin for detevmining the fackers (from the stand poist of the jnsoluble

roaisus anelyses) vhich molke sertsda werbops of the Pransonia and Fenpealeau
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formations bebler suited as scurces of roed surfacing meberial then olhorse
The greatest aingle factor is the bslange bebtwesn soluble maberial, silt and
elay, wol sande 'A

To the Framgcude fopmeivion the beab yodk for rood surfeolng is found {in
the syse invesligebed) in two series of bude, the Lase of one serise of hods
being 100 do 27 obove the buse of the Porpabion, the base of the sther series
of bedsy being avoudt OBY shove the buse of the formatlonms Material wied fvom
thoge tuy seyisy of argillevecus apndetonss has proven s&ﬁiﬁf&@%@éy for use
on lighy trelffic poedss The svorags of servise 18 vouslly from 58 yoarde
€~%¥ Llight freffie reade in this ares, town and coundy Wighways are moend,
ghate trunk higeveys are olsaged under medium troffic ruadse)

The balancs of soluble maberiel and silt sud olay in respooy to the
pond contewh soems te Lo the debermlnlng feabor in the oase of rosd surfsefng
maberisls obbaiued from the Pravgooda foramblons The locabions of wmederial
in the Proveonis sandstone whieh heve the besh swvice rosords are: losations
€8y T2, ami oo |

Thie belunse of =nderisls ad these locsblons is og followss

Jeosiien 58

Average Suluble sontind
" oil, olay "

Total Average of 2
Tyrpos Bhedth B

‘ ) o s
Averase Sond conbend T5e60H 15

Janasdon 72

Avarage soluble gunbend B3
dre BRI, Uhay " B350

Tavad Ave of B lypes 23488 @
Avorags Send countesd . e anf .

Incution 78
- Aversge Scluble sonbtont 10,5
Ay 2316, Clay combend _ROW8

Totel Ave of & hypes AT S
p- b M. Bupd corbent 68.8  “9Z




The shove records show that the wosh servisesble materisl from the
Fravnoonis formmbion bes 2 large bulk ef sond Wub enough 511t end olay and
ssluble meberial te produce suffielsnt binder to sale & good surfscing for
light trefilo rosdes Eﬂﬁw wediwn ar hosvy draffio this materisl would uol
gtand up because of the repld Iwesking dewn of materisl due to the high per
contoss of sund predesbs  Sppavently on Mipght tveffic rosds this sand forme

8 grit whish makos o nom slippowy road in wol wookheps

She Cuestionable Hembar

The Looabions expoaing thls nonber, the mabesisl from whieh hes the begt
aorvice regords, wre logntlons G4y 66, wnd B4. The balnnge of suluble mebterial,
831t and olayy and gand ab bhose loonbtlons s as Tellowns

fpostion 84
Awerage goluble meterial contenb 88044 - &
Avarage 831t and 8ley conbont BOWTE - 20
Ayerage sand oonbont 10.,8% - 2

Logation 68,
azorage soluble soubend Bl
Avernge allé snd ¢lay contendy i A
deerage vand oowbent b % 4

Losstion B4
Avers go soluble eonbent Bl

Avorags 533t and olay combend B7.80
Average sund content 28455

oo O

S B
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In ¢his member & Little different condildon exists than in the Frunosuis
formation., The diffieulty of working this member down indo rond swefecing
by haund has prevented the sams extensive uee o3 vood surfacing &8 the Fropmnie
fownabions When pub on the yosds hn 4" plabe, the materinl wesys mch beotter
than the Prenconia bub the lweak down of the rosk fo furnish bluder Js alow,
waking o veather rough surface, The deberminlng Posbor In this momber appoars
40 be vook bull, The high soluble conbtent musd eombline with the silt and olay

sousing o relatively slow weay snd conseguently & slow relssse of binders
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Wedle this neberisl has proven satisfectory on sedlbuin traffio higweys,

and i mowe zovwdceable thay the Framgonke amberisl, & maberdsl with 8 suve

rapid relonge of binder i considered bebbure

The Bte Lewrense Yewbey

_ In this evesy the 8% levvonss membor iu o thin fhab 4% ma be ton=
ai&émsi ouly us f onemboer Yo bo weorked in conjuretfon with either the
Quostlonabls member below or the Lodl membor shove. The member iy 8 gendy
dolomite and will serve mluly to wdd ool bulk for woaring amalities to
plthod membor 4% 18 used withs

Thde membey enjeyn & rather waldgue pesition ameng the pembers etvdied
in this report. Appsrenbly the bogt soures of ropd awrfesing,it hoag boan
used the lomnste Ib %5 only vecenily thad eyy abbempt has bowvn medo %0 explodb
this mowmber ag & souras of maé\ material, consegnently the rocords of servide
avo fews Where waberial from bhe mumber hes beon used for surfecing it hag
stood up well, prosenting & mmoth ell weather surfece with enough reck bulk
to weig woll and yeob e vopld envugh releass of blwder 4o permdd o well bownd,
sunothy gradeble surface to develops The soluble material content iy high,
wenally over 467, olay and silt conbent is usually above 267, end the sand
oontent is usually belew 200, This mesber will protwbly furnish the best
surfecing meaterial of any of the membars studied in sonnection with this

ropord especially for wedilum $raffis roady.

In eormlusion, 3t is pousible Yo rete the differwst mewbsis of blw

Frageonia snd Tyempealesp foprwstlons as fTollowss

wedl e




Sourdes of Surfasiog Meaterial

e Por Redlus twalfic roady,
Le Lodi Houbey
(8) Buffieclent vouk bull for weurdng qualitioss
() Sulel rulesse of blndare

(e} Hgs 15@-};;;&3,@ vonbenst {usually ower 45} silt and elsy
covtent {weually over 858}y low cand content, §ﬁﬂuafiiy
balow 2%.) |

Bs Quostionsble Meuber

{a) Good yook bulks

(b} Slow welosss of binders

{¢) Asporoximately 849 solubley BUS #li% snd olay, 518 sand.
8o Phe lamronse Member

{a) Heed for vouok ik with oithise 1 or 2

I%e Vor ldght Traffis Bonds oulys
14 Either series of the Francenia formmbicu.
 {a) Wor rook bulke
(b) @mick relemse of binders
{6} High sand ‘Wf&ﬁ‘mﬁ; rothoy low ailt end olay and soluble

sonbonbe

The Lodl Hewbor of the Jrepoeaioen Foventlow as o Sourgs of
Agrionlbural e

The results of the insolnble wesiduv snslysis of esaples from the Lodi

menhiey of the Trempealasu forunbion epun, for exphloliation, an as veot wabo ehed

source of mgviculbural lime, The Lodi mewber, in the ares from whivh the




samples wers tellected, hes en wsxpsatedly hgh caloareous conbent which
goverally sxsoeds 80 of the voolr, by welghhy 7The culoaroous vonbent is in
the form of Oslay smd Mglons the iR of insolubls materinl is silt spd elays
the send conbenmb 18 vary lowe .

The Lodi member is neinly cowpoeed of thin bods of Lively snd evenly
toxtured, gilty dolomdile, 'the reulr ema bo easily vowoved and gmﬁh’aﬁ Fow
agriouliwral Yimo, Looelly 3% cen Yw prodused es grownd lime nueh more sheaply
then the more cowienly kuown formebicns producing egricultursl Mimes

e ground Iime obbained frow the Lodd wember will be empesially suited
for voe on gandy soll as the iogeluble »ilh snd olay will ﬁmmmé the phyeicsl
Piivess of tha sull for orepping, ob tho senw tine the talgarosus senbent is
belng relessed iron the limss

There are large aress kn dontral wesbeorn Wiscopsin where lovel oxploite
stion of the bolboy kemown formsblens producing esrisslives] lime {8 mob etos
posdenlly fonsibles In other srens these fovmatlons ave shbsents The avess
affecied by the leek of sgrionlivra) ldme have, In mepy oosse, seudy ascofs
to workable expowures of the Indl wewbay of the Trewpealeaw formebion. Careful
songideretion should be glven the Lodl member dn these sroas.

In khe writevs ficlds enperionve, the svon where maberial simdlar to
Yhat sbudied in commostlon with this report veswra fnoludess Cyaufordy
Véwaﬁ; Latrosse, Tyoupealomu, Buffele, Peplu, and Snu Clelre Jountles.
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