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PRELIMINARY EXPLORATION

1. 8Sections 3 & 10, T 10 8, B
2. Copporosity Area & Vic
3. Jackrabbit Area &

by
HEINRICHS GEOEXPLORATION COMPANY
P. 0. Box 5671 Tucson, Arizona



SUMMARY
At the request of and accompanied by Mr. Jim Snyder of Tucson,

Arizona, E. Grover Heinrichs conducted a reconnaissance examination
on April 20, 1964 of several different areas located on the Papago
Indian Reservation in Pinal County, Arizona

The areas are designated as follows:

Area 1: Sec. 3& 10, T 10 S, R 2 E.

Area 2: Copporosity Mine and Vicinity
Area 3: Jackrabbit Mine and Vieinity

The basic assignment was to de

mown production and less favorable

more remote ?’£;E;Q>o£ les
//

known geolo# . &
\ :
Both 2 .?ng suggest physical property contrasts may

exist of the order which should permié effective exploration by
all modern techniques, including geophysics, and such work is
recommended.



AREA 1

A highly altered iron stained zone located on a small ridge
in the south half of section 3, T 10 S, R 2 E is of interest.

Further sampling of the outcrop and some gcbphys:l.cal and
geochemical work is recommended over -thc area.

' Geology: The zone appears to be on the contact between the

abrigo limestone, Santa Catalina, Ouray formations and a projection
of the Copporosity ﬁglt. (See R. H. Carpentex |1947)

A random chip sample was cut from the outicrop and an assay for

gold, silver, copper, lead and mercury was run the following

results: Au-
Sample No. 1751 7=/,
Certificate No ==/ 9o

Date: _#-=2-c 4

On ret ¢ a small adit was observed almost
directly soath, appr 1,800 ft. f:;om the small ridge located on
the north side of a large hill which occupies the major portion of
Sec. 10, T 10 E/ Time did not permit a visit to this adit
but it is recommended that a sample be taken from the face of the
adit. It appears that it is on the contact between the Pinal

schist and the andesite (See R. H. Carpenter 1947).



AREA 2 COPPEROSITY AREA®

Unpatented mining claims identified by Mr. Snyder as being the
Black Knight and the Golden Eagle located in SE% Sec. 14, T 10 8,
R 2 E were visited and cmpleé cut as described below.
Black Rnight: Unpatented Mining Claim. A small cut 8 ft. deep
at the shallow end and 15 ft. deep at the deep end with a tunnel

connecting the two. Located on east slope and 300 ft. east of

prominent saddle 2,500 ft. easterly from Copperosity Mine. Form-

ational contact between limestone and d Strike is due E-W.

Dip is 55° from vertical to the south. zone 3" - 4"

Fe stain
wide, 2 £t. long was sampled at ~« 2 of shallow end of cut
with the results as follows:

Au ------------ 0.640
| Sample No. 1752 7zsc

Ao o= vnsonane 0. Certificate No: S=o/ 25 <
Date: # ->5.g2

D 0

Pbew-w-- ===

A shaft, 50 ft. ep, located about 175 ft. northerly from
the above d ctibod was looked at and a grab sample was taken
from the d 1. Assay results as follows:

Sample No. 1753 e

Age-mmmmmm——a 4.64 Certificate No: 323, oo
Date: # -2 _¢o

Phbecemcmnccccas 747

% Copperosity Mine mis~located about 1 mile NNNE of correct location
on U.S5.G.S. Map. -- See patent Survey #3556 and R. H. Carpenter 1947
Stanford Univ. Thesis ""Geology & Ore Deposits, Vekol Mtns."

3 e



The mineralized zone in the shaft is 4 ft. wide approximately
and striking E-W. The iron staining here is more intense than
noted elsewhere on the property. However, lack of proper equipment
prevented any sampling of this shaft. Because the dump grab sample
is interesting, it is recommended that a rope ladder be obtained
and a sample taken in place in the shaft scress the mineralised

zone and normal to the strike.

lden Eagle Unpatanted Mining Claim: ted to the east

and contiguous with the Black Knight. A small|30 ft. adit located

on the east side of a small wash due east 600 £ f the prominent

prgan pipe cactus.

Two samples were cut, 2 hannel 2 ft. long center

of channel located 5 ft. 5 i sm £loor of adit in face:

Sample No. 1754 o
Certificate No.=32>/ Swo

Date: +#-225-¢4

L

AR RSP e o il 0.1 Certificate No. 3>, £ £
Date

Cus=rem-cecncceeec=None

Phermenmcecncncacs None

General Observations
Because of the intemnse iron staining and structural controls

associated with the Copperosity Mine and the granitic intrusive to
S 4 B



the west a favorable area to geophysically prospect for similar or
better targets would be to the west under the alluvium and on strike
uiﬁh the Copperosity workings.

Other favotnblc areas to prospect geophysically would be along
the mineralized easterly strike of the fault that intersects the
Copperosity workings in the general area of the Black Knight and

'Goldan Eagle unpatented mining claims and more terly yet across

the small valley in the center of Section 13,

ARRA 3 JACKRABBIT AREA
A claim described by Mr. Snyde

10 8, R 2 E.

the saddle in the ridge Ring the Turning Point Mine was
sampled as described t
A chip s £ ve .:nr dark minerals located on the west
side of the /ddit on thf\coht;ct between the andesite and Escabrosa
limestone aﬁ“hye ICVQIOiS ft.) above the floor of adit to check
Sl :

for radioactivity. Tests indicate no radiocactivity, the minerals
present are liknly only manganese. =

- Chloride #1 & #2: Unpatented mining claims located in Sec. 30,
T9S8S,R5Eand parallél the paved highway, on a NE projection of
the D;vidend fault zone and is an area of exploration interest,

particularly where the major fault structure is intersected by NW

-5-



trending subsidiary faults®*. Because much of the Dividend fault
is covered by alluvium, geophysics would be the cheapest way to
explore the zone along the entire strike.

%*See Donald F. Hammer, Thesis 1947, University of Arizona
"Geology and Ore Deposits Jack Rabbit Area'.

tted,
ON CO.

Heinrichs

Approved:

\ﬁ j) Walter E. Heinrichs, Jr.
&—///

‘President & General Manager

April 23, 1964
P. 0. Box 5671
Tucson, Arizona



April 28, 1964

Mr. Jim Snyder b

610 Stratford Drive
Tueson, Arisona

Dear Jims

Enclosed are the original and one machine copy of our
report to you on "Reconnaissance Exploration Examination and
Conferences related to certain unpatented mining claims on the
Papago Indian Reservation, Pima and Pinal Counties, Arizona®.
In the back of the report are spectographic and assay reports.
There are also copies of these two to be put in the preliminary
you received earlier. The assay for manganese is not yet
available. ‘

If you wish to retum the copy you now have, we will insert
certificate nunbers and dates. Please note on page i of the
preliminary there was a typographical error. Sample No., 1754
should read "Cu ==-= 0.0l.

In this mail we are also sending one copy of the report,
as completed to date to Mr. Robert Cattany, 201 North Court
Ave., Tueson, Arizona.

If there are any questions about this report, please
call us.

Vay tx’ul: yours,

E. Grover Heinrichs, V. P.
HEINRICHS GEOEXPLORATION CO.
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VErmont 8-5939
UPton 0-3749

PaOc SpectroChemical LaborOry

CHEMICAL AND SPECTROGRAPHIC ANALYSIS
RESEARCH

2558 Overland
Los Angeles 64,

April 23,

Report of semiquantitative spectrographic an

Avenue

California

1964

alysis of sample 321880,

Hawleyv & Hawley

Assayers and
Tucson, Ariz

Chewmists, Inc.
ona

321880

Silicon- 26, %

lron- 4.8

Aluminum- 11.

falecium=- 0.052

Magnesium- 0.78

Copper=~ 0.0079

Titanium- 0.55

Lead- 0.23

Chromium- 0.016

Vanadium- 0.0077

Sodium- 0.17

Zinc- 0.17

Silver- 0.00074

Zirconium- 0.031

Potassium=~ 8.6

Strontium~ 0.0078

Manganese- 0.048

Nickel- 0.0049
Barium- not detected - less than 0.05
Cobalt- i " 0.0006
Tungsten- N N 0.05
Beryllium- " N 0.0003
Gold- " s 0.001
Molybdenum- " " 0.002

Rare earths- nil

Respectfully submitted
PACIFIC SPECTROC ICAL LABORATORY
Ce)
1 W. Jo on
HWJ:1c Director

Golden Eagle Tunnel

HAL W. JOHNSON

submi

tted by



HAWLEY & HAWLEY

ASSAYERS AND CHEMISTS, INC.
1700 W. GRANT RD. at AZTEC -«

TUCSON, ARIZONA 85703

BOX 5934, ANNEX STATION -

MAin 2.4836

DOUGLAS, ARIZONA
HAYDEN, ARIZONA

BRANCHES EL PASO, TEXAS
AMARILLO, TEXAS

Ud‘) IDENTIFICATION GOLD SILVER LEAD CORPER ZING TNSOL. |EEN H %
J. Snyder
# 1751 trace ftrace |[0.08 pP.09 0.01
1752 0.640 DP.41 |0.08 pP.17
1753 0.015 k.64 7.49 P.O4
1754 trace ftrace |0.34 .04
cc: Heinrichs Geoexploration Co. REMARKS: ANALYSIS CERT. BY 1 €£ £
ADD: 6 Ap‘ 0
ary. 806 West Grant $ 32.00 preparation
iﬁ\\"m Tucson, Arizona "Specigl" 31.50 analysis
~CiTY:

AcC: HEINRICHS GEOEXPLORATION

DATE 2 -
RECEIVED L-21-64 QomeL

L-22-6k4 P 3L .50 FUC}21950




HAWLES & SamAE) i o g
ASSAYERS AND CHEMISTS, INC. :
1700 W. GRANT RD. at AZTEC + BOX 5934, ANNEX STATION < MAin 2-4836 e ELIEAST, . TEXAD
5 o TUCSON, ARIZONA 85703 AMARICLOTENAS
w ) IDENTIFICATION GOLD SILYER LEAD CORFER Zipc NgOL. TRON
Golden Eagle trace 0.10
/\5
&\
cc: Heinrichs Geoexploration REMARKS: ANALYSIS CERT. BY "'p /) %M/
aoo: 806 West Grant Road e
’/J\C::: Tucson, Arizona 8 .75 preparation
ny 3.00 analysis
“ITY: "SpeCial"
*“ Heinrichs Geoexploration Co. RAZENESH-15-64  [galh.

T-I7-6F [+ 3175 FE889




HAWLEY & HAWLEY DOUGLAS, ARIZONA
HAYDEN, ARIZONA
ASSAYERS AND CHEMISTS, INC. BRANCHES £L°PASO, TEXAS
1700 W. GRANT RD. at AZTEC + BOX 5934, ANNEX STATION « MAin 2-4836 AMARILI:O e
Al TUCSON, ARIZONA 85703 g
GOLD SILVER LEAD COPPER ZINC INSOL. TRON
. IDENTIFICATION OzS ozS DA % % % %
ol
~CC REMARKS: ANALYSIS CERT. BY
ADD:
CITY: >
20: E
HTY
ACC: IDATE SPL. DATE $
RECEIVED COMPL




DOUGLAS, ARIZONA

X i HAWLEY & HAWLEY
= HAYDEN, ARIZONA
v T ASSAYERS AND CHEMISTS, INC. BRANCHES EPASRETEVAG
1700 W. GRANT RD. at AZTEC  BOX 5934, ANNEX STATION o MAin 2-4836 ANRILND TS
TUCSON, ARIZONA 85703 #
GOLD SILVER LEAD COPPER ZINC INSOL. TRON
IDENTIFICATION ozs ozs % % % % %

-

ol 9
: YW >
3 :\\,‘:3 N Qj
' o :
= YA
E % > l‘ ”
NS -
= . - R g L —— = Eryeman s REMARK o?q\gl %V?E"AALVSIS e P aen y‘. 7
= e TR TR i il GE i ; f /A [‘ :.»ﬂ/

$ .75 Preparation
$10.00 Spectrograph

"‘r".,. 3=0%

RECEIVED \IcouPL l‘ 10.75 (]:,.,,, P
i - vn,d. 18 P | %52]_ -




HAWLEY & HAWLEY

DOUGLAS, ARIZONA
HAYDEN, ARIZONA

= ASSAYERS AND CHEMISTS, INC. BRANCHES SetND TECAE
1700 W. GRANT RD. at AZTEC  BOX 5934, ANNEX STATION o MAin 2-4836 ALl TEXAS
TUCSON, ARIZONA 85703 i
IDENTIFICATION GOOZLSD Sllo.\zlgﬂ LE./fD COP%PER ZI'/P:C INS%OL. IR./?N
-'2728293
wp ¢
Q5
L2V X
0y %%
S
3N
5 1¢Q
& Q/
G A

N=

KS:
@}Zgl Pig)

ANALYSIS CERT. BY

DATE SPL.
RECEIVED

DATE
COMPL, i




HAWLEY & HAWLEY

DOUGLAS, ARIZONA

WV L e ASSAYERS AND CHEMISTS, INC. _/RAYDEN, ARIZONA
1700 W. GRANT RD. at AZTEC + BOX 5934, ANNEX STATION o BRANCHES EL PASG TEXAS
TUCSON, ARIZONA 85703 AMARILLO, TEXAS
f —\ GOLD 15
) IDENTIFICATION SOLL EAD TRON

Golden Eagle Tunnel

Spectrographic analysis
as per attached report.

cc: Heinrichs Geoexplorstion Company
aoo: 806 West Gant Road
crv: Tucson, Arizona

-_

D:
FY:

.T5 Preparation
$10.00 Spectrograph

ACC:

HEINRICHS GEOEXPLORATION COMPANY

13-6k

Igg‘s"h-as-&

I* 10.75

TuCc321880

—




VErmont 8-5939
UPton 0-3749

Report of semiquantitative spectrographic analysis of sample 321880, submitted by

HWJ:1c

Pacific SpeetroChemical Laboratory

CHEMICAL AND SPECTROGRAPHIC ANALYSIS
RESEARCH

2558 Overland Avenue
Los Angeles 64, California

April 23,

1964

Hawley & Hawley
Assayers and Chemists, Inc.
Tucson, Arizona

321880

Silicon- 26 %

Iron- 4.8

Aluminum- 11.

Calcium- 0,052

Magnesium=- 0.78

Copper- 0.0079

Titanium- 0.35

Lead- 0.23

Chromium- 0.016

Vanadium- 0.0077

Sodium- 0.17

Zinc- 0.17

Silver- 0.00074

Zirconium=- 0.031

Potassium~ 8.6

Strontium- 0.0078

Manganese- 0.048

Nickel- 0.0049
Barium- not detected - less than 0.05
Cobalt- 1 » 0.0006
Tungsten- ¥ " 0.05
Beryllium- s 3 0.0003
Gold- " 3 0,001
Molybdenum- i » 0.002

Rare earths-

nil

Respectfully submitted

PACIFIC SPECTROC

Bl

Hal W. Jo
Director

on

HAL W. JOHNSON

ICAL LABORATORY
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PRELIMINARY REPORT
TURNING ?OIUT GOLD MINE

by
Miles M. Carpenter; E, %,
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LOCATION,

This property is located in the Casa Crande Wining District, 23
niles south-westerly from Casa Grande, Arizona, a live town of sbout
1,000 population on the Southern Pacific Railroad and on Arizona Highe
way Noe. 84. A graded road lesding from Casa Graande into the Papago i
Indien Reservation crosses the mining property a few hundred feet from @
the main shaft, The Dry Lake, an 0ld landmark several sguare miles . |
in area, free from desert growth and level as a floor makes a good : 8
natursl landing field less than three miles from the mino. -

Topographically, the properiy is in the desert of Southern Arizona,
a region of broad level valleys or mesas studded with mountains, some- '
times isolated peaks, scmetimes considerable ranges. It 1lies near the
. base on the north slope of a small mountain, an outlier of the Slate
Mountains, on the north end. ‘

AREA,

The property consists of five claims of which the Turning Polnt,
Legal Tender and Golden Wonder claims are patented and the New Turaing
and Rainbow claims are receat locations.

The patented claims are designated as Mineral Lot Fo. 1353, and
contain a total of 36.57 acres. The approximate positions of the sev- %
eral claims are shown on the accompanying map of the Turning Point Group.‘

¥hile there ere other @orkings on both the patented and unpatented
claims, this report will be confined to the main working on the Turaning

- Ppint clainm, : _
GEOLOGY.. . L

! The general geology of tho vieinity is but incompletely described
" 4n the publications of the State Bureau of Wines or the U. S. Geologi-
 eal Survey. It is mapped, however, as Paleozoic limesdone, quartzite <
and shale associated with intrusive volosnics, a relation of rocks that
has been productive of motals in many parts of sounthern Arizona. S

The Turning Point mine covers the intrusion of a sill of granite
porphyry into & block of thick bedded limestonc. The porphyry appare g
ently rose from the north and elevated the overlying bdblock of limestone - . .
- giving 1t a distant dip to the north. The erest of the mountain, Bt e
which above the mine has & direction west to east, is "blue lime",
rough, Jagged and on the north precipitous. This is true except for S
@ narrow pass above the east end line of the Turning-Po;gt c;aim.wherq' e

: ; . i
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: congacting below with quartzite on the west end with limestone further
-east, ' '

sumed to have 1ittle or no bearing on the formation of ore bodies,

-~ being southward into the mountain at slopes varying from 48 deg. to 65

the limestone has been entirely removed leaving the porphyry as\the
outorop where it continues as the entire south slope of the mountain,

There is no evidencé of important metamorphic action at the ex-~
posed contacts of the limestone and porphyry, and this feature is pre=-

The porphyry is varying shades of gray in color, weathering in
places to brownish tint which predominates on the south slope of the
mountain. The common structure is blocky, with phenoerysts of white
feldspar, presumably orthoclase, in a gray ground mass. The most
frequent alteration is toward kaolin, thouzh there is gilifiecation
locally where the rock appears fine grained with distinetly reddish :
tint. 1In some places, notable at the pass before mentioned, the porphyry |
is buff color, dense and lacking in phenocrysts, quite like an intrue L

sive rhyolite in appearance. | -

It is a fissure, the strike avereging about N 70 deg. E, the dip 5

deg. averaging about 55 deg. The sirike is persistent thru both limee
stone and porphyry =nd does not follow the contast, which, near the i
main shaft is south-easterly. The outcrop at the main shaft is in por-
phyry and continues in this rock for several hundred feet to the east,
but to the west enters limestone within a few feet and continues in
limestone as far as traced. In general the outerop is not continuous

and is but faintly marked. About 250 feet west from the main shafi ki
the vein is indicated by a reddish discoloration in the slightly brokea
limestone. A sample taken at this outerop showed the presence of gold

- to" the amount of .02 oz. per ton.

While the outerop of the vein is small and uninviting, the condi-
tions underground are entirely favorable. Development at the main
shaft shows the vein to have a well defined hanging wall from the surw
face to the lowest point accessible (230 feet) and in most places the
footwall also is well marked, the two walls of the vein averaging about
6 feet apart. Drifts on the vein show ore widths from 2 feet to 12 feet.

Alteration of the wall rock is so complete that it is aiffieult .
to determine whether the vein, at any given point, is in limestone or a
porphyrye. , - &t b
The vein is not a single fissure, for on the second level, west

drift a parallel vein has been opened 50 feet north of the vein on wh;oh i
the shafg is sunk and there is some evidence of a vein in a relative u

position on the first level.

ho meager metal content of same suggest

torop and t
e tion of the vein was below the level of

that the principal mineraliza
2
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the present outerop. That is, whatever valnable metals were orizinally i;
deposited in the vein have not bheen broken down and seattersd by erosion,?:’

but sre still there except for ths small tonnage already mined.

To show how the old timers viewed the vein system, copy of an old a4

drawing is attached. It will be noted that two distinet veins are
shown, one in the hanging wall of the main shaft, the other coming in
from the north, the two veins making a junction at the 1st lovel. The
correciness of this interpretation ean be checked when a complete sure

vey of the property is mede and some cross cutting done on the 34 level. ﬁ ?%

FAULTING.

There is faulting in the vein, the most prominent being west of -
the main shaft, striking south-cast and &ipping northe-east. It is
¢uite evident that the north drift west of the shaft on the lst level
follows a fault in the porphyry thet is very sparingly minoralized..

¥rom surface appesranca there is faulting a few hundred feet enst of

the shaft. A correct solution of the fault problems must be based on
an accurate survey, and any conclusion dravn in advance would be a
guess, more or less dangerous to follow, However, as far as can now

be seen, the displacement of the vein is small and the faulting will
probably not prove troublesome or add scriously to the cost of explora«

tion end sinking. T
ORE. | '

The ore occurs partly as vein filling and partly as a8 replacement
of wall or insluded rock, the replacsment being notably complete, The
vein f1lling appears chisfly as clear and white quartz with minor showe
ings of feldspathic materials. A few vugs lined w#ith quartz crystals

were noted bul banded structure is lacking. In most places, the ore is F

shattersd and broken throughout the width of the wvein and is steined a
yellowish tint from limonite, also oxides of lead and lead molybdate.
Oxidation of the ore is complefe, Casis of fine grained pyrite are
abundant but no sulphides were found even in the deepest workings.

The foregoing description of the ore holds good for all the ore
examined except that occurring in the stope above the 54 level, west

drift, where the ore comes as fragments of quartz in pulverani material G

stained wilh oxides of iron and manganese, the whole rosembling a
"sand carbonate run". This portion of the vein is definitely in the
limestone, and 1% is possible that lenzes of this type of ore will be

frequent_in this rock.
VALUES.

Only preliminary sampling was done, but the éamples Were Cuoree
fully taken and it is believed that the values indicated can be ace
cepted as s close approximation of what a complete sampling will show,

e
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The approximate location of each sample is shown by number enclosed
in circle on the "Plan of Main Workings" attached. Value is figured
with Cold $35.00 per 0z., Silver $0.64 per oz. !

Location Samp Width Oz. 0z. ;
Dump ' No. Gold Silver  Value

Gen Sample W of trestle 3 500 T. 0,18 1.6 . $7.26
" " E " " 4 500 T. 0,14 1.4 5.80
1st Level ' :

90 £t W of shaft (Stope) 8 ; 2.0 0,53 oo - +18.55
30 £t W of shaft (Footwall) 8A 60" 0,04 === 1.40

24 Level

25 £t W of shaft (Stope) g - 5.5' 0,08 === 2.80
125 £t W of shaft (Stope) %A 5,07 0,17 . === ; 5.95
. 40 £t E of shaft (N wall drift)é6 =~ ..6.0' 0,38 === 2+ 11.55
80 £t & of shaft (Stope) 5 2.,0" 0,20 == ' 7,00
34 Level R ;

35 £t W of shaft (N wall drift)lo 6.0 0,18 === 6.20
25 £t above E chute (Stope) o 4.5 Oyl3 === - 4455
Grab of ors in E chute(No fines)7 we 0,ll === .3.80

Aversging the above according to width and eliminating No. BA,
which is too low to be called ore, the seven samples taken under-
ground in the vein have a width of 4.5 £t and assay Gold «208 0z. per
ton, Value 7,28 per ton. Silver was not determined in these parti-
euler samples, bubt mixtures of the same ores for mill test purposes
averaged about l.4 o0z. per ton, so it will be safe to add $.90 per
ton for the silver value making a total value of $8.18 per ton.

Further information on values can be gathered from the mixtures
of samples made for mill tests. Rejects from samples No. 3, 4, 5, 6
end 7, mixed without regard to weight, assayed Gold 0.20 oz., Silver
1.52 0z., value $7.97 per ton., Dump ore p;edominated in this mixture.
Another sample for mill test containing 25% from the west end of dump,
25% from east end of dump, 25% from location of Sample Nos 6 on the
24 level, and 25% from stope above the west chute of the 3d level
assayed: Gold .25 0z., Silver 1.4 0z., value {$9.65 per ton.

DEVELOPMENT.

 The principal development is an incline shaft 6 f£% X 9 £t, with
levels (incline distance below collar) approximately as follows:

Depth Drifts on Vein Crosscuts o

1st Tevel™ : 62 £t 248 £t 188 £ 5,
24 Level ' T 126 £t 270 £ 80 £ .
Intermediate Level ‘ 164 £% » 76. £t | e

34 Level 191 £t 57 £t ' 12 £t
Water standst g R gsg g:} | 4 ! ,
Presumed depth : . I S
Raises and winzes (estimated) , 200 £t e e

4.
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Due to lack of equipment it was impracticabie to explore all of;” ‘,

the stopes, raises and winzes, so the total is estimated at 200 £t.,
which is probably less than the actual footage. There are apparently
connections from the 3d level to the air shaft on the surface in the
workings west of the main shaft, ' ‘

The drift footage on the 1lst level includes 110 feet to the east
beyond the caved or filled poriion, this scaled from an old map.

TONNAGE.,

It is realized that no close estimate of tonnage can be made until

the extent of the ore bodies is determined by sampling, which means the

cutting of a hundred or more samples at intervals depending on how uni=

formly the values are distributed. What is given below is submitted
as my judgment, based on the data at hand and experience.gained in same
pling hundreds of mines., I believe the ore shoots will prove to be of
go0d length; that is, more than one~half the drift length on the vein
will be in ore of workable grade. I also believe that the width will
average more than the 4,5 £t shown by the seven samples taken,

In the bloek from the 3d level to the surface and the length east
and west of the longest levels, I should expect not less than 10,000
tons of ore carrying aroung $8.00 per ton in gold and ‘silver at current
prices, Most of this ore is blocked out and the rest would be opened

~in the regular course of mining., : '

Let me repeat that these figures are not submitted as an estimate
of tonnage but as my opinion as to the least amount of ore likely to
be produced in mining out the present development. I realize that in
giving a suggestion of tonnage on such incomplete data there is a chance
of grossly underestimating the value of the property. I have seen from
the files of one of the large Exploration Companies a digest of an 0ld
report on this property giving the tonnage developed as 50,000 tons at
the time the property was closed down. The value of the ore is not

stated in the records referred to., .

In addition to the ore opened up underground there are dumps of
second grade ore and of ore mixed with waste. At the head of the
trestle is a dump of ore which I estimate to contain not less than
1,000 tons from which a general sample averaged Gold .16 oz. and Silver
1.45 0z., value $6.50 per ton.. Sampling was done by pits 1 £{ in depth
spaced at 6 £t intervals over the surface. This dump is evidently tein
material that was too low grade to be put thru the mill under the old

operation. ‘ | ‘ A
‘#djacent to this dump on the west is a larger dump of mixed ore

and waste that should be sampled and the chancs investigated for screen=-

ing out the coarse rock and recovering the fines. . :

A fow hundred tons of tailing from the old stamp mill are still .
on the ground though much has been washed away. Two samplings were

made of this material averaging Gold «12 0%Z.,
per ton, y .

t

-8,

A s o A

s i LS

Silver 2.2 0z., value $35.60
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To sunmarize, my prolirminary oxamination indicates the following |
tonnages and gross values: : w : _ Uil

¥ine surface to 3d level, 10,000 tons  $80,000,00
- Second grade ore dump . 1,000 % 6,500.00
~ Tailing from old stamp mill 300 m - S0

. : © . VBB, LBV

- Frouw the resulis of the preliminery sampling it is evident that . .
the ore in sight is not of shipping grude. Henoe the metals must be A b
extracted on the ground and the profit from an operation will depend JRER
more on recovering a high percentage of the precious mstals at a low W
cost than on any other fesiure. For thal reascn considerable work

was Jone on experimenis and tesis, the more important results ¢f which
are set forih below. : ~ : : Rad

| WILL TESTS.
|

Sereen Test

To f£ind where the values lay with respect to soreen sizes, test =
was m=de on a mixture of dump and mine ore crushed thru 1/4 ihch wkieh
asgayed Gold +17 oz., Silver 1.8 0%., Oanly the gold was determined.

Sereen . Weight Tons per Gold - Tons X % Golad
Product Grams 100 Tons per ton - Ounces Content
On Gm. 2640 45,0 .19 02. 8.55 : 40,7
On 10m, . %14 15,3 o1l : 1.68 eaeh P 4
On .20a, 598 T T 10e8 " «10 1.02 640
On S0m. 5656 k Qa7 o1l : 1.07 : Gel”
On 100m, 555 6ab old = «852 " Dak

Thra 100m. 774 - 13.2 «&0 9.96 23+0

‘ . - 1I00.T |

® ‘ o L\ ! .

\ i %

‘Flotdtion Test

. This test was made on Denver Sub A machine at the State Bureaun of |
¥ines, using 2,000 grams of ore crushed thru 50 mesh with reagents per -
ton as follows: .2 1b Sod Aerofloat, «2 1b Amyl Xanthate .2 1b A+
pine o0il, 5 1b lime. The mixture was conditioned for ten minutes beew :

i fore placing in flotation cells Froth collected the first five minutes

L wag called concentrate, second ten minutes middling. ‘s B

, Weight Wt per Gold Silver &% Recovered  Value
Product Grams 100 tons per ton per ton Gold Silver. per ton
Heads 2000 100 «20 02 1,52 o0z ' e 7.97
Contte 21 1.05 10.11 " 11,30 ¥ 46.1 8.0 $61.08
| Wid*ng - 38 1.75 244 ™ 1,03 " Bed 1.8 16.98
g . Tailing 1944 97.2 dl2 " - 1,38 " 50.6 90,2 5.08 .

This test shows that the ore is not amenable to‘flotation concen= ”ﬁff
tration. The grade of concentrate £361.08 per ton, is highly satise i
factory but this favorable feature is nullified by the fact that the

o




A ok P P

recovery in the concentrate is less than one-half. Further tests would
. coun}less improve these results, but the loss of 50,6% of the gold and
| 90.2% of the silver in the tailing appears too great to overcome.

| Cyanide Tests.

; A preliminary cyenide test, also, was made at the Bureau of Mines
18 on the same sample of ore used in the flotation test., Ore was crushed
- thru 50 mesh, using 400 grams treated with 500 c¢ of Sodium cyanide »
) solution .1% strength, and 5 1bs hydrated 1ime per ton of ore and given
; 2 hours agitation on the rollers with the following results: |

3 Gold Silver Velue per Ton % Extracted
Heoad sample +20 oz 1.52 oz $7.97 Gold Silver
Tail sample 09 " 1.49 " 55.0% 2,0%

. Cyanide comsumption .32 1bs per ton in two hours. e

It is realized that the time of agitation was too short to expest =
a high extraction, dbut the laboratory was not available for a .longer i
test at the time. The extrasction of 555 of the gold in the short :
period of two hours was encouraging so arrangementis were made for fur= = |
ther eyanide tests gt the office of T, A, Jacobs, Registiered Assayer. o
All assays given in this report are by E. A. Jacobs except those in
connection with the flotation and preliminary cyanide tests which are

from the State Bureau of Mines.

Since percolation cyanidation requires less eguipment and is cheap=
er to operate then any other method, it was tried out first. The first
test was to determine the rate of percolation and relative extraction ]
at 4ifferent degrees of fineness., Head material on all samples wes iden=
tieal except as to fineness and assayed: CGold .180z., Silver l.4 0z.,

The streng cyanide solution wes 12) Sodium cyanide and S lbs per ton ,
of hydrated lime was ussd on esch sample. A sampié was taken from each
percolator after 24 hours contact which were combined, washed free from
solution, dried and assayed showing Gold..l0 oz., Silver 1.2 0z per ton.
Percolation wes continued for 72 hours. Weak solution used the last
24 hour neriod was .04% strength. Residues were washed by percolation,
samples Nos. 1 and 2 having 4 washes, Nos & and 4 having 2 washes in

the same length of time.-

Samp. Thru Rate of Cyanide Tail Assay = PExtraction @
No. Mesh Percolation Consumption  Gold Silver Gold Silver =
e 1O an -~14 mins e84 1b pr T L0500 === T2e8jp wme. Gnd
2 20 8" =43 " 1.04 " M " 045 1.2 08  75.0% 1l4% |
3 35 gn =95 ® 1.80" " v 060 l.2 " 66.7% 14%

4 50 gn 100 L1e4s n. m v 130 1.3 " 27.8% 1%

" This test shows that the ore yields a substantial pereentage of
1ts gold at such a coarse mesh that percolation is rapid and washing
is no problem, The higher tailing assays in Nos. 3 and 4 are believed
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due to the slowness of purcolation and imperfect remcval of the pregnant ﬁ%
solution in the final washes. However, the test was carried on to simue |
late a practical operation, which gave the resulis recordsd. ; ©aRi

The tailing loss was rather high, S0 s panning was made of
the rosidue aft2r percolation which gave a ccncentrate asseying: Gold
2444, Silver 4.6 oz. per tons Load carbonate and lead molyblate were b
8 both plainly visible in the concentrate, but the lead was not determined, .
il This product has . a gross valve of #88,34 per ton for the gold and silver
and with the leud content added would be profitable to recover ani mare .

lket st a smelter.

Concentration and Cyanide Test.

Tew ore was brought from the mine to test combined coneentration
and oyanide percolation. Ore used wns. s composit mixture of 505 dump
_ore, £&5 from the vein on the 2d.1leével £ and 255 from the stope above
.the chute of the 3d lsvel W, the mixture assaying: &old &5 o0z., Sile-

ver l.4 oz. per ton. i !

A pan concentration test was made on 1830 grams of the ore crushed
to pass 20 mesh sereen, which racovered by weight 1,67% in a concentrste
assaying: G014 2.32 0Z., Silver 6.5 oz. por ton and Lead 21.2%. Ratio
of eoncentration 60 to 1. - : : ;

. The tailing from pan concentration assayeds Gold 417 o0z., silver i
1.2 0z. per ton. This was treated with 4 1bs hydrated lime per tom and |
_a oyanide solution of .127%. After 12 hours of contact followed by 12 e R
hours of percolation, this solution was drawn off and a fresh solution o
containing .06% Scdium oysnide was added and percolation oontinued for ﬂ
24 wours when this solntion was drained and & sample of the ore taken,
waghed fres from sclution, dried and assayed., 4 fresh soiution cone- .
teiaing only 0% Sodium cyanide was added and percolation sontinaed for i
28 hours completing 2 72 hour treatment with successivaly weaker solution. |
The residue was given three nersolation washes, dried and assoyed. Cyanide
consumstion was .8 1b per ton ore. Results are summarized belows diL

Terds mailing 44 Fr. & Uxtraction , Tailing 72 fr. {Extraction =
Gold Silver Cold Silver 0Gold 3ilver Gold Silver Gold Silver .
«17 I8 4030 - 1.1 02.3% 830 «020 1.2 8842 0k il

Based on the products assays of £.32 oz gold for the pan soncentrate
and .17 oz gold for the pan tailing (cyanide heads), we have a computed
assay of 205 oz gold for the ore, of which 18.55 is regovered in the i
concentrate and 67.1% is extracted in 44 hours and 71,9% in 7& hours by L
oyanide, mnking a ocombined saving of 85.6% of the gold in 44 hours and

90,45 in 72 hours. | 4
This recovery of gold is cuite satisfactory, especially as the
method doeés not recuire an elaborate or expensive plant_and the produce
tion costs will be moderate. : ; : 255
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' Average gold oontent of ore, dumps and tailing, per ton 0.2 oz. $7.00
n " n Jliat n

- Recovery of zold in concentrate and by cyanide, 85.6% $ 5.99
" " n

 Results: | .
 Heads . Tailing 46 ¥r. ¢ Extraction Tailing 72 Hr. % Ixtraction

DG T i s e e S

The recovery of silver, however, is a different story. In none of
the tests or combinations was an extraction as high as 25% indicated. i
Flotation concentration recovered 8% of the silvar content; gravity (pan)
concentration recovered 7,7%. The highest extraction of silver by eya= |
nide was 14%. The silver remaining in the 0l1d stamp mill tailing (2.2 oz) |
shows that the white metal did not yleld to amalgamatiom. I have not yet
discovered in what form the silver asccurs, but further study may reveel
some means of making a higher recovery. ki

At this time, it appears unsafe to count on a higher recovery than
20% for the silver and this must combine the 7.7% recovery in the gravie -
ty concentration with the 14% extraction in Samples XNos., 2 and 3 in Cya=
nide Test No. 1, a total of 21.7%. s , i

Below is a summary to bring the matter of mill recoveries into cone
‘crete forms ' Jisa :

» silver B n . Lok 0Ze +90

Add for lead recovered,: smelter payments P A R 13
Gross value e = j $3el

" " gilver " R 20,0% 418

Add for lead recovered in concentrate —— : 13
Gross recoverable value per ton 5 .

Tailing loss per tON 016 = = = = = = = « = = - - om o= 1,73

The percentage recovery figured on the gold and silver alone is 79.7%
of their combined assey value, practically 80%.
. O

Cyanide Test on 0ld Mill Talling.

£

A percolation test carried along on the tailing from the old stamp
mill shcws that this material reacts much like the ore ground to 36 and
50 mesh in Test No. 1. This tailing was discharged from a stamp mill
where it had passed over amalgamating plates and been concentrated on
vanners. Cyanide treatment was identical with the test next above.

Gold Silver Gold Silver Gold Silver Gold Silver Gol% Silver
«10.. 2.2 0z .045 1.1 oz 5% = 50% : 060 1.2 45% . 45.4%

The Percolation was slow on this material and the higher extraction
in the shorter period was apparent only, due to clean washing of the rese.
jane while in the final sample the regulation percolation wash failed to
remove all of the gold bearing solution. Vil

There is no reason why the mill tailing should not oyanide as read-: i
11y as the ore except that it is erushed finer than will percolate. The =
best way to treat this old tailing would De to mix it with the ocoarser .
ore in amount that would not retard percolation. 15% to 20% of the old
tailing should not slow down the percolation rate enough to interfere 8

with the cycle.

Oe
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While the mill tests made sre not considered completbe.enouzh %o
dage tho flow sheot for o permanent plant, they do indicate a ireat=. ot
moent for this ore that is simple, practical and economical, viz. table Gl R
concentration followed by cyanidation. Crushing need not be carried ih i
finer than 20 mesh (16 mesk, probably) for either treatment. eaate b

mhe small pereeniage of concentrate taken out and the high gravity f
of the minerals separated will give maximunm tabls capacity. ‘ e

To copnar or other mineral detrimental to cyaniding wes found in 4
the ore. Cynnide consumption will be low, less then 1.1b per ton of ore.
But little lime will be required, probably & 1lbs per ton of ore, for the
ore is almost neutral. R , i S L . 17

1

Trentment e¢ost will be low, depending much on the size and arrangée
mont of plent. As a snggestion of what the milling costs should run, I+
ghell say $2.00 to $2.50 per ton, including amortization of plant, This
figure presumes a plent such as would be installed by experienced gnd 0
eapable menagement, and efficient operation. = T : sk

HISTORY. . s ' e

; Phe Turninz Point property was entered for patent April 234, 1901 A
snd patent for three fractional claims was issued two yeesrs lztor to R
the Turning Point Cold Mining snd Xilling Company. - -

: I first saw the property in 1913, several years after the final i
‘shut downe The o0ld mill was standing, housed in & frame bnilging, a
store tnd several othor houses were grouped round, all in charge of a

watchmene.

* The mill consisted of a rock breaker =nd two five stamp batliaries
discharging onto amalgemniing plates and followed by vanner tablos.
The meager information I have gethersd from men who knew mors or 1less
about the operation is to the effect that the recovery of melals in i
amalgam end concenirate was low, probably eround 80%5. The only figures
I have on velues are "26.00 to 57,00 per ton from the veoin Just as mined®,
and that pockets of high grade were sometimes found in the vein rucning
over $100 per ton. Ancther report from a reliable soures is that seve
erel tons of very high grade silver ore taken from & pockel and marketed
at the Fl Paso Smelter, bkrought ‘returns that earried the mine pay roll

for seven months,. :
powar was from a steam plant Zfired on wood brouwght in by the I

dians. A steam pump in the sheft reised water to run the mill. Atb '
' $hat time, the mine was making 40,000 gallons of water per 24 hourd.

A1l buildings and machineéy are row gone, the only surface improves=
ment of value being the mill excavations, but as mentionsd above, the .0
shaft and underground workings ere in excellent condition. i

10,
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RANDOM OBSERVATIONS.

It appears that this nine missed teinz profitable by & very narrow
margin, under the old overation. Today it can be made to earn good :
profits. This change is due primarily to the rise in the price of gold
from $20,00 per ounce to £35.00, but the lower power cost of internsl
combustion engines compered with steam and the improvement in milling
practice both react to increase profits. ' L Al

This property has the advantsge of some $25,000.00 worth of devele
opment already done and ready to utilize in ore.production. The shaft, .
drifts, rdises etc., are in remsrkably good condition. Even the timbers
are sound and servicable. ; i

v It has every requisite for .cheap mining, veins of ideal slope and ;‘
width that break free from walls, walls that stend without timbering,
much of vein matter shattered, solid portions will drill easy and break

well, good air.

: The stage is set for cuick action., I know=af no property of thié
- type that could be brought into production so’ quickly.

» It is almost a certainty that the mine will yield ore that averages @

higher than the most complete sampling of the present faces would indie .
cate, for it has undoubtedly been stripped of "high grade", and no head-
ing was stopped as long as it was in ore that could be handled at a it
profit. In other words, the cream has been skimmed from all in sight,
but new work should carry its normal percentage of “erecam".

Thigs property should appeal to real mining people who are more in-
terested in the prospects for making a mine of magnitude than in the ore
in‘sight. I am confident that eny capable engineer making a careful
study will find ample reason for continuing development at deplh and on
the strike of the vein. A development campaign costing 585,000 or even
$50,000 might be carried oui before starting production and. then a milling
plant provided that will win the greatest profit from the inoreased ton=.
nage of ore, the whole reguiring an invesiment of aboub $100,000.004° .

On the other hand, one-tenth of the sum suggested above might .
finance & "raw-hide" equipment of the property that would stari on the
ore in sight and let the profits from this operation carry the furthgr s

7 development of the mine. :

A Whether handled on a large scale or small, this property promiséa‘v
rofits that are generous in comparison with investment required ana_yp

P
carries elements of safety rarely found in a mining unda:taking. i

: Tueson, Arizona, ‘ Respectfully submitted, : i
? August 20, 1934. : (Signed) Miles M..Qarpentgr.}E..M.
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UNITED STATES 3 ALy B
DEPARTMENT OF THE INTERIOR Gl
BUREAU OF LAND MANAGEMENT X
Land Office
3022 Federal Building
Phoenix 25, Arizona
July 26, 1962
Mrs. Rhoda Snyder Phillips Certified Mail
610 Stanford Drive Return Receiot Requested
Tucson, Arizona
and

Mp. H. J. Snyder
5426 E. Lee Street
Tucson, Arizona

Dear Mrs. Phillips and Mr. Snyder:

We are in receipt of your communication of July 18, 1962, which set
. forth certain claims, requests and proposals. We reoly to each in
Order. s 8 L

N e y o
il

ST b 4 SR T i AT 1 T
& %1..\3 N L L St D \gJ.\ TERY

1. Our records,indicate. Stella Wagnen Snyder Wilsan 15

véd ‘;ﬁgﬁnyder and, excep civil action of chuwe )

havenhot-beln dpprised, as suctr g "t the legal hei JH\K]

Snyder “4nder the law. In orderﬁﬂnﬂgyou to act for Mrs. Wils
in the matter at hand, it will be nhecessary that she officially
assign to you a power of attorney to do so.

2, This office has not in the past required and does not now require
that Mrs. Wilson escort a mineral examiner to the subject claims;
rather, it was suggested, as a courtesy to Mrs. Wilson and for
her benefit, that she accompany members of our minerals staff to
the claims in order that the exact location of the claims could
be determined since boundary markers are no longer extant. It
was anticipated that samples could be taken at that time by our
examiners for assay opurposes, which process is an integral part
of determination of validity. Assay reports submitted by claimants
are not considered by the government to be conclusive evidence of
validity or non-validity.

3.A. The Bureau of Land Management has not based its charges on the
date of location with respect to the subject contests., The
charges set forth in the complaints are:

1. The land involved is non-mineral in character.

2. No discovery of a valuable mineral has been made
on the described clain(s).



(eon't.)

3.A. The date of location does not enter into the proceedings. At the
time of location the lands were open to mineral entry; however,
location of a mining claim, by and of itself, does not confer any
title or right of possession, per se.

3.B. Ordinarily mining claim reports are not available for public
inspection, and it is highly unlikely that this office can obtain
official sanction to issue to you certified copies of the pertinent
mining claim reports. Be advised, however, that the charges
enumerated above are those recommended by the mineral examiner
in his reports and are based on his examination of the area of
the claims in question.

L. Mprs. Wilson has received copies of all comolaints issued in
connection with the contests to which she is a party as heir
of J. F. Wagnon and/or H. M. Snyder. Undoubtedly she has the
complaints in her possession and probably has copies of her
answers to same, and other pertinent correspondence.

5., If you wish to accompany a minerals examiner to the claims, please
contact Mr. Henry 0. Ash, Division of Lands & Minerals, Bureau of
Land Management, Room 3022 Federal Building, Phoenix 25, Arizona;
the telephone number is 261-3357.

6. Information regarding mining locations is enclosed.

You have indicated that you are the heirs of Clara Snyder Myers,
deceased, and we are enclosing a copy for each of you of an amended
complaint in connection with contest 6-4266 in which Clara Myers, dec.,
is named as a contestee. Mrs. Wilson has acceoted service of the
complaint in this contest as heir of H. M. Snyder, dec., and J. 1
Wagnon, dec.

Also enclosed for your information is & list of all contests to which
Mrs. Wilson is a party, all of which, with two exceotions, have been
transmitted to the Office of the Hearing Examiner, 924 Boston Building,
Salt Lake City 11, Utah, for further action. Excepted are two contests,
6-321 which will be sent to the Hearing FExaminer August 8, 1962, and
6-1,266 which was mentioned above.

Proceeding on the assumption that you intend to obtain legal authority
to represent Mrs. Wilson, we are forwarding your letter to the Hearing
Examiner with a request that you be notified of any action taken in
connection with the contests.

Very truly yours,

andollar
Manager

Enc. (3)
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e | THE TOPOGRAPHIC MAPS OF THE UNITED STATES

The United States Geological Survey is making a series of
standard topographic maps to cover the United States. This
work has been in progress since 1882, and the published maps
cover more than 47 percent of the country, exclusive of outlying
possessions,

The maps are published on sheets that measure about 16} by
20 inches. Under the general plan adopted the country is
divided into quadrangles bounded by parallels of latitude and
meridians of longitude. - These quadrangles are mapped on

- different scales, the scale selected for each map being that which

‘ is best adapted to general use in the development of the country,
and consequently, though the standard maps are of nearly uni-
~ form size, the areas that they represent ave of different sizes.

On the lower margin of each map are printed graphic scales

showing distances in feet, meters, miles, and kilometers. In

: addition, the scale of the map is shown by a fraction expressing
a fixed ratio between linear measurements on the map and cor-
responding distances on the ground. For example, the scale
@ Mmeans that 1 unit on the map (such as 1 inch, 1 foot, or 1
meter) represents 62,500 of the same units on the earth’s surface.

Although some areas are surveyed and some maps are com-.
piled and' published on special scales for special purposes, the
standard topographic surveys and the resulting maps have for
many years been of three types, differentiated as follows:
| 1. Surveys of areas in which there are problems of great
; public importance—relating, for example, to mineral develop-
ment, irrigation, or reclamation of swamp areas—are made with
sufficient detail to be used in the publication of maps on a
scale of 5 (1 inch = one-half mile) or 535 (1 inch = 2,000 feet),
with a contour interval of 1 to 100 feet, aceording to the relief
of the particular area mapped.

2. Surveys of areas in which there are problems of average
public importance, such as most of the basin of the Mississippi
and its tributaries, are made with sufficient detail to be used in
the publication of maps on a scale of ks (1 inch=:nearly 1
mile), with a contour interval of 10 to 100 feet.

3. Surveys of areas in which the problems are of minor
public importance, such as much of the mountain or desert
region of Arizona or New Mexico, and the high mountain area
of the northwest, are made with sufficient detail to be used in
the publication of maps on a scale of 5 (1 inch=nearly 2
miles) or g (1 inch =nearly 4 miles), with a contour interval
of 20 to 250 feet.

The aerial camera is now being used in mapping. From the
[ information recorded on the photographs, planimetric maps,
F‘ which show only drainage and culture, have been made for some
| areas in the United States. By the use of stereoscopic plotting
| apparatus, aerial photographs are utilized also in the making of
L the regular topographic maps, which show relief as well as
; . drainage and culture.
,
&

A topographic survey of Alaska has been in progress since
1898, and nearly 44 percent of its area has now been mapped.
About 15 percent of the Territory has been covered by maps
on a scale of 5w (1 inch=nearly 8 miles). For most of the
remainder of the area surveyed the maps published are on a
scale of g (1 inch=nearly 4 miles). For some areas of par-
ticular economic importance, covering about 4,300 square miles,
the maps published are on a seale of % (1 inch=nearly 1 mile)
or larger.  In addition to the avea covered by topographic maps,
about 11,300 square miles of southeastern Alaska has been
covered by planimetric maps on scales of i and g,

The Hawaiian Tslands have been surveyed, and the resulting
, maps are published on a scale of 5.

_show the shape of the hills, 1

-A survey of Puerto Rico is now in progress. The scale of
the published maps is . ‘ ]

The features shown on topographic maps may be arranged in
three groups—(1) water, including seas, lakes, rivers, canals,
swamps, and other bodies of -water; (2) relief, including
mountains, hills, valleys, and other features of the land surface;
(3) culture (works of man), such as towns, cities, roads, rail-
roads, and boundaries. The gymbols used to represent these
features are shown and explained below. Variations appear on
some earlier maps, and additional features are represented on
some special maps. ;

All the water features are represented in blue, the smaller
streams and canals by single blue lines and the larger streams
by double lines. The larger streams, lakes, and the sea are
accentuated by blue water lining or blue tint. Intermittent
streams—those whose beds are dry for a large part of the year—
are shown by lines of blue dots and dashes.

Relief is shown by contour lines in brown, which on a few
maps are supplemented by shading showing the effect of light
thrown from the northwest across the area represented, for the
purpose of giving the appearance of relief and thus aiding in
the interpretation of the contonr lines. A contour line repre-
sents an imaginary line on_ the ground (a contour) every part
of which is at the same altitude above sea level. Such a line
could be drawn at any altitude, but in practice only the con-
tours at certain regular intervals of altitude are shown. The
datum or zero of altitude of theGeological Survey maps is mean
sea level. The 20-foot contour would be the shore line if the
sea should rise 20 feet above mean sea level. Contour lines

ing spurs separated by ravines. - The spurs are truncated at
their lower ends by a sea cliff. The hill at the left terminates
abruptly at the valley in a steep scarp, from which it slopes
gradually away and forms an inclined tableland that is trav-
ersed by a few shallow gullies. On the map each of these
features is represented, directly beneath its position in the
sketch, by contour lines.

The contour interval, or the vertical distance in feet between
one contour and the next, is stated at the bottom of each map.
This interval differs according to the topography of the area
mapped: in a flat country it may be as small as 1 foot; in a
mountainous region it may be as great as 250 feet. In order
that the contours may be read more easily certain contour lines,
every fourth or fifth, are made heavier than the others and are
accompanied by figures showing altitude. The heights of many
points—such as road intersections, summits, surfaces of lakes,
and benchmarks—are also given on the map in figures, which
show altitudes to the nearest foot only. More precise figures
for the altitudes of benchmarks are given in the Geological Sur-
vey’s bulletins on spirit leveling. The geodetic coordinates of
triangulation and transit-traverse stations are also published in
bulletins.

Lettering and the works of man are shown in black. Bound-
aries, such as those of a State, county, city, land grant, town-
ship, or reservation, are shown by continuous or broken lines of
different kinds and weights. Public roads suitable for motor
travel the greater part of the year are shown by solid double
lines; poor public roads and private roads by dashed double
lines; trails by dashed single lines. Additional public road
| he.; f the i tains, and valle}){s, as well as classification if available is shown by red overprint.
their altitude. Successive confour lines that are far apart on ~ Fach quadrangle is designated by the name of a city, town,
the map indicate a gentle slope, lines that are close together  or prominent natural feature within it, and on the margins of
indicate a steep slope, and lines that run together indicate &  the map are printed the ~names of adjoining quadrangles of
cliff. ‘ ; which maps have been published. More than 4,100 quad-

The manner in which confour lines express altitude, form,  rangles in the United States have been surveyed, and maps of
and grade is shown in the figure below. : them similar to the one on the other side of this sheet have
' been published.

Geologic maps of some of the areas shown on the topographic
maps have been published in the form of folios. Each folio
includes maps showing the topography, geology, underground
structure, and mineral deposits of the area mapped, and several
pages of descriptive text. The text explains the maps and
describes the topographic and geologic features of the country
and its mineral products., Two hundred twenty-five folios have
been published. -

Index maps of each State and of Alaska and Hawaii showing
the areas covered by topographic maps and geologic folios pub-
lished by the United States Gieological Survey may be obtained
free. Copies of the standard topographic maps may be obtained
for 10 cents each; some special maps are sold at different prices.
A discount of 40 percent is allowed on aii order amounting to
$5 or more at the retail price. The discount is allowed on an
order for maps alone, either of one kind or in any assortment,
or for maps together with geologic folios. The geologic folios
are sold for 25 cents or more each, the price depending on the
size of the folio. A circular describing the folios will be sent

on request.
f Applications for maps or folios should be accompanied by

The sketch represents a river valley that lies between two  cash, draft, or money order (not postage stamps) and should be
hills. In the foreground is the sea, with a bay that is partly  addressed to
enclosed by a hooked sand bar. On each side of the valley is :
a terrace into which small streams have cut narrow gullies.
The hill on the right has a rpunded summit and gently slop-
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