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Dr. Staff ord c. Ha.pp 
Ur_i t ed St"'lte~ Engi neers f'f i ce 
ec:.. David..s ,·;n Bui lding 
10 ~aat. l'lt.h ._.treet 

• 1•. i:; , s Ciw~ h , ., · ssouri 

v u· Sta.ff: 

AUJllSt 161 l 94S 

c1 r 
<t-/~ - s 

I vieited the Mel'V'e rn aar~. sj,te Sunday , Au0 t1a t 1 5, a.."ld believe I can anner 
th"' qu~s tiorut in y o\U" lctt r of Aut,:ruSt 10. 

I too do not reme:mb'lr toe 1'"31.L about the correlation of t he beds L"l the 
drill hole (c-5) near the cent :..i F .of see. 4, 'I . 18 ti ., R. 16 ·i ., but I oolieve Kere­
f'c.rd to Toronto i .s right. The Kereford is well expose in tho SW:¼ sec . s. 

Teou."ltS~h'shale (?) ( f'E,>'fl f eet) 
Lecompton 1imestono 

A. voca. lime st ne .nember 
Llmestono, dark bluish, aensc1 , laminated, i'Qs·ulines in lower part 2.5 

King Rill shale membe r (16 feet) 
Shala , gr ·ry , olayey .1.6 
Limestone, yel lowish, sof t, i mpura , irregular t niokna:se o.4 
hale , bluish, gre.,y 2 • 4 

Limestone, li~ht yellow, i mpure, irregular 1.2 
Shala , yellow brown, clayey , dark bluish gray in l .awer part 9.6 

Bail ll.:,cstone member (itB") 
L.111.ast one, gray and bro-,..n, cont "'.ins Oa ntp0):I yllum. and 

brachiopods 2 .o+ 

The measure410nt,., in the s ection ab ove ani t hose of sev-eral yGars a.t','o by Dr. {o re. 
I did not ro:tti€;asu,re , but. identified th0 beds . 

The exposures along the North line of the 1Ib·· :rn·.i:1 sec . 7 ( on the west-
.f aein sl;)pe ea.st, of the ravi .ne and leading up to the crest of the first hill east 
of the school hause) a.re :psma:ps if.ON revealing. 

-Limestone, dove gr ey, weathers yellO'r"1 brown; l'Mtas ive ( s l 1.ghtly 
aou.t.4 ef fence ) · 

Sha::..~ ., bluish, weathered, oc,nt.,'.'l.inS la.r:ae cone rations ( op osite 
house) 

Lecompton limes tone 
A·voo.;. l imestone membel" 

Limestone , bluish With 1•± crust of fossil f~~nt3 in upper 
part , abuz~dant fusul i nes in lowel' part 

King Hill shale member (16± feet) 
Shale, yellow and gray, .:la;.rey , conta ins little limestone 1 

better shown in next exposure to east 
Beil limestone member (4.0-5.0 feet). 



_Ord . • Happ 
ta tee En.giMe,rs Office 

on. Buil. 
l t,l ·tI'eG\ 

, . ss \U!'i .. 

I vi ited the · &1 :em 15, and be.lie a I can a.iuJ1mr 
u. sti -ne 1n y ur lett r o A 

drill h 
ford to 

I t.oo do not ntDB!ll,b1')r t.o well ab ut the oorrel •t i n o t l e bods i."l th 
(Q...3) n. r th c n t 1.; r -of sec. 4 , '1! . 18 s., l . l :6 "r ., but I b lie e Ke"""° 

oro i · ri t. T ... . fo is ll e~ in tho S ' sec . s. 

- the 
\ 

oor. eo.. t h seotio1 is as follow • 

. Teou.'1\8~ 'shale {?) ( f - e t) 
L -e 1yton · · · 

Avoca 1 member 
LA.me · .. uish; •nse, l r put 2. 5 

.:1.ng H er (16 feet), 
Shal 1 ey 
Lime tooe, yel lowish, u.lar t i e 
hale, b · ; 

Limest _ _ lloti, 1mli>\ll~, in l.ar 
Shala, yellow brown!_ olA rk lui h · ·ray in CJfl r part 

Ba :.est - - l tt ) 

·tone -. bro· , con· "' ins 2!5?eE · al-l 
b~ chio - . 

.1.5 
o.4 2., 
l . i 
9.·s 

2 .0+ 

fhe. asu -, n in the s ction above are t he -e of s a o by Dr . oore . 
I did net · - , ut 1.-t · ti.fied th ds . 

The be No · of th Nlfrl ?! ee-. 7 ( on the west-
ae • sl., _ e _ t o th -1 up to t crest f t first hill ast 

of tbe school b,Q\18.e) are •=-•~·.,,n-... _ _ling. 

Limestone , dove r ay, •a.th rs y llo>J ro I maasi v - ( 11. ly 
lfoutb e£ 1'enee) 

~., ' lu1 • · a the · d , ~ ins l;u." -. oone,rations .( o i te 
bo~e) 

L ,co., . ton 
Avo ~ l ~ 

Lime h -..tt 1,± 'Cl'USt of foaa-U. f ntB in upper 
- usul• in 

King Hill . · ' 6 ± teet ) 
Shale, , "'l.ayey , . contains 11ttl l - · t one• 

bet - , e~o cure to ea.st 
Beil l sto . • .o-s.o t et) 

a.o+ -



Dr. , taff ord c .. Happ August 18 ,. 1948 

to 'blui~h ray; wea he rs rown, ds 
.~ , mass1~ es · in low r art , 
or Ca: ·· ittll ?' . r chi po o 

ue&n Rill sh · · . . .·· .:;i r . et) 
S t rliac~ 1h part 

1 et . • Ill6Irl.OO.J: 

, evered x osed 

t hi sin t he abo e · 
r if tll c .. I • 

E. , , . of Oliv t . he T t_in and the 
the 0~ 

fol : • :::t i ort · d on t · c · a.ci · s · · · s 
hi l l t h - P l · st e" c s ion of 
t le ro d and which i <entif d s rs e~peci-
nll ,c11• 

' of ill, s erlb i ctio bov ) 

ti!le.1 <11 , itic ~retion:, 
LC O 1· 

ca li· r (more or l8ss c ntinueus exposu inte section 
scribed above) . 
Li stone, bluish, b~ in 

King ill.ll sh 1e e . e r ( 
· 1'l'1 th :rr -u.lar mat rial in u 

nish 
ne , , oft 

i y , loc , lay y , eonta: n eo 1n in · ddle 

st ne 
one ("· ot. 1 d roe' at 1e 

t o . vat& r 
oe 1 ale 

bla~ , not well seen { osed on south i de of 
) 

The abov thi ' eases are est tad. 

Th following starts ( t the ba e ) ·th ck just clo your " 
C@n .• S . lin - eG . 6 . 

Lee ~on li stone T' 

ing H1ll shale {17 . - fe t.} 
Shale slope up to Avoca li one 

(limestone), irre-gular t hickness 
l · · , yey 

B • n et -n tt ) 

' ing 
.een Hills • 
Shale, ·· ;;.. 

i g ·Pl" n s li 
Lime~~ e, only up r sen (so th aid of rod} 

The tlrl.eknas es are estimated. 

estooo 

10.ot 
o.s ±. 
1 . 0 ± 

... s .o -



Dr. SW.ford c. Hap:p 

" o the seo:bio_ . 'in the :r ~nne one-fmirth mi e e a.st. of hi gb'ii"q 
( east 6): the l ·' ~ .,stoi1.e hat i poorly- · osed i n the road 
is , I his o, inion is, bA:s-ed oa the abundance of fusulines and 
litb .lGgy,. Its e.levat:io - in ea.tea . some east dip,., but as you noti e · , the roek 
i n the r oad is lar ge • f lin-t and s-urupd.ng may be r¢apon.si l e i 3.rt £or it. :LQwr 
po i t ioa . I di ' not have ti•r~e , b1 a.us e o · an approachil'll, rain t o ,asu.N or e 
n. te-s of my estimataon ef · t rva..1 .. as :,-ent d thE> sectien oow,.n the r· vi.me , sout 
of the road . However, th Jkil i s _ rtly ,}xposed i n the :ravine nth its top at 
drain a l ev~). a sht!:rt d:l s t@"lC S')ut of the road . SEt.61:al.11.gl,y your 1 · stone •cw 
· s t he :a S t,1 s . I nt ,1. a r ~ 11th ~ h -~k .le 1.our 1 ..-..to1~ ifD" imich 
is , I t ink the Spring Brancli., 'f @ fuaulines in tll©se , : . o r ocks (Di ~ S:pnnga and 
"-' 't r ing Br anch) are sbii ... iar, c\.'1d t -r~ roek se,J. a t.!1-e · thlc f .or. the, Bi g Springs. 

A l :lttle more .,t. t ' e:"e- 11'/ould make he pict.i.u-e q •.te clear . · The- main 
key · o V,olri.o s erops elude : ( 1) Black s.ha.l;i:; i tho (il,ue,er Hill . e·r between 
t he ~ oi l ( a·· ve ) and tho B:i.~~ 5!xrings li stone ( be ... ow); (2) epa:rse e.or · s in the Beil; 

~d ( 3) fusulL'l ahunda.>1t in the 101\l'er part of the t.voc .. 

1 bel ieve t hat t -. ;Lo • s cor:r-ect, with 1tr,r · eiI - t he Sprin. Br anch ( ti!:.Sa.l 
..,;; . '3 . npt on) . 

I do n It hav ·er:y -el:i&ble ~'lta on t he t hi c ess f rom the Spr-lng Branch 
t o t ha .-oreford {thi.clmess of t he Kam. a shale} . :r'.n axpos res a long the est side 
of seo., Bl , T. lS S ., R. l E. , t he · t rval f ro t ho .-.o of he Sprin anc 
liu steno to the Cl ay Cree1 lime. tone (in the K ,ru.;: .) • s , aoeording t Dr •. Uoore• s 
measurements., 18 1' ,e-t . Newell neted t hat "best alt .etet- m~a.s re 1ent s indicate that 
along the N :side of seo . 22 , T . l e s ., 1i . 1€3 E. , the inte,r·al I rom t,he Bi g Spr~o 
to the Ke_-ford is aoout 60 f ' t but t hat aecur-ate .asm-ements are not possibl e 
f :ram e os\ire:S • 

-11 m as-urec! 4..-0 f e t o! "cove re aha e. - · s dstone bet ·-een the Ker e-
~o. and t h-"' Clay Nek al.on&; e N side of ec . 21, '11

• l s S . , h . l o ., 

He-nee it se:t9ms th$t ap ~rox.ima ely 60 fe tis the t erval we 
as the t llicknest; of th11 Kan aka at the dr'.llll $1 te . 

ht expect, 

I hope ·t.na·t tl!·· 3 1 • u >C o ... s ome hel p an 1 i ll · glad t o go out with you 
or alone if I can help any furth r . 

Sin.cerely, 

J. u. J t t 

JW t mmlll 
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