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SURVEY OF THE PRE-CAMBRIAN ROCKS OF THE N.W. STATES. { 

<p> - j 

INSTRUCTIONS. ! 

1. Ordinarily at least two pages of this book will be devoted to one i 
section. On the left hand page place a map of as much of the section ' 
as has actually been seen. Denote rivers, lakes. marshes, ete., by the i 
usual topographical signs. Denote the ledges of rock, when no struc- <p 
ture is made out, by cross-hatching, making the cross-hatehing cover 4 
aa nearly ag possible the areas occupied by the exposures. If the rock " 
is a massive one, but still more or Jess plainly bedded, use the same sign | 
with a dip arrow and figure attached, showing the amount and inelina- HT 
tion of the dip. Denote slaty or otlier very plainly bedded rocks by I 
lines running in the direction of the strike, with figures aud a dip arrow i 
attached as before. In all cases where there is the least doubt about the i 
true bedding directions, indicate it by a query. ‘To each exposure on 
the face of the map attach the number of the specimen representing it. ! 
Inmapping the section count each of the spaces between the blue lines | 
as 100 paces, and twenty of these spaces as one mile, or 2,000 paces. \ 
Usually the southeast corner will be placed at the bottom of the page, i 
or at the first black line above the bottom of the page, and at the right 

hand side. If, however, for any reason, it is desirable to show portions | 
of an adjoining section, the southeast corner may be shifted up, or the if 
map may be turned around and the north placed at the left hand side He 
of the page. - 

2. On the right hand page place the notes descriptive of the exposures. £ 
Begin in each case with the number of the specimen, placing the num 
her on the left hand side of the red line, aiter which give in order on y 
the right of the same red line the position of the ledges as reckoned in e 
paces from the southeast corner of the section, and the dip and strike 
when observable, for instance: 4025 250 N., 300 W’., Strike, N. 6° E., Dip, 
50° #. Then follow with as full a description of the ledge as possible. : 

3. The ruling of the left hand page is also arranged so that a smaller f 
scale can be used. Hach one of the black lines may represent a section 
line and the red lines quarter sections and “forties.” The scale of the 
maps may thus be reduced, if desirable, to two inches to the mile (the 
ordinary town plat scale.) \ 

{. Collect a specimen from each separate ledge of rock, or wherever 
there is a change of rock on any one ledge. In case of trips made on L 
foot or in canoes, for long distances, neighboring ledges, unquestionably = 
of one kind of rock, need not be sampled, the position and extent of the ww 
ledge being marked on the map, with a note that it is of a rock identical y 
with specimen so-and-so. Under the same conditions small sized sam- i 
ples, trimmed to a uniform size of 2 x 24 x } inches will be allowed, but in | 
all other cases large sized specimens, trimmed to a size of 3x4 x L inches, 
must be selected, in accordance with § 3, chapter IV, p. 44, Regulations | 
of the U. 8. Geological Survey. {n all eases collect chips for slicing. | 
\1l specimens are tu have nunibers painted on them, in white on a black 
background, in the field. \ 

5. On the last twenty-five pages of the book give, as may seem desir- a 
able, a general account of the examination of the region mapped in the 
previous pages, correlation of observations, sketches, cross sections, 
ete., etc.



| 
{ 

—~ ; . 
al 

| | 
| 
: 
, 

i 

| 

4 | 
r | 
| | 

}



i 7 
{ 

fr 

| oe, 

r | | 

| ‘ ¢ <4 

| }



I} 28 T. grt, B29 
i | Rae | an 

Gest} | 
Gensel, | ' 

a 

ee Tt i hood ee “2 

| et | | 
} | ] } 

| aer | | | ———— + &e—_  _+-—_+—_ + 

| | | | 
i | al } | : 1 
/ | 

| | 

| ue 

|



ae 

CX bare L.dhae d rcs (~Ace 9 | s 

| aru z ee wold 42.6 MAL XI ‘ I gs 
! / 

Pe a. ; , Phy Ace = ees 

AISA 0 / (pes 7h 2 pe 2% 

ie / 
a WY beaten ‘ ‘ KANG “2 2 

g ( 
| * 

| 29 5G 1 FG: ‘ ’ ) 532-/ 5a 

2908 ? fo 21 a3 

ag / 

c K rts ke a ; 2 

a



' oe 1c temtce mtn ot canoes 

i} 24 7.60 R.2 3 
| Ls 

i 1 | RX we | 

? 

| | | 

Pp] 

| | 

| 
| | 

) Peerage at 

| | 
iI | 

| + | | Lit 

| | 

j | xe 

| as



o 

29907 , 33 7) J, % Sun 2 a3 

| A. t 7 BIA ‘ = 

tpt oO og 

L- d l P 2 3 
Real |. ; ; , 273 OM gale ney is Ai A 

rr P i“ why 

ALOU ie ig t 

f q / 
FER t sp 0 Pircel, t Lakig ‘ ¢ 

at, yf CA v ‘ E 4 TALL q J 
+ 

' pk Urmley 2 Cink ack 

= oy 

| 

= , ‘ 4 ¢ ‘ : wt 
ro 

- On A 4% 4 z xl 

a 

Z ) ibe 0 asplh, J 296



meee Tn 

| et | ee 
| | 

ee +— [ 
| Hs | Bectits| 

| | | 

aaa ine |



IOs s t-O-0 wes 2 0 ae = 

Be } CAA , ( r cH f ¢ 

. | / , eee <6 : ; led 
| : / 

oom 2 244 ‘ vind 

os 
hey “ id. 4 t 4 "1 d A ~ . f a 

AZ q afl > STK 

Kies x Ly, bint loy ure > 

Ke Pe aa ( acet? 

tJ € iE ss 

‘ 

7177 @ + 5.3 | $77 (Ae ( &L , : 
u 
= 
{ | i here esa u t 

1} eons 

4° é 

f 29% ECA Lo trl @/ Ke 

i é ct ren (i \ 
aa 5 " Dae 

Af 7 Fe Crt tw ‘ 

| A3ctk te) Qurclh ee hi 2 WrAl] 9 aricety 

i Bis ae ee ape ie Y 

2 Zoi 7 Chea ( PP 
} 

ce i 

|



ee a 
S| | | | 

| | | , 

| | 

| 
| 

| | 
<n 

Re er 
| | | | | | 

| 

ee



4 3 

2QIS8= ‘Dear j Loo Le 4 a3 / 

ae : A-t-yt lite. epic l * 

5»JA2% Fo . Bisse 2 Oi) Poe 

pA\_a_a_t 

6 64? Acai 2 5 ey / 3 

A 1 re We Lat tti0wrGgp | AK 

9.9. » Ws z ? o - y a 

29523 A Oh) late ; (PAi/ scoch ‘ 

' Drauiily 7) thé Ld GA FA i oe aia 

ra Zerg a ‘ 2 yer ae = 

<= ; ( z 
t ~ £0 Lo 

s0 4h] y S82 Syke > 
‘ y wr 3 ad a2 

25 Kab wd, asta ‘ ie ae ee 
A | 

lex PrRreir: cs: 4 / ,- 

7 “ DW fof { Hl 
pS .t4 wrhLeak oh Dh hy Cu } 

be! p, Go tf 3 | 
, f ‘ * y 4 / | 
a | 

. zi i 
+e CL & | 

} i} 
I 

1} 

LO 7o fl, t ¢ d G-Gi O- = B22 | 

‘ ‘ 4 ry | 

4 tp * Z 

: | } j 
| | 

| J



ees 
a 

Bu. 
eta t 

a 

Beet | 
| Le |



. , = x — 

4 
bia PPS 22-66-23 

| =e 
| j 1 A . < a LAL 

' Y 
enh . 4 aouctisa € 

Ox ptaertt rAag a at ow rg neil at 

244, y. 

Lev 71 Zz] aad , 2-3 

nea ao gies : C at ? Lo 

4 f 

the / 9. ¢ 2 < 

{ x. 

Ji aa PP oH 71, oe ei teas 

o » 4 

- 

oy / 

7 / 

m | 
Oz. a Prelit | 

| 
] => - 
| aaa a) / - | 

wD o Zz 2 ~ | 

KAY SeAcuQ~ Dreeritdcl gd ‘ i] 
] } 

A larGu —, TAL | 

I W222 2¢ ttAhew ttre aan “i ie 

| 
|



eee os | 
Sane 

oan 
Boe a | 

| | | 

me | 

ea iE iBe)



| 7 
| x i ; 

pf SD L2=a% yp -b9-23 

(agen NLL 

t = So | 3S aan ae 
vs c 

& 
' ) mee } 

we “ ¢ 2. 5 } 

vou/t Ore Gin 253 } 

C Osc aa | 

, * . , i 

> 1 
t Le yr ad = u Le i 

= f / | 
; : / 1 

| 

ey ha | 
=> ; 1 

i —g 2 1 A 2 | 

Lh ATE AY cla a i > ¢ 
f } 

} 14 oe , L¢ Lt la ae i 

| a cae “ Che ilar a 

5 On fag t f ' | 

Lt 4¢ tt0. OF t 2 i 

| C 
AL Ag é i



e | 

| Beet 

ECT



é : c | 

G 

| 

ee 
| ae | 

| 
> | 

| 
| : | 

> 

| 
| 

: } 
| 

y



| | 

| 
| | 

| [ieee 

| 

ee 

Be 
| |



qa 

Le £2 ey LAA f ap 

' ) ‘4 4 f 
¢ Z f CAL t UTA 

ot rte to on 4 2 t 

fo 

x Axe 5 eK one a8 

es rd ; N te “) 

‘na “ 
Ma feu A ~ &§ thi tg 

/ 
OL 7 ch A i Ah At-AarArco 

r t : 

? ae 

4] L < 

Dj 

a é t 
2 
' 

h pe. ( 5 Le, ty t 1 . 

6, 2 LAL ae dks, fb « 

| eet: — 2.9 tA/, Ure. Go-2Y 
/ 4 

(ear. Nee ; 7 Cok»: Dt



x j iG 

DD, ttetpApirt , Ll 

) 

{ . 

t 
r 

? 

a - 

|



ae 

Ba Sahre| 

eae aed



‘ 2 Ls a, 
| a 

> : | 

: 

, pill a de | 

y | 

i: | 
| j Ii 
i 

a ae 
y Ie, PI = S. a3 ox 

: VES Ai ay Yours |] 
74 | ; ES : safe | 

Fe 
j



ete] 

eae]



) ; : (o- | 

. dees & 
| 
> 

| 2 

4 ate 

4 | 

| 

| | 

| : |



iy Pt | 
| | 

| | 

| : 
| | | 

} — | [ 

| os | | 

ea et 
| | eh 

Bm or | le 7 
1 OFA | xy 

| 

Beet ctr | 
| Bobet tee) tT | | 

: | | | | 
| | & 

| Ho | 

} at) 
| | | | |Z



| 3 a 

avs 2 

; | 
! 

|



. Se | 

Bora | : 
Beco il § 

| EES EIFH



} Jie 

; 

| 

, 

} 

} 

|



I | Ae 

| caimraaiaaaaiaae 

ett HC ?



| 
=



) Be iH 

eee teed | 

| | esa 
oe PL |



r 
] 

: 

| 
| 

Peet sl : | 

E | 
| ] 

| 
r | | : 

|



ee eT Tee 
Be i ie || 
ge ce | 
EL | 

| | | | | | Soe 
eed 

: Ray



‘ oF j ; j 5 - , E 

{ ‘ “VF / 
? 

| 29% pee eo 7) ae 
| tic BG 2 

' 

| - 

' 

1 29933 |2en0 7\, on y= UE- 23 

| 
> J 

27s uu| Xa la dn 29 | 
| 2¢¢ the Kk bAgpec é } 

: 29 SF bi + J ; fy ana ‘ : 

| » s ; g iF 
} 7 Le \ x yg. WCa 2 Ly 

v docs 17 Sr ? 

| s s A 

Pag sa fl) de Fe 

| : oz



i eet +H | | 

i | | 

| | {a 

ia | | 

II tr eH | 
I] 

\| | | 

| | | | | 
Wt | | 
|| * 

ee te



; ee 7 : 

f 4 

LOSU/) Doew 7 a2) 3 > 

| YAN. A ay 

\ 

1754 eo 2s 8 wl 407 = 2 | 

: os 
; | 
r | 

: | 

| :



| Ae & 
i | | 

=a | ! 
A 

eet | 

1] ize | | 
ye eer |



_ 

295 40\/ Ove Ch A320 p "oer 

} Z.. ie as Gi ; 

i 

: 

| 

}



EH | yaa +H & 
| | | lv 

1 | | Poi 4 
Mee 

ee 
| ' 

| | +--+ + CO 
| | | | | | | 

a sce care RE a a |



20 
y VIS UY 7 Eon > pee f 3 Piake > 

; Cc < . w 

Wash | 1 4 ( , ; 

r 

\ | | 

J 
|



Berea ; 

ie } 
\) aalee 
ee 

| | | 

pee 
: | 
| A 4 |



| 

| 
| 

|



eer 
Se 

tpt | | 
tee ee ae 

i Bee a al | | | 
Pa eee | eit PHHHE |





@ | | ; 
i 

2S 
BS | 

So ca 

BEE TTT |



}? so) 2 5 ae 223



ay 
Be 

| 
| 

oo



9 

| 

|



|| | | 

a



9



es dt 
ea cy 

ae 1 
Hi | Mo .Ser] 
| | see ES SS I 

| | Bee | | 
i || baton 

| t 

a | | ee |



bd



pL. Beco 
(Peeceeeal 

geet tt | 
| eee terete i



7, 
29536.\b600 71, Sou L (G-SE-20 

| 

iA ry a 5 7 | eK wxKs 2 = 

2995 5 | sled i’ 

$ bd vak ¢ TA COL ALK tA 

& 

|



26 

ie - a A 3 ; j 

23 ‘ Ba-yy-23 / 
‘ 3 eer Lee 

. dh« “ 52 3 a 

> so // Dk , 

Poe 
| ys : ‘ y 

| : [Ob 4 Yastide 

| A \ 4 J J 

} ‘ , JAtttid 

: 4 225 = ty poe, “ y 

> oe 2 | ie SLE VT Cn 

* py? 4% ? Tes miele y 

. : 4 
a6 . PS oo 4 F 

S& acpi Se-IL- 238 “4



aoe 

; 7 a 
{ JC / 5 é t 3 ra Cena 

| eI ‘ Js “ J 

r a7 2 

) : > “7 > % 

geo O 7 2 GDrauche | 

{"- 4 Ppa ‘i 

5 I-2 r. - 3° 2 Z , ¥ 

4“ or : By b ba leis 
& : ; eee 

ays yee ge 

4 

4 

a



Sooo 
ee 
| | | | | | 

i | et | ] 
i On | = fe 

| | AK OY 2 Liat] | 
Re | pee ee | 

ii | VA | 

i | : | 
| i S] 

| | = | 
Re ee ee 

Hh | | L | i | apieny 
|



; : wo 

9947-94 ¢ y 4 , 6-cat 
ie - i ‘ : £6 

| Lhe . CL, < et “ Uix p 
| 4A fi 

Com Lert swe ae bie (Tee 

Cry r ee ee LiA > UriAtg 

) VW IG Te che aries < Mates 

| nie bx So nts his 
| , Ph J 

| 
| sss a Pek i 2 d 
| J 

| AD J Wy Sh 
} : ; oe y 

| lta & (arg ox ¥ ¢ rity F 

! i 

Zz y 0 ‘Ad ? 1 el 

ey » ¢ asd uC eid rv 

4 > aasrg 4 ) 

& . : 
\ . ae ¢ MO os t 

¢ Ket (> d é 

a



eel et tt 

| PIECE APE



oS 

U9s Ler d 2 J 

i 4 21) Le af 5+ : | 

‘ C 2A caf hi ihagio 4) Ae 

ol A g J C 

q pitals a G 

| ( 

| 

t 
’ 

- 
4



ei : 
| ete i tee ah | 

} | In P| 
| tte Art S|





= ——e  * 
———————————————————————— ne - = —- { 

; Le 
i it: cs L f i 

| SSRs I : La 

| 4 | a 
eee ee joet ey eae 

| Dx, One ot an 

VAL “eh ret ~ J 
{ | I tz : { a } / 

| t \ a, 1 

} - nnn aS | 

| | | 
H | | | wo & 

- | 
; | | a 
i | | | Al | 

$$ $$ dt —f4____---- - ——_——_} p=—-____—— } 

| | 

| | | | | : 
| | | | 

' eg eg



| 
|



Tee en EEE 
nr 

| APO N i | | 

OU Ee | e 
| XEN | ees +f aa: ies 
$$ XR ee ey tpir PRT KS KI 77 | ro ae ° 1 

i | pit | 

} x ae 

| | Bees je ae ; H ee Spa ere soy = 1 

ina 
“ | oO igs oat | » 

ne ie | | r | 
{ fc 1 | ae 

SES. <a ——— a gd ht 4 1+ Sas 

H 

2 ey * Ke 
| a} | : | i i a |



Ge 

| awit 

t 

L 
f 

|



tm | Peis te ee a 
Peete eee el r Ga 
| | 8 

| | | | ) | | | 

eee



|



, SS UNE EEEEEnenen a eee ~ = os ae a - Fi = = = te aN 

| ee | 
i x0 - 

q 

5% | | | 
fs, 74 

“ls a ‘ ate” a } eee ee at aig aS + 1 et t j 

Ss f 

i | \ | oy | 
| & 
| | | | a 

j | | | i 
i | | | i 

H | | | > | 
i | ole. | if | i KK net Lt —+ aes hdl it = eral oe 

H | | | | j 

| | Os 71 | i 

Benen 7 
7 ees



| 

| 

|



ll 

SS Dp Gore | | 

| rc | 1 | 
eee ee a ee 

| Cae 

| | ra | 4 
| | ce Fia@legs - \ us | a H 

. | | | | 
} | ; H 

| | phat 
| | Bia 

oy “i ay ——————



L oe é 
| 

9947' } r 

| | 
4 
’ 29 5 / 

‘ | 

| 

Teer es 

- 

-=



| ie | nial | | 
/ / | | | 

| | | 
} - >| * Ae Sts eZee j 

SE Grr SoH Sa 

; | Green } : 

fp ASR : | | ie 

j F =a = | ) | | Xt Biwa oe 

| | | | | 
| Bie eo oe 

Pa | | 
Sasa cee | eae 

+ } 1 

— t - “ls <a ae <--> a ad



1 ee t We | 
I q 

y) 
7 ‘ y j 

| 299 431.77), W, AMM. 32 Fo 1 

Graaittt SAA MRE ES / LLAMA B thelr E 

logis | seen 7/7, (992 WANE, 2-08 sh | °s | 

} 

Ls 
ry | 

, 

=



ai ee: 
SS 

i | | | ba } H 
| | | t a | 

j - + | Ve, fp#+ti-+ + 

| | | @ 
pet ee eat tant ee tT —F4-—__—__—_ a H 

| | | ¢ 1 

| | | 
= | ett ae ia 

H 1 i Ss oh i 

oe ae a ae 

ame | | i Pe 
ae | | | a 

| | eee see erry 
re tet = oa none re ee :



~f 39% 
9G 47h em: mn Lf S { 

‘ 

L xiv \7% dewn 
| HA J ) | 

] ecm | 

oa ee | 
f : : . C4] » tea. o¢ > 

Low Sea iD. | 
| 29se2 : feo 9218 

| esc] 2. | 
42 8| on t v 
f a 

ge



———— ———— = = —= ———$____—_— REET i 

eee ee 

St eo’ 
ff pg —_|__# | 8 J 

| 
. + Sch 
oa | te | 

epee em ee te el be 

| reed a ba 
Lr | 

coer eee pete 2 a fiepbenalle Tf: Lhe elle | 

4 | | | 
os | | et | os 

eee tt 1 

Ne = ene oe = wal gee oe 
ie aed ae a) : ; 1 ee



| D9SES rt oe : ae a ) 

| ee ny ; 7 | 

| Dawnnile | 
/ ~ 

is Peay 

ea \ : eee 
| | 

€r. sg | 

| as, acke 

| 

: | 
: | 

Se | 
t = . | 

‘ r t “ Fi : | 

: i 4 | 
; ; : ( Chak ] 

e ; a | 

= : — | 

VY 299%7 | /one | 

| 

| 399 / Se 5 ; 
= F S) 

|



——— a — ee —————— 

! | { | . | my H 

Ste } i | Ape aA | he} 

| Poa 4 
Peeters) eee cpl eee ee | Po) Le | 

| | J + Goa 
‘ | \ 4 } 

| I + py Oe! wy | oy 1 $ 2313 

H An| Am. =]. @ t H 

| a ita a a } 
po a | 

i | + ' . H 

2 
| | 

2h | +4 | | i a i 

= ry « } ~ § 
i | . t i 

POPU vie eR eh Lee | | shee see o 

H | | | ' 

i { | } Hi 

| | | 
} } | 

| ee 

Ds a aig eestor. ee —_ . 
cee Ss ey Regs z i



' 4) § 
| K 0 > f » J 
1949 hd Atel eae ‘ wean : 

Ak j on Lee. $e . | 
¥. i 

a ir : ‘ ) | 

29593 aA ‘ 9 bree j 
Hl iL : j 
Pitedrdabne al, 

I 
<a : SE eee 7 

| t. ed ae Pov 

| tert, ak Due * ‘ é | 
| 
| 

| | 

| | 
| 

us 
f 

| | 
| 

} 
| 

| | 

4 | 

t ee 

a



/ 4, ; ty Se ’ A , 

y e' ust f f \ > si é; oa 

4 = tT ¢ ¥ f' i 

‘ hay AS iA Aa ao 

4. 
10% f 

yj : : 

« y f ott 

i , 
the A / $ 

/ rhe | 

; , 
3 , 5 Se a / | 

rT vey jul = bh-an § 

} 
| 

é | 

2 ( ‘ j 

B3 

} Jtel rr ‘ O45 

t Df : . 

} VAL i 4 2 > at sy uiel 

- - 4 k A ' — / 

| 
Ay a . 

} &b Les, A ‘ aot Wis = kp ,



6% BQelhebhin 

ees | | 
; SL 2eas i= 

Y, ees es : i ; | 

Lea | 
. fs 1 

eartwara : I| 

enn I 

LER 1



| ( ' 

| 4 , rt a frat | t 

| ; 5 a 

° Y q , . 

7 

| 

| 

[ \ 

| {| 
1 | 

l| ||



) 

| 
|



e gah bli Rimaag ire Sk a SEWN eee mA reps io a Be < oo 

a ; eae ae et Bie 
{ : ie 3 = H e eity: ; 

La ! if ie 
ye 4 : e Em | 

Ge j ; oe . 

ee Br 4 : ee an 

mt meee 
J ra Rt Ee ‘ i Rat i 

: j fi aa is ao Caer a aetna vs 

} iH : ‘ r ‘ ee a 
; ui i pail , 

F : Hy : ae ays eal). or 

§ p : Await bleh et te Hi ; 

: ee watt ae i phat a r 

a ce en cae : beat 

eh Jia i af 
ee a i ie 
vitae en co 4 ‘. 
uly Hae Ege wee tc eer iia Fat 
Velen : : area 5 : A 

es ven 3 as Ce pia a 

ate a Cine VA ge ak “ hee Cee See 
Pa ee Ae s ; e ny i 

i Ve ee tastes a) coal iy ney Ve Mig Warcg Wont " 

bmi iil ike UN at oe eA led


	Blank Page



