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Laramide-Tertiary intrusive rocks of Colorado

By Edward J. Young

INTRODUCTION

The information gathered for this report includes the location of
Laramide-Tertiary intrusive rocks in the State of Colorado, geologic age
localities, mining districts, localities of chemically analyzed rock
samples, and localities of igneous rock samples collected for this project.
This information is shown on the State map of Colorado (scale 1:500,000)
accompanying this report.

In order to handle data methodically, the State was divided into 1°

quadrangles, as shown on the map below. Only those 17 quadrangles that

loge 106° 104° 102°

contain Laramidé-Tertiary intrusive rocks are patterned. The following
items of information are tabulated in this report only for those quadrangles:
A. Enumerated list of geologic age localities.
B. List of mining districts having a production greater than $10,000.
These are subdivided according to their total value of production:
“Class 1, more than 500 million dollars.
Class 2, 100-500 million dollars.
Class 3, 10-100 million dollars.
Class 4, 1-10 million dollars.
Class 5, 0.1 to 1 million dollars.
Class 6, less than 0.1 million dollars.
Mining districts having a production of less than $10,000 have been
omitted.
Underlining of a metal indicates that it greatly predominates.
Other metals are listed in descending order of production.

Tables of chemically analyzed rock samples, including locality and

analytic data.



EXPLANATION FOR STATE MAP

L B INTRUSIVE ROCK BODY

9-10.3 ~ GEOLOGIC AGE LOCALITY--9 refers to citation 9 in the tabulation;
10.3 is the age in m.y.
15 CHEMICALLY ANALYZED ROCK LOCALITY
26=71 LOCALITY OF IGNEOUS ROCK SAMPLE COLLECTED IN CURRENT PROJECT

Beaver Creek MINING DISTRICT--Number after mining distriect refers to total
-6 value of production:
1. More than 500 million dollars.
2. 100 to 500 million dollars
3. 10 to 100 million dollars
4, 1 to 10 million dollars
5. 0.1 to 1 million dollars
6. 0.01 to 0.1 million dollars

GEOLOGIC AGE CLASSIFICATION
Late Tertiary (8-12 m.y.)
Middle Tertiary (25-40 m.y.)
Laramide (broadened) (50-80 m.y.)

O@®

ROCK TYPES 1/

Felsic-mafic ratic™

Ell Alkali granite to extreme alkali

granite 25 to >50
® Granite (felsic)- 15 to 25
Granodiorite to quartz monzonite

(felsic intermediate) 7 to 15 T
d Monzonite to quartz diorite

(mafic intermediate) - . 3 to 7
g Gabbro to diorite (mafic); ultramafic

rocks (<l.4) included here also=---- 1.4 to 3
k4| Rocks undersaturated in silica

(syenite, phonolite, and olivine-

rich racks)=-- Not applicable

'L/Felsic-mafic ratio = Sioz + KZO + NaZO
FeO + Fe203 + Mg0Q +Cal
NOTES:

Following samples are not shown on map: 93A, 168, 169, 170, 182, 219,
241, 324, 465.
Age dates for the following samples are not shown on map: 41, 42.

In the Spanish Peaks region more detailed sample locations are as follows:
418 is 500 feet E of 406

441 is 1/2 mile NW of 415
450 is 1/3 mile SW of 422
454 is just SW of 444

471 is just W of 466



BRIEF PRELIMINARY DISCUSSION OF RESULTS
The geologic time-scale of Holmes (1959) has been used for the

Tertiary. He divided the Tertiary as follows:

Pleistocene
------------ 1.0 m.y.
Pliocene
------------ 11
Miocene
———————————— 25
Oligocene
------------ 40
Eocene
———————————— 60
Paleocene
———————————— 70
Cretaceous

In a broad general classification three ages stand out for the
Colorado Laramide-Tertiary intrusive rocks. They are a broadened
"Laramide" age--50-80 m.y., an Oligocene age~-25-40 m.y., and a Miocene-
Pliocene border age of 8-12 m.y. Only a few ages deviate from the limits
in this classification. Five are older than 80 m.y., but 2 of these,

Nos. 107 and 109, are probably spuriously old. Five or six are in the
40 to 50 m.y. bracket, one is just less than 25 m.y. (No. 114), and one
is a young dike of 5.3 m.y. (No. 124).

The Colorado Mineral Belt proper, as outlined by Tweto (1968) contains
predominantly "Laramide" ages (50-80 m.y.) with several notable exceptions
such as the Oligocene ages at Silverton, The Elk Mountains, Climax, Urad,
and Montezuma. Treasure Mountain, near Marble, is unique in showing the
youngest age in the Mineral Belt (Late Miocene).

Major ore deposits such as Leadville, Central City, Ralstqn Creek,
and Aspen are associated with Laramide intrusives, and major ore deposits
such as Clima#, Cripple Creek, and Silverton are associated with Oligocene

intrusives, but no important deposits have been found related to rocks of

the '8-12 m.y. age group.



If one tries to correlate metals with time episodes, only Mo stands
out as being peculiar to Oligocene time. The rest of the important metals,
Au, Ag, Pb, Zn, and minor Cu show no such preference.

Batholiths and stocks generally are composed of intermediate rocks,
quartz diorite, granodiorite, or quartz monzonite. Of 486 analyzed rocks,
9 are ultramafic, most of which occur as dikes. At the other extreme 10
are classed as extreme alkali rhyolite or extreme alkali granite.
Representatives of this type rock are found at Hahns Peak (quad. 5),
Specimen Mountain (quad. 4), and Treasure Mountain (quad. 9). Alkali
rhyolites or alkali granites comprise 25 analyses.

The largest diversity of rock types is shown by the dikes, best
studied and exemplified in the Spanish Peaks region. Dike compositions
Tun the gamut from granite to basalt, and many are undersaturated in
silica.

In compiling this report all available data have been incorporated
without an attempt to evaluate their relative validity. For example,
radiometric data on ages of individual intrusive rock bodies are
included even where only one age date is available and the reliability
of that age date may be in question. Such age dates should be evaluated
cautiously. Some age dates of specific intrusive rock bodies, made on

several different samples or by a variety of age dating methods, are

discordant.



Laramide-Tertiary igneous rocks collected during project

T.

R.

S. - thin section completed.

R. - rapid rock analysis completed.

Sample Quadrangle Remarks
No. No.

29-71 4 Float of hornblende porphyry found in NW 1/4 sec. 20,
T. 9 N., R. 73 W.; no outcrop. T.S.

28-71 4 Float of altered cream-colored porphyry with flattened
discoid quartz phenocrysts up to 1/2" across near
Center sec. 19, T. 9 N., R. 73 W.; no outcrop. T.S.
No outcrops of the three bodies outlined on sheet &
were seen.

20-71 9 Satellitic pluton near Sopris pluton; light gray, fine
to medium~grained (quartz monzonite?). T.S. R.R.

21-71 9 NE end of same pluton as 20; slightly pink, fine to
medium-grained (quartz monzonite?). T.S. R.R.

22-71 9 Near mine about 600 feet NE of NE corner of sec. 34,
T. 9 S., R. 88 W.; light gray, fine to medium~grained
(quartz monzonite?). T.S. R.R.

23-71 10 Gray, medium-grained granodiorite in SW 1/4 sec. 24,
T. 6 S., R. 83 W. T.S. R.R.

24-71 10 Similar to 23; SE corner sec. 14, T. 6 S., R. 83 W.
T.S. R.R.

25-71 10 Similar to 23; near head of Devils Canyon. T.S. R.R.

26-71 11 Gray, medium to coarse-grained granodiorite 1.2 miles
SW of Porcupine Peak; Montezuma stock. T.S. R.R.

27-71 11 Grayish pink, medium to coarse-grained (quartz monzonite?)
0.9 miles SSW of Cooper Mtn., Montezuma stock. T.S. R;R.

15-71 18 Gray, medium-grained (quartz diorite?) from quarry in
SE 1/4 sec. 6, T. 50 N., R. 10 E.; Cameron Mtn. stock.
T.8. R.R.

16-71 18 Rock similar to 15; from small quarry on Ute Trail road;
Cameron Mtn. stock. T.S. R.R.

17-71 19

Light gray, very fine-grained rhyolite from talus at base

of steep slopes of Tomichi Dome at 9925 feet. T.S. R.R.



Laramide~Tertiary igneous rocks collected during project (cont'd)

Sample Quadrangle Remarks
No. No.
18-71 19 Gray, fine-grained porphyry S. of Doyleville. T.S. R.R.
19-71 20 Gray porphyry (quartz monzonite?) dike in NW 1/4
T. 14 S., R. 87 W.; E of East Beckwith Mtn., on road.
T.S. R.R.
13-71 24 Porous altered porphyry, gray-white-brown near W edge of
sec. 30, T. 39 N., R. 5 E. at about 9600 feet. T.S. R.R.
14-71 24 Pinkish, fine-grained (monzonite?) with hornblende
phenocrysts in NE 1/4 sec. 25, T. 39 N., R. 4 E. near
9600 feet. T.S. R.R.
5-71 25 Float boulders at base of mountain (stock in SW 1/4
T. 33 N., R. 11 E.); light gray, medium—grained
(granodiorite?) T.S.
6-7i 25 Fresh rock from stock of 5-71. T.S. R.R.
7-71 25 Gray, medium-grained (monzonite?) from stock near W
side of T. 33 N., R. 11 E. T.S. R.R.
8-71 25 Medium-grained (granite?); 1200 feet E of 7-71. T.S. R.R.
9-71 25 Light gray (granodiorite?) from stock in N 1/2
N T. 33 N., R, 11 E. T.S. R.R.
10-71 25 Collected downhill from 9-71; fresher rock. T.S. R.R.
11-71 25 Dark, heavy, fine-grained basalt surrounding stock in
SW 1/4 T. 34 N., R. 11 E.; extrusive. T.S.
12-71 25 Light gray, medium-grained granodiorite about 100 feet
verticglly above 11-71 and 400 feet SW. T.S. R.R.
4-71 25 Mount Mestas stock; light gray, very fine-grained
(rhyolite?) T.S. R.P.
3-71 26 Light gray, fine-grained (granodiorite?) from Black
Hills stock. T.S. R.R.
1-71 28 Light gray hornblende porphyry; Two Buttes (stock?).
T.S. R.R.
2-71 28

Dark gray, heavy, fine-grained, mafic rock about 1000

feet SE of 1-71 (mafic differentiate of 1-71%).

R.R.

T.S .



TABLE OF CHEMICALLY ANALYZED INTRUSIVE ROCKS
Felsic-mafic index has been used by Segerstrom and Young (in press)
as a workable and facile indicator of rock composition (and, therefore,
rock type). In the case of the under-saturated rocks the index mergly
yields an equivalent name. For example, a phonolite yielding a felsic~
mafic index of 4.0 may be termed a latite equivalent as regards chemical
composition. The actual breakdown of names and felsic-mafic indices or

ratios is as follows:

Rock type Felsic-mafic ratio
Extreme alkali granite >50
Alkali granite (alkali rhyolite) 25-50
Granite (rhyolite) 15-25
Quartz monzonite (quartz latite) 10-15
Granodiorite (dacite) o 7-10
Quartz diorite (quartz andesite) : 5- 7
Monzonite (latite) 3-5
Diorite (andesite) 2.1- 3
Gabbro (basalt) 1.4- 2.1
Ultramafics <l.4

Specific gravity is bulk specific gravity, unless indicated

otherwise as powder density.
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l-degree quadrangle No. 4

No. Location

1 Middle of diorite-
monzonite stock in
T. 1 N., R. 72 W.,
near Sunset

2 Near Jamestown,
granodiorite stock

3 Lead Mountain,\
granodiorite stock

4 Audubon—-Albion

contact zone

Type

K-Ar

K-Ar

K-Ar

K=-Ar

Geologic age

Mineral

Hornblende

Hornblende

Biotite

Biotite

Age
m.y.

44

78

28

66.3

Reference, remarks

Carl Hedge, oral commun.,

Nov. 7, 1970

Gast and others (1966)

Corbett (1968)

Hart (1964) (average of

5 ages ranging from 63

to 70)

For Nos. 62, 63, 67, and 68 see data for quadrangle 11.

Mining district

GOLD HILL--includes camps
of Sunshine, Salina, as
well as the greater part
of what was formerly
known as the Sugarloaf

District.

WARD--includes mines

around Sunset and Copper

Rock;

JAMESTOWN

Mining Districts

Class

Metals

3 Au, Ag

Pb, Zn, Cu, W

(Ni, Co)

4 Au, Ag

Pb

(Cu, Zn, W)

4 Au, Ag

Pb, Fluorspar
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Type of ore deposit

Vein fissures in
Laramide breccia

reefs

Laramide vein

fissures

Laramide vein
fissures. Fluorspar

in breccia zones and

veins
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No.

10

l-degree quadrangle No. 5

Geologic age

Age Reference
Location Type  Mineral M.V remarks
Center of sec. 23, T. 23 N., K~Ar Sanidine 3343 Izett (19638),
R. 79 W., rhyolitic welded extyusive raock
tuff
30 miles north of Steamboat K-Ar Biotite 9.5+0.3 McDowell (1966)
Springs, Hahns Peak rhyolite
porphyry float
Quartz andesite dike K-Ar Biotite 10.74+0.4 Segerstrom and
intruding Hahns Peak Young (in press)
porphyry
Same rock as 7 K-Ar  Sanidine 11.540.4 do.
Dacite porphyry dike K-Ar Sanidine 10.340.3 do.
in sec. 35,T. 11 N.,
R. 85 W.
Hahns Peak rhyolite K-Ar  Sanidine 10.040.3 do.
porphyry
Mining Districts
Mining District Cleass Metals Type of Ore Deposit
Northgate 4 Fluorite Veins of late Tertiary(?)
age in sedimentary and
plutonic rocks.
Hahns Peak. 6 Au, Ag, Placer and disseminations
Pb, Zn and minor veins in Late

=33~

Tertiary porphyry.
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No.

11

12

13

l-degree quadrangle No. 6

Geologic age

Location Type
About 1.5 mi N of Bible Back Mtn., K-Ar
sec., 23, T. 12 N., R. 89 W., at
7500'. Vesicular basalt flow.
Brush Mtn., Elkhead Mtns., sec. K-Ar
34, T. 11 N., R. 88 W. Lamprophyre
dike iatruding a diatreme.
City Mtn., Elkhead Mtns., sec. 26, K-Ar

T. 11 N., R. 8 W. Latite porphyry

intrusive rock.

Mining Districts

Mining District Class Metals

Age ference,
Mineral  m.y. remars

Biotite 9.540.5 Buffler (1967),

extrusive rocks.

Biotite 11.1+0.5 Buffler (1967)

Biotite 7.6+0.4 Buffler (1967)

Type of Ore Deposit

Fourmile Creek 6 Au

(and Timberlake
Creek)

Lay 6 Au

-58~

Placer

Placer
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No.

14

15

16

17

l-degree quadrangle No. 9

Geologic age

Location Type Mineral
Snowmass Creek sill. K-Axr Biotite
Snowmass pluton, northeast K=-Ar Biotite
end of Snowmass Lake.

Treasure Mtn. stock. K-Ar Biotite
Treasure Mtn. stock. K-Ar Biotite
Mining Districts
Mining District Class Metals
Rock Creek 5 Pb, Ag,
(Marble) Zn, Cu,
(Crystal River) Au
Rifle Creek 6 Zn, V, Pb
Elk Creek 6 Au, Ag, Cu

-61~

Age Reference,
n.y. renar«s

31.241.1 Obradovich and
(1969), Sample
34.1+1.4 Obradovien and
(1969), Sample
12.5+0.6 Obradovich and
(1969), Sample
12.3+0.6 Obradovich and

(1969)

Type of Ore Devosit

Veins, replacement and
blanket deposi;s in
Paleozoic to Mesozoic
sedimentary rocks.

Vein fissures in Leadville
Ls. V as impregnations in
Jurassic sandstones.

Vein fissures in

Precambrian

others

others

126

others



l-degree quadrangle YNo. 9
Rock types of two large stocks characterized
by felsic-mafic index

Trecasure Mountain granite stock

Sample Felsic/Mafic index
94 48.7
102 63.8
123 159.0
124 22.4
125 12.0
126 18.5
127 45.5
128 18.9
Average 48.6 alkali granite

(almost extreme)

Snowmass stock

95 3.40
96 6.72
97 8.85
o8 3.82
100 4.26
101 5.80
103 8.11
116 5.25
117 5.74
118 | 8.06
Average 6.00 quartz diorite
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No.

138

19

21

22

23

24

25

26

27

28

29

30

31

l-degree quadrangle No. 10

Geologic age

Type  Mineral
Little Annie sill? K-Ar  Muscovite
Approximately 4.5 mi S
of Aspen.
Unnamed pluton, approxi- K-Ar Biotite
mately 5.5 mi S of Aspen.
do. K-Ar Separate
biotite
concentrate
from same
rock as 19
Twin Lakes stock, approxi- K-Ar Biotite
mately 5 mi W of Twin Lakes.
Whiterock pluton, approxi- K-Ar Biotite
mately 4.5 mi SW of Ashcroft.
Lincoln Creek stock, 9 mi K-Ar Biotite
ENE of Ashcroft.
Granodiorite, approximately K-Ar Biotite
14 mi NW of Leadville.
do. K-Ar Biotite
replicate
Ar determ.
Lincoln Porphyry, approxi- K-Ar Biotite
mately 2.5 mi SW of Climax.
Pando Porphyry, approximate- do. do.
3.% mi NNE of Leadville.
Johnson Gulch Porphyry, do. do.
approximately 1 mi N of
Leadville.
Twin Lakes stock, approxi- Rb-Sr do.
mately 6.5 mi WSW of Twin
Lakes.
Twin Lakes stock. do. do.
Climax, ore body. do. Sericite

-73-

Age
n.Y.
72.242.2

70.0+2.3

67.4%2.2

41.741.2

33.9+1.0

33.9+1.0

70

69

64

70

41

56+10

51

7348

Feference,

Yerarss
Uhradovicen and

cthers (1969),

Obradovich and

others (1969)

Obradovich and
others (1969),
Sample 140

Obradovich and
others (1969),
Sample 146

Pearson and others
(1962)

Pearson and others

(1962)

do.

do.

do.

Moorbath and others

(1967)

Moorbath (1962)

Moorbath ahd others

(1967)



33

(V5
I~

36
37
38

39

40

41

42

43

44

andvillc, hydrothermal
alteration product in
porphyry.
Humbug stock, 4 mi WSW of
Breckenridge.

do.

do.

do.
Climax stock.

do.
Chalk Mtn. stock, 1 mi

W of Climax.

Rhyolite porphyry plug,
a few miles N of Climax.
Lincoln Porphyry,
Leadville.

Pando (White)Porphyry,
no location.

Upper buckskin Gulch
stock, approximately 4
mi WNW of Alma.

do.

Rb-Sr

K-Ax

do.

do.

do.

do.

do.

do.

K-Ar

do.

do.

do.

do.

-74—

Muscovite

ZMl

Biotite

Sericite
(probably

deuteric)
Biotite

Biotite

100+11

~~
0Q
®

~

(from

NN SN N
ot W
(0] wn
R N N T W g e

n)
~

A~ 30

~/ 30
27+1.9

35.2+1.4

64.7+1.9

60

64

64

Meoorbath and others

(1967)

do.
do.
do.
do.
do.

do.

Case and Tweto,
1972, unpub. data.

Gast and others
(1966)

Linn (1963)

Hedge, 1970,

pers. comm.

do.



1-degrce quadrangle No.

Mirning Dictricts

Mining District _91322_ Yetals
Leadville 1 Az, In,
Pb, Au,
Cu
Climax 1 o, W
Gilman 2 Zn, Ag,
Cu, Pb,
Au
Aspen : 2 Ag, Pb,
Zn
Breckenridge 3 Au, Ag,
Pb, Zn
Kokomo '3 Zn, Pb,
‘Ag, Au
Sugar Loaf-St. Kevin 3 Ag, Au,
Zn, Pb
Alma-Horseshoe 3 Au, Ag,
(includes Buckskin, Pb, Zn,

Consolidated Montgomery,
Sacramento, and

Mosquito Districts)

—-75~-

Type of Ore Drnoslt

1

lanket or manto replacement

td

numerous snall veinlets in
shattered and altered rock.
Massive sulfide replacements
in carbonate rocks.
Replacement and vein deposits
in carbonate rocks.
Stockworks, veins, minor
blanket and contact metamorphic
deposits.

Sulfide replacement deposits
in carbonate rocks and veins
in siliceous rock.

Veins in altered Precambrian
~N

rock.

Placer; veins in siliceous
rock and replacement deposits

in carbonate rock.



1-degree quadrangle No. 10

Mining Districts

. ., £ o Deammas
Mining District Class Metals Tvpe of Ore Deposit
Upper Blue River 4 Au, Ag, Veins in Precazbrian rock

Pb, In &nC replacement bocies and

veins in carbonate rock.

Granite 5 Au, Ag, Placer; veins in Precazbrian

(and Lost Canyon) Pb, Cu granite cut by Tertiary dikes.

Green Mountain 5 Pb, Zn, Veins at contaét of intfusive

(Wilkinson) Ag, Au igneous rock and sedimentary
rock.

Brush Creek 5 Ag, Cu Veins in sandstone. 3

Fulford ) 6 - Au, Cu Veins.

Twin Lakes 6 Au, Ag. Placer; veins in Tertiary :

igneous rock.

Ashcroft 6 Au, Pb, Veins in Tertiary igneous rock and
Ag, In carbonate rock.
Independence 6 Au, Ag Veins.
Lincoln Gulch 6 ‘Ag, Pb, Au Veins.
Beaver Creek 6 Au Placer; veins and replacement
bodies in carbonate rocks.
Weston Pass 6 Pb, Ag, Replacement deposits in
Zn carbonate rock.
Box Creek 6 Au Placer.
Homestake, 6 Pb, Ag, Veins in Precambrian rock.
Lake Co. Au, Ni

-76~



1-degree quadrangle Yo. 10

Rock types of two large stocks characterized
by felsic-mafic index

Sample Felsic/Mafic incex
R B ————

Whiterock stock

129 9.385
130 8.87
131 8.80
132 8.95
133 5.92
134 3.18
137 3.72
139 , 5.93
140 6.33
141 8.82
142 8.80
143 9.84
145 8.96
284 15.7

285 21.1

Average 9.62 granodiorite

Ranges from

3.18 to 21.1
monzonite - granite
Twin Lakes stock

161 19.8

162 8.90

163 13.2

164 17.2

165 9.64

Average 13.8 quartz monzonite

Ranges from
8.90 to 19.8

granodiorite granite

-77-



l-degree quadrangle No. 10
Two common rock types in the Leadville area characterized
by felsic-mafic index
Sample Felsic/Mafic index

Pando Porphyry (White)

154 25.6
155 20.9
156 34.4
157 152.
Average 58.2 extreme alkali granite

Ranges from

20.9 to 152.

granite extreme alkali
granite
Linéoln Porphyry (Gray)
158 9.02
159 9.29
160 7.26
Average 8.52 granodiorite

Ranges from

7.26 to 9.29
granodiorite granodiorite

-78~



.

s gndunn
sy

eyep
Olol

q o e e e

urp cgqudun
“Orol Cruelag

, a9z

QITuosuo

SU°€

cvivep cgqndun
‘oLer ‘Iumhag

*eaep - qndun
‘0L6T fauvkag

cegep cqudun
‘0L6L ‘uedag

‘vaep .ﬁ:a::,

‘oL6r ‘auvdag

‘evjep -qndun
‘oLeT ¢ uehag

DOUNID N

Krravad or)roadg

J1110Tp zjaenb

93TaO0IpOoULAY

9311aoTpourald

c6° S

56°8

08°8

91TxoTpouead

93TI0Tpouris

XOpUT O[JRW-D{8(0]
03 SUTPILODdR ouwnu Yy

£8°8

G8°6

XOpPUT OTJRW~DTS [

o3TI0TpoueRId

v3TIoTpoural

a31roTpouead

o3yparoTpouead

o3TaoTpourad

aweu
M908, x0Ine TrurdriQ

Wt T -
fww OT-T-W fwd [<-)
for1atTadydaod-g :ouanixo]

1602 ~- ON

LZ°%C - ON

9€°27 - ON

%92 - ON-

QUTAT[0-TO
‘ourroydou-oy $zj.avnb
-0 foATIjewWIOU-N fTmpout
—j{ :UOTIBUIOFUT Tupow
10 2ATIBRWIOU TRTILL,

/8

/6T

/6T

/6T

I1sLTeuy

°Tur

oxTP
uadsy Jo §
*xouxddy

T 6

}0038 }O0IDITUM

ND03S MO0AIITUM

30039 O0I93TYM

ayeq aaddop
2001318 Moo0asITUM

oye aaddoy
2018 N20a8ITYM

oye1 aaddo)
30038 MO0I9ITyM

(*o319 ‘ojyIp) wioj
001 puBR UOIIBI0T

0L6T

SeL

Iva

10S

£9Y

9y

9%

aoqunu SuTAJTIVOPT
§,1oyane Trurdrag

vel

€LT

43"

TeT

o€l

6CT

(1oqunu

sty3 yira dew uo porj
-TAUSBPT uOTILO0T) 3rodax
sTyl 103 xoqunu opduvg

S04 DATSNIJUT pozATeue ATTedTWOYD JO OTqe]

0T "ON o[3ueapenb 20130p-|

~79-



. .

Qlol

oy cgqndun
Curaay

cejup cgndun
‘0lol e kayg

*ejep cqndun
‘oLeT ‘auvdag

‘vyep Cgoudun
COLGL ¢ Iuvkag

*eaep cgqndun
‘OL6T ¢ Iuehayg

*eaep - qndun
COL6T Cuuhag

*ejep 'qndun
‘0L6T ‘uekag

19°¢

14°2

0L°¢ e

69°¢

DOUNLD |-y

£31aead orjroady

Q1T10TP zZaenb

93TIoTp Z3jaenb

27 FuozuoN

DiyTuoZuUOW

JjTuozZuou

XOPUT DJTJRW--DIG[0]
07 SUIpPIOIDL TwWRU ooy

€€°9

€69

86°Y Lce

£€6°¢

XOpUuT O[JBW-OTS]04

oweu
qO0I S aoyIne Jrurdtag

W Ts—o
‘uw OT-T-W fWwo T<=D
forTrrakydiod—g oanaxoy,

QUTALITO-10
fourtoydou-oy fziaend
-D fPATIRWIAOU-N ¢ [upuu
~[{ :uoTIRWAOFUT [rpou
I0 DATITWAOU TRT 1an

/8

)
ty

MOO0IDITUYN

/8

/8

/8

asf{euy

NO0IDITUN

200739 >O0XIIITUM

300315 O0123ITYM

TP
233Ing pa3Isail) Jo
‘N T 1 *xoxddy

3N201S }O0IDITYM

TITS
933Ing po31sai) Jo
‘N Tu QT *xoxddy

(*239 foyTp) wlojg
3}201 pue UOTIBIOT]

€9y

9

¢—aM

1-va

Y -aM

Ld

Ioqunu JUTLJTIUOPT
s, 1oyine peurdrag

AN

071

6€T

8ET LET

9¢T

(Aoqunu

STUYl Yyatm dew uo pory
~TIUOPT UOTIBDOT) 3Irodoa
STY3 103 Aoqunu oTdung

S§}120x oaTsnijuy poazLTeur ATTRITWOYD JO 2[qRL

0T

*oN o18uriapenb evaldop-g



T

seqep condun |

AR

Glo

8O ¢

1

Rl

suvaly

IRRCARRRIH:

T 1aend

eup cqudun
“0loL Cyuedag

LL°e

A1y uLzuon

atet

04t

cvgep cqudun
“O0L6l ¢ urkag

*evaep ‘qndun
“oLGT ¢ uedayg

cejep cyndun
‘0L6T ¢ 3uulag

9L°¢

£€9°¢

£9°¢

‘paep cqndun
“OLGL ¢ Iuvkag

*eqep cqndun
‘0L6T ¢ uekag

BNLERGRRN

99°¢

L31avad o110

93T10TpP z3ivunb

d3Taorpourad

a3TuozZuow ziaenb

93TI0Tpourad

XOPUT OTJBW-I1s[0j
03 3urpaoodr dweu ooy

€y'9

96°8

8°0T

v3°6

XApUuT JTFEW-ITSTO]

@3TIotTpourad

aueu
j}o0x s, aoyane Teurldrig

wur T>-4
fuwt QT-T-N ‘WO T<=)
fotaradydaod-g :aanaxog

QUTATTO-TO
fourroydou-oay $z3iunb
-0 foarjrmiou-N ffepow
-~ :uoTIBWIOJUT Tupou
10 dATITWIOU FBTI.L]

/8

/8

/8

3sdreuy

T2

-

C

;Mo03s
uadsy 30
*xoxddy

2P
uadsy jo

‘g Tw ¢ *xoxddy

30018
@91y urodur]

203§ NOOIIITYM

T1tS
uodsy jo

NS Tu 6 -xoxddy

30018 O019ITYM

(*2319 ‘oYTpP) wiojy
3001 pue UOTILD0T

09¢t

%811

090¢

G-AN

T0S

08¢

T9Y

Joqunu SULAJTIVOPT
§,1oyjne [eurdtiQ

871

LT

9t

VA

771

evt

(1oqunu

STyl yarm dew uo poarjg
~T3udpT uorieod07) 3Irodox
ST1I 10 doquuu opdues

SM001 dATSNIJuUT pazhleur AT[LOTWOYD JO O[qe]

0T *oN o13ueapenb o93a3op-T

..8]_..



; ; I : :
1 T | (oog +d (9z¢ *d ‘ejup cqndun ‘ejep Cqndun ‘eyep gndun ‘eiep ‘qndun
m e Congr) sucwwy ‘9ggT) suowuy "0L6T ‘juekag ‘0L6T “quekag ‘0L6T ‘quedag ‘0L6T ‘quekag D0UALD Y
_ - M - 089°¢ 19°¢ 86°¢ ¢9'¢ ¢9°¢ A31ARId O7100dy
‘- B SNSRI P - - —_— o —_— e
M GRESTNSY XOpUT OTJLUl.01s[af
pooayurad puyge arjueay ojtuead rieyre o3 Fuead TTRYIE o3Tuead 23 Tuead 01 Surpioode Jmau ooy
VRS 6°0¢ 9°6¢ VARN4 6'0¢ 9:1¢ LTLT XOpUT 0T JUUi-021519]
w .. - Axfydaod Axhydiod auEe U
M sraydaed (Lraydaod oapup) 07Tt 9311de - - @31TAOD SN 4501 S 1ouane Teurdil
I G R ;.gw:;¢oa uotZ N Fan ziaenb L TOHA Leurs o
(T S
d d d d - d d ‘ww QT-T-N SO T<-)
) foratadgdrod-g :ouanixog,
QUIAT[U~-TO
Sourroydou-oay fziaenb
-0 foaTiRUIOU-N fTER[OU
- - - ) - - - - ~{ :UOTIVWIOFUT [rpou
i 10 OATIBWLIOU TCINIL{]
| S —— . —
JEITeNATY A T supuey "9 1 | PUBAQITTTH 4 "M /8 /8 /8 /8 1sLTeUy
’ ;11T ; s EEN ;TT1IS OTUUy OTJ3TIL[L[S orTuuy 9 T
LITTS .oaaﬂ>©cow~me STILT ;y0031s *uadsy jo LITP It FUUy OTAITILLTT ruuy 9733717 1 Cortm) o
cRTTTAPROT 3oedsoag‘ajeys 9TTIIAPEOT] s 3o 4 AT3ay3T1s uadsy jo *g uodsy jo uadsy Jo °g mooA zmgmww mwcw
‘11T @3evuOqQie) Laaey 913311 ‘YyoTny - JIIeD ™ GG -xouaddy %o.m £13y817s W ¢} S TW 9 ‘*xoaddy Tu G4y °xoxddy ot p H [
. aoqunu JurLFriuapt
b4 T IT S%0T1 650¢ SLTT JdWNH §,10y3ine Teurdr.ag
(Toqiur
STY3 Yatsa dew uwo pory
9¢T S6tT wST €61 ¢St TST 0stT ~T3UpT uoTILd0T) 3rodo:

STyl 103 aoqunu ojdueg

$Y201 DATSNIJUT pozATeue AT[edTWOUD JO ITqR]

0T *oN oT3ucapenb oo130p-T



' - e e

il

e0p1) QATUR{TN

RBR RSP N
cyavub

¢l

(6001) DUFUSIIN

Qyraopoueald

06°8

DOUILI N

! 23Ta0rpouLa’d

(ot1aa0uln)
Qiy1ao7pourad

(voseyd 301v3U0D)
o) 1a0Tpoueald

-xod Kvuan)Lakyd
~1od yoTny

sueAy

Kaikydaod Lean

(Kxfydaod Leay)
Lakydaod uroouyy

snoaajTaTakd
iKxfydaod 231yM

(rs ~dzzo1) (zge-d (zeg-d (s%+dLz6T)
(696T) O-UFYSTTM T 239 suowwmy 988T) suowwg 9gQ1) suowuwy Te 139 suowug]

- - 9697 009°2 (| suop aoprod) g/ g £37aRI3 213100y

R . I . .2S9°C —
a3Tueagd XOPUL OTJel-0is{a]
a3fueald o3Taotrpourad 93TI0TpouLad o3FroTpouead TR 2Wwaijxa 03 JUTpIodIE WU Nooy
86T 92" L 626 206 "2ST XOPUT DLJUU-D [5 [

-(Kakyd—t-

«

yP01 s, aoyane peurdyt

— e = o e e i

0

d

Wi T>—
o T<=)
$9INYKIY,

fwe QT-T-K
foraralydaod—g

0°¢¢ -
79°¢C -

ON -

8°6¢ - OW
0T'6Z - ON

SUTATTO-TO0
Sourpoydou—ay fzi.aunb
=D foarilewrou-y frpou
~J{ sUOTJILWIOJUT Turpow
10 OATITWIOU TRTIILLJ

ATPPTY "0 "9

STPPTY 0 "D

-

PTIYRITRY ‘9

.1
T
.

yoo3s

soNe [ urajg,

m#
ap

3001S SoYeT UIM]

F£8
ATTS Jo'd 33

Touuny woxj Axkyd
-1od yoTno sueAjg

~Fretg—uoeds

‘L) PUBIQS[TTIH "4 "M

PUCIOTTIH *d "M

STT="M "D ¥

1s&1euy

ITES  "OTTTAPEO]
‘yong uosuyop
‘13eYS ®BIOUW

00¢

N.&UOum ¢ CHOU Uuri
"IN JO IFumng

*OTTTAPROT
Touuny Mex

TTES

(*010 f‘oyIp) wioy
NO01 pue wOLIvd0T]

aequnu SUTLITIVOPE

J.00dox

2 ¢ 1 I 11 1 € s, xoyane TeurdriQ
(1equnu
STYl Yita dew uo porjg

€91 291 19T 091 65T 8sT LST ~TIUDOPT UOTIELOOT) .U
‘ S14U3 103 Joqunu opduey

$3201 @ATSnajuy paziyreure K[TeoTWOYD JO OTqe]

0T °ON oT8uevapenb ooalop-T



1

|

(Lg °d
‘GE6T) Buraoaol

(Lg +d
‘GC6T) Buraodaog

(Lg +d
‘GE6T) Buraodaog

(6%¢ *d
€988T) suowuy

(696T) 2ITYSTTIM

(696T) DITYSTIM

2oua1939y

— - —t

0v9°¢

AA A

£31ARI3 OTJTO2dS

999°¢
ERRSURBITA

z3aenb

RER ULt
zaaenb

d3Tuozuou
ziaenb

931Tuozuou
z3aenb

33TT0 Y1 TTEYIE

93TaoTpouead

237uead

X9pur JOTJBW-IDISTJ
031 Surplodde 2weu OO0y

| g (T

0°TT

9°'11

I°¢C1

T LY

¥9°6

ANAI

X9pUT JTJeW-DISTo4

Itueald

)
o

a1Tueasd

93Fuevad

93T10Tp

(231TPEASBYN)
KLx1hkydaod
931104y

93TaoTpouead

23110TpPOouUEad

sueu
o201 s,zoyane TeurldriQ

u T>-4
fum QT-T-W fwd T<=)
foT3Tadydaod-g :9an3ax9y

SUTATTO-T0
fourtoydou-ay ¢ziienb
-~ foATjeWIOU-N §Tepou
~-{ :UOTJIBWIOJUT [RpOUW
10 @ATjBWIOU TRIIIR]

sur¥ey 9 1

PUBIQaTTITH ‘4 "M

PUBIQITTTH ‘4 "M

surieg 9 °1

PUBIQaTTTIH ‘4 'M

2TPPId "0 °O

STPPTE ‘0 'O

1sd1eUuy

m (Mooas
! *13STQ STIK Uual
[2wun] uosiajjar
"

(oo0as
*13STQ STTWUI]
yony KITNNOK

$P03s
10T13STQ STTH USL
T2uuni uosiajiaf

;ooas
IDFAISTA OTTH
uaj, ‘ulyp aaddo)h

j}o013s *UIR
MTeyd 3o xed 49N

3001S SaqEeT ULM],

30031S Sso)EeT UTM]

(239 ‘odrp) wioy
3501 pue uoTled07]

Taqunu Sur£JTIULPT

1¢ 0¢ 8T A = S Y s,1oyane [eurd1ap
(xaqunu

STU3l Yitm dem uo pary

0LT 69T 891 (91 991 591 291 ~TIUSpPT uoT3ed0T7) 3a0daa
sTYl 103 aaqunu aTdurs

$31001 9ATSNI3UT pozA[euUe L[TEBOTWIYD jO 3Tqe]

OT °oN o1S8ueipenb 29130p-T

-84



(Lee +d
‘£68T) ssoan

(Leg +d
“4$68T) ss0I)

(g *d
‘GE6T) 3upavao

(te +d
‘GE6T) Buriano]

(Lg °d
‘Ge6T) 3uraanod

(Lg °d
‘GE6T) Buraano]

_ (Lg °d
‘GE6T) 3uravao]

ERRES BY LN

oL e

89L°¢C

€98°¢ (3553
1z8°z O )

66L°¢ (5593
g9rz 0 )

A31ARa8 D13102dS

23TUOZUOW
ziaenb

OJ1TA0TP
zyaenb

O3 F10Tp
z3aenb

93TuoZuou

9jTuozucu

23 TUOZUOW

23 TuozZuow
z3aenb

X9pUuT OTJRW-DIS[dJ
01 3urpaodoer oueu JO0Yy

£°0T

LL°9

€0°9

66°¢

9¢°¢

6T

801

X9pUul JTJRU-IISTO4

a31alydaod
z3aenb

931a4dydaod eoyu-
apusTquioy-ziaenb

o3 txLydaod
93T30Tq

93T1adydaod

a371adydaod
z3aenb

aweu
¥o01 s, xoyine TeurdriQ

uu T>-4
fut OT-T-W WD T<-D
fo1312dydrod-g :9anixay

00°€ - ON

05°y - ON

QUIATTO-TO
fauryoydou-aN §ziaenb
=) feaTieuiou-N f{Tepow
- :UOTIJBWIOJUT TEPOW
10 9ATIBWIOU [BIIABJG

PUBIQSTTTH "4 'M

PUBIGRTTTH *d ‘M

PUBAQATITH ‘4 "M

I9TTEYIS L °M

I9TTRYIS I ‘M

suryed 9 1

3sd1eUY

y3iTTodde|
*13STQ OTTIK UdL
‘u3r _03edT1Yn

{YITTO20RT
*13STQ OTTH USL
TTTH PIOD

SNTP

?3uey o3inbsoy
a93eoyltduy
o3tnbsol ‘N

(TTES  "0D Yaed

‘yoTny urysyong

asmogaury IY3IT1
U19YylAON IABIN

$Joo3as
‘93pTauadaig
2uTl uoiIBUTTTSM

;yqo03s
¢93prauaoaayg
auty uol3urlr°M

;o018
*AISTA STTH USL
‘ujp jeoq aedng

(*033 ‘aYTp) wioy
jo0a pue uotTled07]

ATIX

IIX

6t

8¢

LE

9¢

6¢

Toqunu 3urfJrIuapI
s,aoyine 1eurdrip

4SLT

VGLT

SLT

KZA

€LT

LT

TLT

(x2qunu

sTy3l yarm dew uo poarg
-Tluapt uoriIed07) 310dox
sTyl 103 idqunu oTdweg

$3001 aaTsSnajuf pazL[eue AT[EOTWLYD JO DTqE]

0T *oN @18ueapenb as13ap-1

o



00" 00T £8°66 L' 66 26°66 06°66 86°66 16°66
o - - - - - . d
- - - - - - - 5
- - - - - - - S
- - - - - - - tos
- - - - - - - 01s
B ) B ) B B ) oed
9°1 65°0 980 S0°0> 8T°0 61°0 81°0 %y
02°0 91°0 90°0 £0°0 %0°0 €0°0 €00
ouR
$s*0 8€°0 92°0 %1°0 92°0 92°0 62'0 Sols
TL+0 1'1 2570 v 0 €5°0 15°0 19°0 z
' OTL
S¢ 71 0°1 6v°'0 6€°0 69°0 $8°0 +o~m
7€°0 Z1°0 62°0 01°0 01°0 0Z'0 ST'0 o
8°1 0'€¢ 0°¢ 6°€ 9°¢ L€ 8¢ " o%y
LS 8z L€ 1°¢ 9°¢ 8¢ g olen
1°€ 6'9 ey 9°¢ AR 1°¢ 0°¢ 0E)
6'C 6°¢ €1 89°0 z'1 AR 6°0 081
z°€ LS 'z T 81 81 L1 0°d
9°¢ $'z 9°¢ 97 22 'z 02 to%aq
891 £°91 8° ST 2°s1 1°91 2'9T 9°ST €0ty
0°Ls 9°4g 9°29 1°89 £°99 1°99 9°49 %ots
cet veT €ET A% § €1 0eT 6¢T Toqunu ordues

S$}Y001 9ATISNIJUT pazdATeue AT[edTWOYd JO oTqel

ses{Teue TEOTWOY)

0T "oN oT8ueapenb aoa3op-T

-86-



..... 06°66 3666 26°66 SL°66 TL°66 ; [8°66 €5 66
. 1
- - - - - - - %)
- - - - - - - S
- - - - - - - tos
; - - - - - - - 01s
- - - - - - - oed
ST*0 6T*0 60°0 %80 1 S0°0> 8€°0 %00
£0°0 €00 20°0 90°0 €0°0 11°0 $0°0 ouK
9z2°0 92°0 €7°0 92°0 000 £S°0 00°0 Sols
€5°0 150 80 25°0 92°0 0°1 88°0 Zoey
6€°0 690 0L°0 01 6°1 1L°0 Al +o~m
010 02°0 010 62°0 2€°0 €0°0 €0 o
9'¢ L€ L°e 0°'¢ 8°2 7°Z 8¢ 0%
9°¢ 8¢ YA L€ S'¢g 6°C €'Y olen
z¢€ 1€ Ly vy €y 8°g Ly 0e)
1 AR 06°0 €1 €2 L2 AL 03K
8° T 8°1 0'¢ v°e Al 0y L°€ 034
'z A2 s'g 9'€ §°g 6°Y 8¢ t0%aa
1°9T ALY 89T 8°ST 91 €61 8°GT oty
£°99 1°99 %9 9°29 $*6S 7°6S 7°LS %ots
: 2 112 oY1 6€1 8€T LET 9€T "ON oTdwes
1 .

S)001 3ATSNIJUT pazdATeue ATTEOTWOYD JO dIqe],

sasf{Ieue TeoTway)

0T °*oN @713ueapenb aoi3op-~-1

-87-



766 <066 . 82° 66 19°66 $6°66 81°66 16°66
. . S - - - . .
- B - - - - h 10
B B h - - - - S
- - - } - - - Cos
- h a - - - ~ 01s
- - - B - - - oeq
0°2 T'¢ 600 0°2 $0'0> £6°0 8T°0 205
60°0 L1°0 12°0 80°0 £0*0 €0°0 €00 -
£0°0 96*0 85°0 Z€°0 9170 00°0 62°0 Sols
T 0 0°T g1 29°0 290 290 T9°0 21y
1 L'z €€ ¢'1 670 ¢80 $8°0 0%
cT0 6T°0 0z°0 £€9°0 01°0 €' $T°0 o
'z 6°1 0'2 0°¢- 6°€ 9°€ 8°¢ 0%x
Ty 62 0°¢ 0°€ '€ L€ peE oCen
9z 6°¢ 1's 9y 9'€ L°2 0°€ 0ed
€0 8°2 Ty 96°0 89°0 89°0 06° 08K
070 0°¢ LS L1 <1 9°1 I 024
€2 '€ 2'S '€ 9'2 0°¢ 0z €0%oa
6 ST 9°¢T 591 89T 2°sT pe 9T 9°¢T oty
L*L9 1°4¢ 6°15 2°19 1°89 6°L9 9°19 %ots
6YT 8yt 91 9I%T SH1 VAl €T "oy ardueg

§)001 2ATSniIjuy pozLTeue ATTedTWaYd JOo OTqel

sosf{Teue TROTWOY)

01 °oN @2r3ueapenb aoa3op-1

-88~-



19°66 <1700t 62001 L2 66 €666 Z1°66 8166
= —t T = - I — oy - .nm
- = 13 - - - - 10
- - - - - - - S
R - - - - - - tos
- 3 13 - - - - 01s
- 0 £0°0 - - - - oeq
- - P12 $0° 0> 960 S0°0 9°1 0o
£0°'1 €00 90°0 Z1°0 510 €0°0 €00 OUR
13 0 - 810 €0°0 8T°0 £0°0 $0%4q
- 0 - Z1°0 010 Z1°0 €0°0 o1
Y- ) )] . . . . ONZ
00°2) 06°0) 60°2) 9570 0t 59°0 €1 +
) ) ) 790 1T°0 €€°0 €%°0 o%H
01°¢ 96°¢ 65°¢ bg Z'y L°¢g L°e - 0%y
68°1 g€ 62°2 6°¢ g 2°€ g oCex
€0°'T y1°e AR 6'1 €1 1°¢ Gz 0ed
13 62°0 820 ST°0 710 €20 sz 03K
) ¢ro0 85°0 8%'0 84°0 8L°0 0Z°0 034
£2°1) €2,
) $6°0 69°0 £8+0 £9°0 $5°0 €1 0734
. “oly
L2° ST L8° 9T 89° %1 L y1 ST 8 ¥1 z°91
%ot1s
86%L 05°€¢L 9L 0L veeL A brel 2°69
9GT GGl VI €61 st 1ST 0ST ‘oN aTdweg
/

83001 aaTsnijuy pozAfeue ATTedfwayd jo I[qeL

0T

sasATeue TeOTWAY)

‘oN o713urvapenb o9oadop-1

39-



§930U3003 103 wm a8ed avg /

—

94766 99°66 18766 20°00T T1°00T 60°00T 8€°L6
$0°0 900 500 - - - . —3
10°0 £0°0 200 - £0°0 500 - -

- - ) ) ) ) - s
- - - - - - Se'0 £os
i, ; - - 800 £0°0 - 018
- - - - - - 0T°0 oveg
€0°0 20°0 10°0 880 260 Ge T 0 209
80°0 %00 200 . 60°0 60°0 - oun
ST°0 ST*0 £0°0 0£°0 9T*0 9€ 0 suou Sols
L2°0 90 (10 05°0 £0°0 0T'0 £2°0 .
L9°0 92'0 9€°0 8T ) 78°0 7%°0 o%H
: 82°1) +
€10 £0°0 £0°0 €9°0 ) - 9170 0%
€€ 18°¢ ss€ 9z°¢ €62 682 €06 0%y
85"y 18°€ 20y s 9p € 26°¢ 950 o%en
662 62°2 00°2 66°2 p0*€ 06°2 8T°0 . 08D
£9°0 £8°0 270 29°1 0T*T 12T 13 08K
<60 6T 78°0 92 0T'1 €91 €0 004
PT°T €1 080 09°2 8L°7 652 0 0%
8¢ 9T ST 9g T 9T 9T 1641 pg ST ST*TI ®oltv
1589 81" 0L 18° 2t $z°€9 01°89 5999 199 %o1s
Pl 701 e 091 651 o7 86T 57 L6 ‘oN ordueg

sosATeue TeoTway)

§3201 aATsnijuyl pazdAyeue L[FroTWAYdD JO I[qe]

0T °oN o73dueapenb a0130p-1

-90~



$230ujooy 103 T6 o98ed oog /7

_LL766 €T 92001 0% 00T 8¢ *00T 96°66 9966
. L0°0 7070 1
- - - - - 10°0 200 |©)
= - - - - - - S
- - - - - - - €05
- - - - - - - 01s
- - - - - - - oed
- - - - - 100 10°0 %
- 60°0 - 60°0 820 T1°0 S0°0 ou
€10 12°0 €2°0 010 10°0 ST°0 60°0 Solq
- - - - - €€°'0 0zZ°0 Z
. , 01l
) ) €T T 16°0 ) 9€°0 6910 on
. - . +
8L°T, 26°0) 99°0)

) ) - - ) VARI] 11°0 o‘u
L9°Y 88°¢€ 9G° Y €5°¢ €Sy £8°¢C 9¢ *¢ 0%y
z8°¢ 62°€ 68°¢ 'y L6°€ ([ 8L'¢ olex
9T€¢ 19°¢C £8°¢ 66°€ €80 §S'€ 6T°C 0®d
060 S0°'T 20°1 %80 LE*0 960 %50 08K
6L°¢ LS°1 WL T zL0 96°0 €5°1 66°0 094

- (9°1 09° 99°0 suou €L°1 T6°0 momom
10" LT 12°91 00°9T €0°'8T A AA 12° 91 €y 9T €0ty
16°69 09°89 ¥6°59 10°L9 Skt 99°£9 Ly et o1s

m CLT 691 89T (91 \NMooH \meoﬂ \NM¢©W ‘oN oTdueg

§)001 9ATIsnijJuy pozdfeue AT[EOTWayd jo ITqe]L

sosATeuR TEROTWAY)

0T °*oN @713ueapenb d0a3op-1

-91-



§930u3003 103 ¢ afed pog /T

£0°00T 80°00T 19°00T €4 001 %001 $S 00T 9T°00T
= = Z = - = = d
- - - - - - - )
- - - - - - - s
- - - - - - - Yos
£0°0 80°0 - - 50°0 $0°0 - 01s
1 - - - 9T°0 01°0 - ovq
- - 80" 1 ST°T $€°0 990 270 %00
ragdl 9170 800 $T°0 22°0 210 12°0 Oux
€170 £z2°0 €2°0 13 67°0 0,0 820 50%a
‘ura3apun ‘wialapun 80°0 - AN} [0°'1 *1939p 30U NOHH
10 61°1] 26°0] . . 01°2) .
- 2170 ST*0 o
25" 60°€ €1 L6°1 €8°¢ 6€°€ “¢6°€ 0%y
06°€ €T°y 86°¢€ 05°¢€ 7y Y 0S° Y LL°€ olex
6L°C 63°€ ey 6€°L 219 99°¢ 9€ 2 . )
S0°T 66°T 28°¢ 80"y 85" € 19°2 L0 03K
€91 29°2 16°2 AL 81§ 9€ * Y 16°T 094
09°T L6°T 89°1 96"y Lg*y ST°€ 98°1 t0%oq
bzrot 0" LT €L°6T vL*9T 64T 62791 8L ST €olty
0€°89 99°€9 1849 29°96 7968 € LS 62°L9 %ots
M 5.1 VSLT SLT VAN \mMmNH \mMNNH 1.1 ‘oN oTduweg

$)001 3ATSNIJuT paziyeue LTTedTwayd JOo ITqel

s9sfTeue TeOTWOY)

0T °"oN o18uevapenb soaldop-

-92-



.C

*60'0 - CSo4 surejuod

*60°0 — Nmmm SUTE3U0D

QU Se pa3ISIT ST QUW ‘13 - omﬂg SUTR3IU0D

‘€00 - 1D pue 4 103 O

*20°0 - 1D pue 4 103 O

OSTVY

OSTV

OSTV

ss97

SS9

g

g

~

™~
N

O
o~

S~
<
o~

*GL0T -

[4

*¢0°0 - IO pue 4 103 O

‘%00 - 1D pue 4 I10F O

*¢0°0 - TO pue 4 103 O

A

‘A1) - QT sureljuod

Soq4 pue ¢0°0 -

[4

01z SuTeluUOd

ss97

ssa]

ss97

OSTVY

OSTVY

g

-93-



No.

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

l-degree quadrangle No. 11

Geologic age

Location Type
Intrusive spur on NE side K-Ar
of Eldora stock.

do. do.
South Table Mtn. SW1/4 K-Ar

NW1l/4 sec. 31,T.3 S.,

R.69W.,235 ft stratigraphi-
cally above 49.

Same location. 35 ft strati- do.
graphically above Cretaceous-

Tertiary boundary.

2 mi W of Empire-—stock of do.

hornblende pyroxene monzonite.

Red Mtn. rhyolite plug; NE - K-Ar
side of peak.
Hideway Park. do.
Eldora stock; contact do.
zone, 58 ft from stock.
Eldora stock; contact K-Ar
zone, 248 ft from stock.
Wood mine, Gilpin Co. Pb207
vZ35
do. do.
do. do.
Iron mine, Gilpin Co. do.
, pp207
Richards mine, Gilpin
U235

Co.

-9

Mineral hge

m.y.
coarse 54.8
biotite

fine biotite 53.7

coarse 63+9
biotite
Whole rock  58.7
(basalt)
Plagioclase 64.8

from pumice
bed in Denver
Fm.

Hornblende 53
Sanidine 27+3

Sanidine from 29+3

rayolitic tuff

breccia.

Biotite 68+2
Biotite 80+2
Uraninite 42+2
do. 56+2
do. 64+2
do. 70+3
do. 62+6

Reference,
remarks

Hart (1964)

do.
do.

Rb-Sr age is
too high.

Evernden et al
(1964). Extrusive

rock.

do.

Hedge, 1970,
pers. comm.

Taylor et al (1968)

do.

Extrusive rock.

Hart (1960); more
correct age than No.

54 according to Hart

Hart (1960)

Eckelman and Kulp
(1957)

do.

do.

do.
Eckelman and Kulp

(1957)



60

61

62

63

64

65
66

67

68
69
70
71

72

73

74

75

76

l-degree quadrangle No. 11

Location

German mine, Gilpin Co.

Gilpin Co.
Copper King mine,
Larimer Co.

do.

Wood mine, Gilpin Co.

do.

Iron mine, Gilpin Co.

Copper King mine,
Larimer Co.
do.

Gilpin Co.

German mine, Gilpin Co.

Richards mine, Gilpin Co.

Mena mine,

Ralston mining district

do. (same sample)

do. (same sample)

Montezuma stock

Eldora:; monzonite

porphyry stock

Geologic age

Type Mineral Age

Pb207

U235

do.

do.

do.

Pb206

do.

do.

do.

do.

P.bZ].O

do.

Pb206

U238

207

235
Pb207

U206

K-Ar

do.

95

Uraninite

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

Biotite

do.

54+2

61+2

56+2

75+5

57
60+6
70+7

68+7

55+6
59
58+3

61+3

7340.2

73+1.7

66+57

38.6+
1.2

59.1+
108

Pefeoronce romaris
L4

Eckelman and Kulp
(1957)
do.
do.
Located on quad. 4)
do.
The average of the 9

EEEEZ ages is 60 m.y.

U235

Faul (1954)
do.
do.
do.
(Located on quad. 4)
do.
Faul (1954)
do.

do.

Sheridan and others
(1967)

do.

do.
Stieff and Stern in
Sheridan and others
(1967) conclude that
73+5 m.y. is the
preferred age.

Gast and others (1966)

do.



l-degrece quadrangle No. 11

Mining Districts

Mining District

Central City-Blackhawk . 2

[including Northern districts
of Perigo, Independence, Pine-
Kingston-Apex and Southern
districts of Nevada, Gregory,
Russel, and Quartz Mountain]

Nederland 3
Montezuma 3
[includes Argentine district]
Idaho Springs 3
Georgetown-Silver Plume 3
Ralston Creek (including 3
Golden Gate Canyon area) ’
Freeland-Lamartine 3
Lawson=Dumont 4
Empire 4
Urad B 4
M;égblia - 4
Caribou 4
Fairplay 4
Tarryall Creek 5
Halls Gulch 5
Golden Placers 5
Malachite 5
Clear Creek (Adams Co.) 6

Class

Metals

Au,
Cu,

Zn,

W

Pb,
Cu,

Au,
Pb,

Ag,
Zn

U

Ag,
Pb,
Zn

96

Ag,
Pb,

U

Ag,
Zn

Ag,
Zn, Cu

Pb,

Au,

Zn, Cu

Pb,

Au, Zn

Ag

Ag

Pb, U

Ag.
Au

Ag

Tyve of Ore Deposit

Laramide veins and stockworks

of: 1. pyrite, chalcopyrite,

quartz; 2. galeng, spnalerite,
chalcopyrite; 3. wuranium ore;

4. telluride ore.

Laramide wveins in Precambrian
rOCK.

Laramide veins and stockworks;
contact metamorphic deposits.

Laramide fault-fissure veins
in Precambrian rocks.

Laramide fissure veins in
Precambrian rocks.

Laramide fault-fissure veins
in Precambrian rock.

Laramide fissure-filling veins
in Precambrian rock.

Laramide fissure-filling
veins in Precambrian rock.

Laramide fissure-filling veins
in Precambrian rock.

Stockwork--myriad veinlets

in Oligocene stock of
rhyolite porphyry.

Laramide fissure-filling
veins of Au Telluride

Laramide fissure-filling veins
in Tertiary intrusive rock.

Placer.

Placer.

Veins in Precambrian rock.

Placer.

Vein-like lenticular masses
in Precambrian rock.

Placer.



S

i

(vg *d ‘6%61)
1€ 30 jauals

T
|

(8 *d “gYveT)
e 19 jaelsg

(vg *d “6%6T)
e 30 yaeasg

(v8 *d “6%6T)
.Tw 319 &Hmum

(78 *d “6v6T)
e 239 Mielg

(%8 *d ‘6%6T)
Te 19 jaels

(98 *d ‘6%6T)
v 19 Mqaels

22U01930Y

£y1aRad O1jroody

237107p

JJTUuoZuow

XI9pUT OTJEW-DTSTDJ

zyaenb z1aenb o71TaoTpourad QUH:owcoE a31aoTpouead 9311101poueald 93TI0p Z3avnb 031 SuIipiood® oweu YO0y

€e’s %01 Sv°6 9¢°'¢t 1¢°8 LY7°8 %0'9 XBpPUT OTJCW-ITSTOY

J3TuozZuUOW 93 TUOZUOW aweu

zyaendb z3avnb O3 TXOTP 931 TIOTP 93TuozZuowu zijienb| o3jtuozuow z3iaenb|ojyuozuow zjaenb 3001 s, 10yine TeurdriQ

wu T>-q

‘uw QT-T-W fwo T<-)

d d d d d d A f01371dydaod-g :o2anixag

_ QUTATTO-TO

fauryoydau-aN fziaenb

: ~) foATjewaou-N ¢Tepow

%9°0Z - ON Favuiou TeTIied

va Te) *J 'V pue | suate) 1 'V pue | suare) T °*V PUP | suxgey *T 'y pue suife) ‘1 °y puelsuarey T 'y pue UCWUTTIM 'V IskTeuy
IPUNL "M 'H IpUnyy "M °H puny M CH Ipuny ‘M ‘H Ipunyy *M °H ipuny *M °H

;300138 00735
I0TA3ISTP ¢Mooas| ta3stp [TeAIIER] ‘M 9L°4°STT L (*239 ‘9Y1p) wiog
JTTTS "¢TT1Ts | LAemTeH Jo yiaou ‘{emjTeH ieau 23 TUOZUOW 3001 pue UOTIEI0T]

T1efazel ‘TTTH
uyouey TrIBUT)Y

(TP 991D
youaig ¥[3IITI

ssed seaxog IeON

sseg seoaioyg

¢£1fydxod aysyg

¢ £xLydaod oysg

z3jaenb saowTey)

Iaqunu ZuTLJIIUDpPT

IA A AT I1I I1 I T s,toyine Teurdrag
(1oqunu

sTY3l Yiyrm dew uo pory}

78T 181 08T 6L1T 8.1 LLT 9.1 -TIULpPT uUoT3IEO0T) 310dax

STyl 103 raqunu ofdueg

S3001 9ATSnijur pozAreue. LITROTWIYD JO aTqe]

11 *oN @13ueapenb a9139p-T

-97-



hims o e e

(v¢1 d ‘Q061)

“

(v€1 *d *806T)

(ve1 *d “806T)

(S% *d “‘TI6T)

(sy *d ‘TT16T)

(gs *d ‘116T)

(16 *d “6v6T)

90U910J0Y

F1oulo put aandg |saoyjzo pur aandg |sioyjo pue aandg awosuey awosuey pwosury [sIoylo puv Nielg
T - _ - - - - - - - £L31aea3 O1J100dg
|
ﬁl\:’nrll T
a31704£Uy . . 23 fuozuow 93TI0TP . XOpUuI JTJRU-IISTIJ
TTeyTe 23T110Tpourad 01104y 93110TpouRId z318nb z2xenb 93Tuozuou 03 SuTp1099E sweu NIOY
S g 06 2°ST €e°6 €91 %69 ¥6°¢€ X9pUT OTFBW-ITSTIY
_QSEqRTD
1A el IR i) IR el ISt e
93TU0350q HeATE SITI01q * ! ? WQWOMuﬁm:mu% 0L S xouane TeuTsrig
u T>-g
< [3
9 sull OT-T-W ‘wd T<-)
d d 4 d d d : $o13T14ydrod-g :aan3yxay
QUTATTO-TO
. fourToydou-ay ¢ziienb
< frp
) _ o _ o e o B o _ yc'g - oN N -0 feaTjerwaou-N .¢{Tepouw
juasaxd z3jzenb jussaad z3zenb %9G°GC - ON %ty T - ON %71€°8T - ON z5'8 H :uoTiRwIOIUT Tepouw
10 2ATjBWIOU TBIIIR]
I1977BUDS ‘L °M - I9TTRYSS L M STT"M D ¥ STT°M D ¥ STTeM "0 ¥ uewiTIM. 'V 1s£1euy
__¥038 o UdIn 3}0031s N9291) yo03s o038 y0038
mmmmmomxo%wummm epog Jo yinom  37uuwns £31) uenmg o8pauaydalg TP (232 ‘oyTp) w103
[ *x1) oSedTY) uwo Jo *g*3d@a1) TP 3o AN 33 000T 3o *S 33 006 3 Tuung UOTSNIIUT 1901 pue UOT3EO0T
fepo1 Uo7 pay | aealn Jo opIs’'Sg ¢3901) 03edTYn ‘ITIH K1omaag yoTny sumoag 304n9 junoy 1ToM TI0
Jaqunu JuTrAJIjuapry
9 T K T 4 - 1 s,1oyane TeurdriQ
(19qunu
STYl Yarm dew uo parys
68T 881 L8T 981 S8T v8T €81 ~T3udpf uorjedOor) 3iodax

STyl 103 Idqunu a7dwesg

$3}001 9AFSnijuf pazATeur ATTedTWIYD jo ITqe]

TT ‘oN @13ueapenb o9213op-T

-9 8=~



(€% *d “L16T) (8961) (868T) (8681) (5681) (568T) (ote d “9681)
111 puv ugisvqg arquy AMNBITYM I19)RITUM smaapuy SMPIpUy BI19oyjo pue suowwy 9OUDIDFIY
X11suap aopaod Ly1suap xopmod j T
1£9°7 16°2 €12 €12 - - 168°2 K31aRIl O7jT00dg
X9pUl O JRU~-JTS[a]
o) ruozuou 93T10Tp ST jrweIln dIjeweI3ITN oxqqe3d dTseqeiln 93 TUOZUIOW 07 Surpiodor oweu Yooy
89°¢ v¥9°¢ $9°0 L9°0 0S°T 06°0 66°€ XOpUI OTJru-dTSTaY
a3 1u0zZuou 931TUDAS
z3aenb JITUTyuoys QUTATTO QUIATTO - - —BOTW , oweu
—2713ne j}voxa s,aoyine Teuldrip
wu -
‘i QT-T-W w2 T<-D
4 H id id 2 d O-H $o13114ydaod-g :2ian3xoy
2UTATTO-10
faurTaydou-ayN fziaenb
-0 foATjewIOU-N ¢TEpouw
: 4T - 23TudpIad -] tuoTjRWIOFUT TEpow
229°'L - ON 9T - oN W | @ujafro sureiuod | QUTATITO SUFEIUOD 91 - audney z3jaenb ou zjienb ou 10 @ATIRWIOU TETIiLg
19319318 231099 STPPTY ‘0 'O IADEBITYM ‘D W I9MBITYM D 'R smaapuy °I ‘D smaapuy ‘I °) suriey 9 *1 1skreuy
anTd INTP 39038
jo03s ‘M 0L°¥°'S § "L *M OL¥°*'S T L qea1) Aovany, (*039 ‘oyTIp) waoy
noqrae) | ‘g oos Iaulod N NIp fZ *09s y/T1 dS JO NI0J N 2U3 3201 puB UOTILI0]
jo s W T fuodTey *IN €6 se oues *13sIp BITOUSEBR 16T Se 2ues ITIH wnTy |Jo peay oyl aeaN v
1 - q v - - - Joqunu SuT£JTIUDPY
s,1oyjne [rurdrip
(1oqunu
STYl Yyitm dew uo porj
961 S61 %761 €6T 61 161 061 ~TJUIPT UOTIEd0T) 3Jaodox
STyl 103 Jlaqunu d[uweg

3201 2AFsSnajuy pazfyene A[TeOTWOYD JO OTqe]

'

TT°ON @13ueapenb 20a39p-1

-99-



(€% *d “L161)
1T pue urisug

(gv *d “L161)
TTTH puer. uyisug

(gy *d “LT6T)
TTIH puv upiseq

“L16T)
uriseqg

(¢y +d
TTTH pue

(g7 +d “L16T)
TTITH pue uilseq

(gy *d “L16T)
TITIH pue ufplseq

gy *d “LT16T)

TTTH put uriseq

AR RS |

ssuop aopaod
ractg

*suop aopmod

KZA J

*suap Lopmod

SIS

*su9p Iopaod

210§

YSUIP A0pMOod

£80°C

£31AB23 O[JIO0dg

XOpur JTjEw-0ISIvJ

dTjrHIRaIIN orjrwraln dpjrweaiTn oxqqe8d 23TI01Pp 93 TuUOZUOUW 23 TUOZUOW 03 SuTp1009€ PuU 30y
c€rto 14°0 68°0 [AAN¢ 06°¢C 0Tt 66°¢ X9puUl JTJeu-dISTaq
a3130pTaad oxqqed sueu
a3rrouSte | yoTI-231I0UBNU @3TpUSTquUIOY 01qqe3 @auozuou S3ruoziiod o3 prozton P01 s, 10yane TEUTITIQ
wa T>-q

fuw QT-T-N ‘wd T<-D

W-d o ) W-d W -4 W=d W-d $913124ydaod-g :o1n3xog,
QUTATTO-TO

$auroydou-ay $z3aenb

€8¢ - ©31ToNnayT N =) feATrjBmIOU-N {Tepowt

0L°LT - TO N 0¢°'ST - TO N QUEATTO QUTATTO -} :uoT3rRWIOJUI Tepou

69°6Z - T0 N Iv°€ - N N T€'% - N N TIL°% - TO N suge3uod surejuoo - 10 9ATIBRWIOU TRTIAB]

128719138 231099

10871915 231099

1087015 231099

19819235 931099

s3utuuapf g ‘4

’

s3uruuap *g °q

1987015 231099

IsfTeRUY

00TE 1oq OUTS YT

¥o03s 3q003s | -Tae) JO MN TW T | JO S1BTIULISIITP 12038 (039 ‘o)Ip) wiog

noqrae) QuTWw Noqrae)d ¢Touuny 338 O3 1aproqinoqrae) j001s joo03s noqriep jo01 pue moaumoog
jos tu Z/1 jo dunp woig | dp jo dunp woiyg jos TW T noqrae) noqrien jo g 1w 7/1 ’

xaqunu SurfyTiuapt

8 L 9 S 4 £ 4 s,1oyane TeursTIQ

(1oqunu

: STyl yars deu uo parj

£0¢ NON HON OON mm.ﬂ Mw@.ﬁ N.@.H IHUCO@H EO.WUNUOHV u.HO&O&

STyl J03J Joqunu opduesg

3001 aafsnajur pazdTeue AJTEOTWSYD JO oTqe]

6 "ON @73ueapenb 20a30p-1

=10N_



qitwg A £q sosfyrue ojvavdos oawv g ‘1) ‘g 9oTyd M 9 “sajog ‘g ‘S ‘anoqaeg *H I ‘oaouly ‘d ‘T *d £q sosdTeue yoo1 prdey ] 6€

i

S . —— d — — e -

(1T *d *696T) | (1g *d *6961) (1z *d “6961) (T *d “696T) (12 *d “696T) [(6T A E€SET) 03oML (09T *d ‘%06T)
yoopprag yooppuag yooppu.ag jooppeig yooppeag pue Sulaoao] 2)aeT)d 20U210 Y
- w - - - - - 98 e £3taead oTjroody

e B .
N . ] oIHIvL XOpPUT JTJEW-DTSTO}
orraorpousad | 03prorp ziaenbf  o3pxoTp zaxvnbl  23T10Tp z3aenb @3TuUoZUOU 3riorpoued ~93s9pUE 07 Burp1009T owEu YOOy
[ 116 8¢'9 80°9 80°9 99°% 0%°L 00°¢t X9pUT OIJBW-OTSTO4
- Lalydaod L£1&Lydiod Lakydaod Kakydaod K1kydiod Kikydiod KIAydiod Sweu

23 TI0TpOURIS o37aorpounid 037xo1pourad 9311I0Tpoueid 9@3taoTpouead 23TUOZUOW -aseqeTp 4501 S touane mcawwﬂ
231130Tg 2pUDd TqQUIOY] opuaTquaoy opudTquaoy 2puUaTqUIOY 9pUDTqUIOH —931T3BISUY 1 10y TeutstiQ
e T>~4q
fuw QT-T-W fwd T<-D
d d d d d d d for3tTadydiod-g :2an3xay,
PUTATTO-T0
SourToydou-oay $z3ienb
-0 {9ATjeWIOU-N §Tepout
) o> - o o -} :UOTIBWIOJUT Trpou
© %8tz - N %8°€2 - DN Lg T - DN %€°6T - DN %9°9T - DN - - Mo oriaeuson 1ot areq
/6€ /6€} 19yaed T °D /6€ /6€| PITyoayeld 9 °r suryeg ‘9 1 1sLTeUY
9Ip

}o03s TP 3}o03s 32038 TP ua3sduny, 189 219 ‘oyIp) wio;
aatdug aatduyg aatdug oardug aa7duy [auTw udoNY IADATIS LONTP Aoow cmmeW muow
JO INN TU % JO ANN TW % JO UNN TW % 3O ANN Tw & 3O UNN TW Z/T L Jo M 33 00LT UOSTIION ‘I 1 P P890
Iaqunu JurlyTIUSpPT
4791~y c-S q691-¥% gs91-% LOT-T - v s,aoyane Teurldrig
(1oqunu
sTYl yatm dew uo poar}
012 60T 802 L0T 902 S0z 70 ~TIUapT UoTIEO07) 310dal
. sTy3l 103 aaqunu oydues

S$3201 9ATsSnajuf pazAleur ATTEOTWIYD JO aIqE]

1T

*ON oT3ueapenb 99a3op-1

-101-



syjoq °q 'S pue

“o37yM

o N ‘eaourqd *q *1 °*d £q sasdjeue yooa prdey \mm

'Y
3

(07 "4 f@qaeT)

~

(92 *d “696T)

(1z *d ‘696T)

(12 *d ‘696T)

(tz *d “6961)

(12 *d “696T1)

(1z *d “696T)

ERIGECRRN|

= _xdopprag Nooppuayg yooppuag yooppeag yooppeag yooppeig jyooppeayg .
- _ - - - - - - K31avad o13yTo0dg
- - —l
(3ueieanbo) (AuaTratnbo) ojruerad 93 TuoZUOW 93TUOZ UOW XIPUT JTJRW-DISTOJ
2iTUOIUOW D3TI0TP TTeN[e z3xenb 9231URad zjaenb 23TI07pourad 03 Zurpaoode aweu N0y
.  — - ) . K 69°6
€ce L8°2¢ 8°8¢ L°TT 6°91 1A XOpUI JTJBW-DTST9]
B A1TUOTUQ o371 uozUQU £1Lydxod X3kgdxod Axkydaod XaKydrod
—epusFAATaY aoc%m%%mmoﬂ ortde 93TuUO0ZUOW 23T10Tpourild 231T10TpouRid ajrrorpourid oweu
oy ) . . N 01730Td jyo01 s, aoyine Teurdrig
Teprovaedsprog Teproyrvdsprag oI TuURIY zjaenb 93130Tg 931T3I0Tg 23113019 0311307
s> -4
3 d Kt d d d d fu QT-T-W Swd T<=)
$or3takydaiod-g :o9an3xag
QUIATTO-TO
fouryoydou-ay $z3ienb
“9°T - TON Z1°C — TO N -0 foATjRWIOU-N fTepow
20°CT - @ N %0°%T — °N N 0°6¢ - ON - S*%Z - ON G'9z - ON L'€T - ON -{ :UOTIBWIOJUT Tepow
10 2ATIBWIOU TBTIAEJ
— - 5 = . . sA1e
/€% 1a)1edqd T °D /6¢ /9 /6€ 1oyr1ed T D aojqaed T 0 ISATRUY
Y0038 3}2038 TP joo3s j}o0o3s o038 qo038 (*239 ‘oYIp) wrojg
211dzg JO MM aatduy jo aatduy axtduy aatduyg jJo aatduyg JoO aatduy 3901 pue UOTIEBIOY
T= 7 Inoqy MNM Tw gz 3Inoqy JO UNN TW ¥ JO MNM TuW T INd Tw T 3Inoqy IN Tw T 3noqy JO UNN TW ¢
_ Toqunu FurfJTIUSPT
€l6-d oT-4 Veoi-¥ £eT-8 a1e-0T T-0tT 96T-% s, 10yIne TeUTSTAQ
. (1oqunu
STY1 yatm dew uo paty
z ~-TIuopT woTjedoy) 3x0doa
L1e ItC sTC 71e t1e cte I STyl 103 raqunu ay7dueg

S$3201 OATSNIJUT pazATeue LTIBOTWAYD JO BTqRL

IT *oN °18ueapenb ova8op-T

-1C2-



(tz +d .SGL (g +d :3@3_ (LT *d “696T) (Lz *d “696T) (LT *d “6967) (9z *d ‘6961 (9 *d “696T)
zuccsmuA yooppray yoopprag yooppelg jyooppelyg yPoppeag sooppeag 9oU9.19 Joy
- _ - - - - - - K31ARa8 0T JTVOdg

S i -

(3uoTeAInba) (JuoteaInbo) XOput 9TJrw-d1s[o]
Qyraorp ziaenh 93 TUOZUOU D) fuozuot oxqqed| a31U0ZUOW 931101 93TuUOZUOW 03 3Ufprodde duEu D0y
629 LLy 8L°¢ 681 6°¢ Svte 9L°€E X9pUT JTjew~dTS[og

T T3 TUO T UCH [ulng witepasion JyTUOZUOY—— O JTuoZuUoW———9J THOZHOWf———————O, Z VI THOZUQU
oudxoxdd auoxoxAd oUOX0IL( suaxoi1kd auoxoxid |wv:mwmmw0m |o@mmwmmwmm oueu
~3PUOTqUIOY —9puaTqulo] —OpUATqUIO} ~OPUSTquioy —~OpUaT qQUIOH TEpIoy3edspra] teproyzedsprog 001 s, 10y3ine Teurdrig
uw T>-g
1 a a a k| ki I ‘umt Q[-T-W ‘WO T<-D
) foratakydaod-g :9anixay
QUTATTO-TO
fourteydou-oN $z3aenb
AZT°0 - TO N 9°C - T0 N 4¢°t ~ TO N 26°C - TON Z0°¢ - TO N 29°0 - TO N -0 ‘eArjEUIOU-N !yEpow
Z€°0 - ®N N %€°T - ON Z€°¢ = °N N ZL'T = °N N %2°T - ®N N Z8°L - ©N N Z9°ST - @N N -~ :uoTjeWIOIUT TEpOW
10 @ATIBPWIOU [RTIIBI
. | —1 ] ] ] asfi1euy

19jaeg 1 D / 69 /69 1ojaed 1 °D /6€ /€Y /€
0019 . M003 8 2019 qo03s 2015 (0018 }001s (039 ‘aYIp) waog
aardug 39 aatdug Jd sarduyg 3d aatdug joO satdug 3o aatduy joO 001 pue UOIIBIOT

MN TW 7/T 4 M _Tw 7 3n0gy M Tu 7 3nogy M_TW ¢ u:ont MNM _TW g 3Inoqy umouy 3jou MNM Tw ¢ 3Inoqy]
Xaqunu SuTAILIUSPT
8/~4 £6-4d 8v-d 6c-H ce-4 0/6-d L16~-d s,1oyine TeurdtiQ
(1squnu
STY3l yirm dew uo pary
b7z €22 222 122 072 612 8Tz ~-TIUSpPT uOrIed0T) 3Iiodax
STyl 103 xaqunu opduesg

$3}00a 9ATsSnijuy pazATeue A[[edTwaYd Jo I[qe]

IT *oN @13ueapenb ao913op-1

-103-



(e84 f696T) (ze *d “696T) (2 4 “696T) (Lz *d “696T) (Lz *d “696T) (Lz *d “696T) (LT 4 “6961) o5 USIo Lo
yoopprayg Nyvoppe.g yooppeay yooppeiag Mooppeag yooppeag yooppeag u 494
- _ - - - - - - A311aex3 OT3TORdS
e
Qlruosucu XOPUT D2TJEW-DTS[OJ
zyaunb o3 roypouwwas o3 1aofpounad GREQIAT 931 FI10TpP 2z3aenb 93 TuUOZUOW QajTuozZUow 03 SUTpPIOIDE BWEBU YOOy
STyl L9 L Ge°8 19°% %9 1 90"y XIPUT OTJEW-ITSTIH
%HJA.Q&.HO& Five s LQ.HO d; 9 JTUOZUoW oTTUoZUow I TUOZUow
a31uO0ZUOW 231 U0Z uow T U0z uow Kafkydxod auaxoaAd auoxoaAd Quoxo1Ad aweu
2T3ILIDOONDY Suravoq-~zjyaenb Suraeoq-zjaenb ?3TUOZUOW —opuaTquioy ~2puaTquaoy —2puaTquioy jyoox s,xoyine TeurdIiQ
. ur T>-f
- - d d d d d K| fut QT-T-W Swd T<-=)
) $oT3Tadydaod-g :0an3xvd]
QUTIATTO-TO
fourroydou-ay ¢ziienb
-0 foaTjewIou-y {[epou
. %Z8°T - TO N %Z€°C - 10 N -[ :UOTjBRWIOCIUT TEepou
0'TIT - ON 9°CT - ON €91 - ON %8°L - ON %Z%°0 - ON %9°% - ®N N %6°0 - ®N N 10 @ATjRWIOU [BTIABJ
33 /9 /7] 33 xoaRg T *D /€% /€7 1sdreuy
q003s 30038 *uly ¥003S *uIR TP yoo3ls jyo03s }003S .
aa1tduy jo| uroourgraarduy jo] upoourgrairduy Jo 2ardug jo aaypdug jo aaxtdug jo aatduyg jo (239 ‘oyrp) wioy
.y Tw z/T T Inoqy]  MSM Tw € Inoqy]  MSM T ¢ Inoqy]  ANN Tu ¢ INOQy|mN Tw g/T g Inoqy|  MNM TW Z Inoqy|  MNM Tu Z Inoqy P04 puE UoTIEO0T
Jaqunu SurdAJIIUSpT
£8-1 vVeEE-6 ¢16-d 18-S 09-13 ¥16-d £€16-d s,Xoyine Teurd1iQ
(xaqunu
STU3 Yatm dew uo poTy
1€ 0ee 6C¢C 8¢¢ LTT 9¢¢ YA ~T3u9pT uoljedoy) 3xodaa
STyl x103 xoqunu o7dueg

3201 @ATsnajur pazfyeue LJTedTwWayo jo Ia[qel

TT °oN @78ueapenb 92a39p--T

-104-



(og *d “696T) (9g *d “696T) (9¢ *d “6961) (9¢ *d 696T) (ze *d “696T) (ze *d ‘696T) (ze d “696T)
yoopprag yoopprag yooppeag yooppeag yooppeag yoopprag Yooppedg ovta19) My
- - - - - - - £31Av28 o7 jroadg
0311To4LYx L1kydaod XOPUT DT JCW-DIS[Of
23T1IRT Z3aendb 21T3RT 23aenb TTUMTE QWwoIIxXa 211104AYya 23130TpOoURI3 231URI3 91TURI3 HamxHA 03 Surpaoododrv QurU YooY
<11 L'€T 0°8§ ¢ 9T £€9°6 %°81 2°6¢C XOPUT O[JERW-DIS[I]
Laxfydaod Lafydaod Axfydaod Lx£ydaod 931TUOZUOW 93 TUOZuoul 91 FuoZUOW oueu
21TU0350q 231TU0380q 93Tuo3lsoq| 931U0]S0q 2T3BID0ONIT DT3BI000NAT DT3BI1D00N3T 3}o01 s, 10yine TeurfriQ
W [>-J
fuw OT-T-W ‘WO T<=)
d d d d - - - fotaTadydiod-g :oanaxay,
QUIATITO-TO
faurToydou-aN fzjyaenb
-0 feaTrjewiou-=N §Tepoul
-] :UOTIBWIOJUT Tepouw
T°%T - ON GG~ ON 6°6T ~ ON €°0¢ - ON 8'% - ON 9T - ON L°€ - DN 10 PATICWION [ETIAR]
/6% /6¢ /68 /6¢| /9 /9 aovaeg 1 *J Isdreuy

TP 9NTP SATP TP Ad03s }d013s o038

axtduy 3jo aatdug Jo satduy 3ol aatduy Jo aatdug Jo satdug 3o aartduy Jo (*039 ‘oyqTp) wiog
aNn Ta /1 € ANN TW 2/T 4 INN TW Z/T 8 ©INN TR [/ MNM TW 7 INOQYIMN TW Z/T T 3InoqylmN Tw z/T T 3Inoqy P01 puE uoTITLVo]
A% e1-1 TT1-1 T6-1 ™Wi-8 VLZT-8 v8-4 1oqunu SUTAFTIUOPT
s, 1oyane TeurlriQ
. (1oqunu
STyl yata dew uo poary
8ee Lee 92 See vee €€ A% -I3uspT uor3edey) 3aodox
sty3z 103 aoqunu opdues

$3001 dATSNIJUT pozATeue. ATTEOTWOYD JO B[R]

1T °‘©N @78ueapenb 20130p-1

. e ¥ -



(¢t *d “C6or)

(€T *d “Zse6r)

(et *d “Zsen)

(9¢ +d “696T)

(9¢ *d “696T)

(9¢ d “696T)

(9¢ *d “696T)

20U01. 3y

eyg Treyd 1ieyd yooppelg yooppeiag qooppeayg yooppeag

- - - - - - = £31ava3 OTjroadg
237uo0ZuoW XOpUT DTJTW-DIST0J

Q3170441 231TOoLY zjacnb 91TT04Ayx 33ToEp 9313eT 2z3aenb 23TT0Ayx 07 Burpiodor HwLU 320y
9°8T T°81 T°¢T 0°'¢€e 09°8 €Tt %81 X9pUT JTJrw-dTIS|aq
23TU0ISVq 91Tu03s0q KL1gydaod KLxfydaod Lxfydaod Kxkydaod mwmm
z3yaenb zjaenb v3TUOZUOW 93TUIpTUES 931U031S0q 237U03S50q 93TUO1S0q No01 s, z0yIne TeUTSTIQ

. U N

‘ww QT-T-N fWO T<-)

d 4 d d d d d o13tadydaod-g :oanixog
PUTATTO-T0

fourteydou-oN fzjaevnb

-0 faaTjewaou~N ¢{epow

21°9T - ON %L°6T - ON %6°CT - ON %58 - DN %9°%T - ON %9°S - DN %2S°LT - DN SR suorITuIoguT rpow

. 10 dATIBWIOU TRTIae]

oNBTg 'L M oYerd ‘' "M oEIg ‘M /6€ /6€ /6€ /6€ Asfpeay

ONTP poop UTBR| TP TTTH 1933IN TP TP TP TP YT come Cont

£31) Teaauay jo| £31) Teajus) jo| Jeasud) jo § Ju ¢ oatdug jo oxrdug jo axypdug 3O aardug 3o (ro39 m;wwv w»cw
MS TW /T T|MN Tw /T T 3Inoqy $yo[nd uosTIH AN Tw Z/T %] @Nd TW g Inoqy AN Tw Z/T ¢ AN TW Z/T S 201 puE UOTILI0TY
Jaqunu Sut£JTIUSpT

811-d 80T-d h—-d €8-% T2-0T -8 80T-% s,1oyine [rurstiQ
(a1oqunu

STYl yarm dew uvo pory

v VaA €eve e Ive ove 6£¢C -T3USpT UOTIELDO0T) 3II0dox

sTyl 103 roqunu oTdwrsg

$3001 aaTsnajufl pozAfeue A[TedTWOYD JO O[qe]

11

*oN 918ueapenb o0a13op-T



R 66°66 0166 G0 00T $9°'00T 86°66 18°66

e e e e — - . I S —

- - - - - - - )

- - - - - - - S

- - - - - - - €os

— — — — - — - O me.

- - - - - - - oeyd

- - - 4870 SL°T - 90 (%)

e¢ 0 9Z°'0 - L8°0 - - S0'0 OuN

- - - - - - L£°0

50%4
0.°0 0%°0 0€°0 ov°1 0%°0 050 $S*0 rA

0OTlL

i 9970 AR $0°T 85°¢ €T 680 88°0 o%n
+

S0'0 S0°0 €1°0 IT°0 8¢°0 0Z'0 6T°0 ou

08'T 6%°¢ 01°¢ 80°¢ %0°€ 86°C 10°€ 0%y

T€°¢ A . L9°¢ A LLee 8¢ e olen

80°¢ Z1°¢ €0°¢ €L°6G 88°C 06°2 Sh'y . 0en

L2°2 %6°1 LY T 86 ¢ 0L°T 16°1 VLT 03

08°¢ 29°'1 ZL'0 18°% T€°T LT o A4 024
4

A4 %0 %62 90°% 6L°C v1*e 28°¢ 0724
) €2

6% LT 96°91 ZL'9T T0°LT L6°9T VERA 06°9T 01V

. N T
15" 29 7€ 89 £9°99 09°€S 7749 8€°S9 7679 0tfS
w 8T 181 08T 6L1 8LT LLT 9T ‘oy oTdueg

S)D01 IATSNAJUT pazAfeue K[TLITWIYD JO ITqRL

sas{[eue TEOTWOY)

IT -oN of8ueapenb oo0i13op-T

-107-



‘sajoulooy aoy 1T 2%cvd 008/

G966 06°66 av* 00T £€9°66 5966 8€ *00T 2666

. BT S SR Vg ¢ IR = =900 e ey
- - - - - - - o)

- - 20°0 - - - - o

- 90°0 - - - - - tos

- - - - €0°0 70°0 - 018

I 920 1170 L0°0, €0°0 0T°0 82°0 ovd
950 - £9°0 €0°0 220 - 70°0 265
910 Z1°0 €1°0 0T*0 210 Y170 6T°0 UK
<00 52*0 I1°0 10°0 LT°0 2€°0 68°0 Sols
9T*0 $5°0 02°0 I%°0 9€*0 6%°0 L1 20y
$5°0 L0 90°Y 5" 0 650 52°0 0s°€ L0
£9°0 SL°0 09°y €20 070 £0°0 €70 o%u

6T L 10°S €€ 98 °€ 10" TS € 9L "¢ 0%y
$6°¢€ €8°¢ ARET AR 6S°€ 8L°€ 06°¢ olen
9170 68°¢ TR T £0°€ $6°€ oLy 0e)
ST'0 8¢°0 810 91°0 92'0 €11 1€°¢ 03K
PT°T $7°1 €470 ere 99°T 992 10°€ 094
<8°0 cv'e 1S°T 8T°¢ G6°0 652 9T b €0%oq
€2°9T Z1°8T 86° 4T 9%° ST 62°ST 66°9T et Yoty
T9°19 0€ *09 v9°99 €519 91°89 8279 89° 06 %ots

m /6681 /7881 [EEL8T /76981 [TES8T [eTeT €81 ‘o ordues

§3001 9ATSni1juT poazAjvue L[TEOTWayd jo O[qe]

1T

sosATeue TeOTWOY)

‘oN a78ueapenb ooadop-t

-108-



16" 66 66°36 25 00T 2966 7S *00T 02°66 £0°00T  "S970W3003 103 TIT o%eq ong
T TTTLSuou ,is..s.ti)...wmt..ﬂ..uifi N 1 T I ” T 1
- <0 - - - - 13 1
£0°0 - - - - - - s
- - - - - - - €0s
1 - - - - - - o015
000 - - - - - - ovg
euou P10 s.°8 64°8 a3 bz T - %oy
: 020 €T'0 - - - - 1 OuR
750 0z°1 8570 19°0 - - 6,70 S0%a
180 ST°1 €0 90 262 6 € 610 o1y,
0,70 650 ) ) ) ) ) o

65°S) £€9°6) 13) 12°0) 15°0) *

€70 60°0 ) ) ) ) ) 0%
ov€ 999 79°€ 19°¢€ 850 890 Py 0%
9T°€ 0'z 62°€ 62°¢ AR 16°2 66°2 o%en
029 v L 270t 61" 0T 01 62° 6T [T°9 089
” 6L°2 969 8L°52 00" 2 L9°0 19°€ 0T*¢ 08K
90°s AL se°¢ sec 60° 12 06°¢ 9% 094
g 0z°g 09° Y vLy oL'8 2181 (10 t0%o4
00 LT 19°€T $6°TT 8L°TT 281 €6°Y 0581 oty
79°9¢ 09°0$ 06°12 vz ze €6y 226§ 0696 Cors.
m 961 /5561 761 €6T 61 161 061 oy aTdury

S$Y201 2ATsnIIUT pazAyeue A[TeOTWayYd jo oIqel

sasATeue TeoTWLaY)

TT *oN o73ueapenb aoa8op-T

-109-



'soj0uzooy 1oy 7T o8ed aog /7

oweor o oereer ,mwoow;f ¢€ "00T 88°66 8966 G€ 00T
Z - - Totou T TR = B IUC) S B
h B - - - - - 0
5070 69°0 £€€°0 €10 - - 90°0 S
- B B - - - - tos
w SR v0°0 - €0°0 - - £0°0 04S
13 600 - £0°0, - - £€1°0 oryq
ccro e 810 €€°0 - - $8°0 55
cCto 6€ €2°0 61°0 13 010 LT°0 OUN
auou L8°2 o1 S8°0 09°0 1470 09°0 S04
69°¢ st 6%°¢ 102 $8°0 %60 94°0 11
1$°€ e T 0L°T VAR S0 €1°0 89°0 +oN:
%6°0 2€°0 9€°0 €g’ 80'0 90°0 0€°0 -oNz
auou 68°¢C 8¢ T SL°T zs°¢ LL°€ 88°€ 0%y
© 6170 LL°0 91°1 18°T VAR 6€°€ 9€ € o%en
£8°9 €€°6 92°71 Ty 0T 60°L S1°L 859 or)
86°LT 98°L ¥€° 6 65°9 S0°¢ 61°€ S 03K
0L°ST 16T T1°21 [8°8 0Ly 91"y €Ty 034
08° T2 L€°9T %$°0T ¥8° L z€°S €9°'Y 98°€ foloq
26'¢ %0°6 62°0T S6°€T SE6T Se° 61 96°81 folry
LYAVA/ LY o€ LL°9€ 92" €V TS 0T°2S S6°€S Cots
W /5et0t \Nmmow 102 00C 66T 86T L6T oN ordueg

8001 2ATSNIJUT poazdreue ATIeoTWay> jo 9[qel

IT 'oN o1dueapenb osouBop-T

sos{{eue TeOTWaY)

-110-



"§930u3003 103 /TT o8ud oag /-

oo 66 aisxmmuﬁo-%:s(;:;j‘¢s«;fzoowijlliagr-;$,,;,bcwg;"!\ £9:66 96°66 . o S
w SIVAV 90°0 L0°0 80°0 Zt°o - ~ It
| £0°0 €0°0 20°0 €0°0 20°0 - - o
01°0 00°0 £0°0 00°0 00°0 - - g
- - - - - - - mCm
i - - - - - - - 01s
- - - - - - - ovd
00°0 00°'0 ¢0'0 10°0 S0'0 60°0 - %0
20°0 20°0 71'0 0T°0 80°0 71°0 L0°0 Oul
620 €0 62'0 790 8%°0 6€°0 0Z°0 0%
6€°0 05°0 15°0 85°0 6L°0 S€°0 - Co1L
. w ) R ) ) €6°0 ) 0%

%60 ) z°1) . ¥%°0) v*2) . 60°T) z
) Z1o ) ) €T°0 ) O°H
9'¢ 1€ 18°C AR L' 19°¢ LL"0 0%y
£°¢ 0'¢ vE Y S'¢ Ty 9z*Y €7 o%en

€2°¢ 8°¢ 62°6 0°S 9°% 8¢ e 'L 0®)

80°'T 9°'1 ST ST 0°¢ 06'0 LS*S 0%l

0°'¢C 0°'¢ 60°C "'z 8¢ S0°¢ 16°9 0241

9'2 L'z 99°¢ L*2 €Y €8°1 ST°0 t0%eua

891 9°9T 29 L1 ¢ 91 7°81 GL*9T 08°8T Colty

7°69 9°€9 60°29 8'€9 1°8S 6€°€9 7095 %o1s

012 602 /07802 L0z 902 04 70¢ "oy ordues

5001 9aTSnijuy poazATeue A[TBOTWAYD JO ITqEL

sosATeuR TEITWAY)

T *ON @1dueapenb oou3op-1

-111-



*S030U00J 10j Nﬂﬂ.owma. oag [

6 w6 eor_ o %r 00T L7°66 LL66
- 1o 10°0 - %0°0 90°0 70°0 4
- 5100 20°0 - 00°0. 200 1070 1)
- £€0°0 00°0 - 00°0 £0°0 00°0 S
B B - os
- e S R ) ) B 01S
m B h - org
02°0 11°0 00°0 9°2 10°0 1€°0 10°0 209
: C0 2z 0 00°0 910 z0'0 €0°0 $0°0
: OuR
! 89°0 69°0 zo0° 810 8T°0 71°0 £¢'0 S T
! 0d
i
! 06°0 €6°0 80° 62°0 0£°0 L2°0 8€°0 z
! ) OTL
w ) 2570 ) TR ) S7°0 0T°T o
! 9%°0) 0s* ) 86°0) +
| ) 50°0 ) 0'1 ) 10 62°0 oty
_ 9y §9°y 6°S 9°¢ 8¢ 99°¢ 9L'e 0%y
! $'g 66" % €7 0y 9*y $6°€ 9L°€ o%ex
| .
| €L 61°8 79°0 8¢ 9°1 86°¢ s€°¢ ov)
w 0°¢ 6T°¢ 81°0 9L°0 LS*0 £9°0 50°T 03K
i
i
z'y €9°Y zL'o AR €6°0 P T 66° T 0od
A L0y 7T ST $'1 0z°1 €2°¢ €0%o1
€ L1 9€ LT A 76T 291 28° 6T 291 Solty
L°0S %0°0¢ 9*9¢ L°S9 769 29°89 2€°99 %013
| __
. L1z /7912 STz LA €1z JZHeIe JTRTTE ‘o ordues
1 .

§)001 aATsnajuy pozdreue ([TedTWayd jo STqeL

IT *©ON @13ueiapenb ooadop-1

sasfTeue TBOTWOY)

-112-



| *§030U300] 107 /LT oded 208 /

v 66 00T oot L8°66 00T 00T 00T
Y R J N T 1 At H R .;T 0o T T T TotroT T T80 T T - - T
200 %00 80°0 €00 £0°0 - - %)
10°0 00°0 00°0 20°0 00°0 - - s
- - - - - - - “os
- - - - ~ - - 048
- - - - - - - oea
10°0 10°0 200 6T°0 10°0 - 2¢°0 %05
| 6T°0 9T*0 02°0 pz*0 61°0 %20 220 UK
1270 Sv°0 690 £80 670 £8°0 950 %04
89°0 980 060 TE'T 68°0 00°T 580 %or1
1270 ) ) 59°0 ) ) ol

85°0) 06°0) 69°0) (107)08°0 %5*0) +
L1°0 ) ) ST°0 ) ) 0%
20°S 8"y Sy 05T AL 0'Y 8"y 0%
1°S 9%y vy 62°¢ 9y 'Y 0°9 oCey
6Ly - €°¢ 0°¢ €6°TT 7*9 9'g $'9 0e9
TT°T 8°1 9°¢ VAR £°C L€ £°C 03K
6L°T 87 8°¢ 9g° ¢ prg 1°g 6°€ 004
LT'€ 0y '€ 61°9 Iy 19 0y to%oa
60°6T 9° LT 9° LT 95°9T S'81 9°6T 8°LT foltv
£1°86 0°L6 6°€S 00°LY Lys v 6Y 0°2S %ots
: /57722 XA zee /<y 1444 02e 61¢ 8T¢C *ON .,uﬂaamm
{

§)001 2ATSNIJUT pazhAreur A[TedIWwayd jo o9[qel

1T

sasf{[euR TBOTWOY)

*oN orduevapenb ooadop-1

-113-



.m@uoﬂuoow Howmﬂ@wm& 20y \a

U] 00T .06 00T £L°66 S 00t 00T _ . .
0°0 - - ("0 £0°0 - . 1
10°0 - - $0'0 20°0 - - )
- - - 00°0 10°0 - - S
- - - - - - - os
- - - - - - - 01s
- - - - - - - ovd
20°0 T1°0 v6°0 10°0 £0°0 0%°0 - %09
900 y1°0 01" 0 €170 910 81°0 970 oux
01°0 v9°0 0£°0 05°0 9T°0 0%°0 05°0 %0%a
0£°0 %970 26°0 980 €270 0L°0 1870 CotL
08°0 ) ) €€°0 ) ) o%r

65°0) 2°1) £5°0) 9£°0) (*1°0°1) 08°'0) +
SE°0 ) ) Lz°0 ) ) o
LY 8¢ 8°¢ €€ 22y Ty €y 0%y
LS ' 6 Sy 82°S 2°S €y o%en
€T 52 0°¢ €' 0c°s 99 $*9 . 089
01 't 't 0°2 SL°0 6°1 1°2 03K
8L°0 0z LT 8*2 Ge°T peg £°¢ 094
'z 9°¢ 9'Z 'y 50°€ L€ 9'g 0%u
A 891 79T peLT Te 02 68T ¢'8T Coly
6°¢9 929 €29 2°86 €715 296 956 %ots
Tez A 62¢ 827 P 922 sze ‘oN orduvs

.

$}001 PATsSNIJuf paziTeue L[[edTwayd jo o[qe]

sosfIeue TBOTWDY)

‘oN ofdueapenb oo0a3dop-T

~114-



[ J——

66 00T 00T 00T 00T 00T $8°66
S QT T QY T T T Q)T T T T g g = S S 1) B R T
- 100 10°0 10°0 - - 20°0 -
- - - 20°0 - - - S
L340 - - - - - - €os
. . ) x - B B 048
B - h - - - - ovd
2'2 100 0 10°0 50" 0> 6€°0 10°0 260
K70 0T°0 10°0 20°0 21°0 €0°0 €0°0 U
1170 LT°0 20°0 ST°0 820 90°0 . 10°0 S,Z,
€70 7970 0T°0 €770 09°0 92*0 9T°0 Zors
) ) ) ) 890 2570 0€°0 +oN:
S VARY) 8L°0) 9°2) s
) ) ) ) 71'0 9¢°0 €1°0 _O°H
0°9 'y 2*9 €Y 9°9 by v L 0%
€y 69 9°y 61 Sy 9°g LS*s oCen
62 65°0 82°0 P1°0 e 6°T 9%°0 01D
€€°0 29°0 p1°0 85°0 $9°0 P10 80°0 031
2670 T'T y1°0 85°0 ' 1 27°0 2670 094
87 1°¢ $8°0 €€ 0°¢ LT 29°T to%ea
€ L1 p*8T 9T 8°L1 Z'8T LT 90°8T folrv
1°19 2'€9 8°0L p*59 19 999 77469 Cots
M 8ET 757z 9%z S€2 vz €€z X roN oTdueg
i .

sasAleue TeOTWOY)

S}D01 IATSNIJUT pozATrur A[TEOTWaYd Jo aTqel

11 -oN oT1duvapenb osoudop-71

-115-



* sJajoujooy 103

1L 98ey ooy /

9On Il I ¢V 01 ) L...86%66 .. .. _._00T o 00t ... .66 6§66 .
- - - 900 80°0 60° 80°0 K
- - - 10°0 T0°0 10° - 19
- - - - - - 20°0 s
; - - - - - - tos
T - - - - - - _Ofs
- - - - - - - o
T2°0 10°0 ¥0°0 0 91 pel 9£°0 %02
2100 £0°0 60°0 80°0 910 PT*0 ST*0 UK
5170 700 €170 0T°0 9Z*0 0T*0 1°0 0%
01°0 VARY Z€°0 €0 25°0 070 yE"0 ‘o
0L°0 79°0 €70 ) ) ) b0°T ol
| p°1) p*1) 2 T) t
8T*0 0z'0 0T°0 ) ) ) $%°0 Lo
TR oS 9Ly S'€T 6'Y 9°y 89°¢€ 0%y
<6y 08"y 67°S 0€°0 7Y 09 98°g ofen
22°0 00° 591 01°0 9°2 L2 SL*0 0eD
8070 01°0 990 12°0 0°1 250 92°0 08K
692 6T°1 60°2 0T°0 T°¢ £6°0 €170 02d
£9'1 90°€ 69T 6°¢ 'z 1°¢ 962 t0%q
68°CT 88" ST $0°9T c*8T LT 0°6T 2o LT Yoliyv
0T*89 96°89 8L°99 p*29 2°19 2°09 6659 Cors.
Sy VA XA €ve (AZA T%¢ ove \\mmmmw "ON ommmmwMu

$)001 2ATSNIJUT pozATeur ATTEOTWOYd jJO OTqel

sasfA{eue TedTWaY)H

IT *oN or8ueapenb o0a30p-T

-116-



‘¥0°0 = S PU®B 4

%0°0

U

"S0°0

[t}

‘600

‘0170

‘S0°0

'¢0°0

"L0°0

S pue

S pue

S pue

i

It

10

10

0

(0]

pue 4

pue g

103

103

103

103

103

103

aogy

103y

sso]

ss9q

5897

5597

$59]

5597

897

s597

‘GO0 — 00D seopnyour
‘€0°0 — 00D so9pniour

'%2°0 = 1D pue 4 103 O

*TL°'0 - NOHN SuUTejuod

‘10°0 - NouN SuUTe3u0d

*10°0 - Noum SUTB3UOD

*60°0 - ‘sod pur Z0'0 ~ oIz surejuod

[4

Nmom ‘T0'0 - ~Q1Z surejuod

*T0°0 - AOHmvNoﬂz pue ‘zG¢°T -

'€0'0 - mow> pue [0°'0 - Noum SuTBIUO0D

OSTVY

osTy

S$S97

OSTVY

oSTVY

OSTVY

oSTV

osTy

-117-



No.

77

78

79

80

81

82

83

l-degree quadrangle No. 18

Geologic age

. . . Age Reference
Location Type Mineral m.y. remarks
Cripple Creek; syenite K-Ar Hornblende 33.4+10 Gast and others
(1966)
do. (same sample do. do. 33.8+1.3 do.
as 77)
Salida; Cameron Mtn. stock. do. Biotite 70.4+2.1 do.
do. do. Hornblende 69.4+2.1 do.
Devils Hole; Rosita Fm. do. Whole rock? 38.2+1.5 Siems (1968) (extru-

at Rosita Hills.

sive rock)

Game Ridge; Rosita Hills. do. Whole rock? 33.2+0.9 do.
Silver Cliff; rhyolite Rb87 Obsidian 40+13 do.
lava flow. Sr87

{ining Districts

Mining District Class Metzals
Cripple Creek 2 Au, Ag
Westcliff-Silver Cliff 4 Ag, Au, Pb,
Zn, Cu
Rosita Hills 4 Ag,Pb,
Cu, Au
Oak Creek 47 Pb
Tallahassee Creek 4 U
Cotopaxi 5 Zn, Cu, Pb,
Au, Ag
Grape Creek 6 zn, Pb, Cu,
(Greenhorn) Au, Ag
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Type of Ore Deposit

Au tellurides in:

1. single and multiple
fissure veins.

2. irregular deposits
in shattered rock.

3. mineralized '"collapse

breccias."

Tertiary veins in
Precambrian granite and

Tertiary rhyolite.

Tertiary veins and

pipes in volcanic rock.

Cerrussite in lenses, stringers,

and small pockets in Precambrian.

Sedimentary deposit in

Eocene? arkose.

Veins in Precambrian granite.
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No.

84

85

86

87

88

89

90

91

92

93

94

95

96

97

l-degree quadrangle No.

19

Geologic age

Location Type

Crested Butte ski area; 100 K-Ar
ft S of top of gondola lift.
Rock chemical analysis No. 286.
Crested Butte laccolith.
Near corner of secs. 27, 28, K-Arx
33, and 34, T. 51 N., R. 8 E.,
vitrophyric welded tuff.

do.

(Same sample) K-Ar

Ruby Mtn.; NE1/4NW1/4 sec. 13, K-Ar
T. 15 N., R. 78 W.
Obsidian pellets.

NW end of Sugarloaf Mtn., K-Ar
SE1/4NE1/4 sec. 11, T. 15 S.,

R. 78 W. Porphyritic

rhyolite.

Quarry; SW1/4SEl/4 sec. 11, K~Ar

T. 15 S., R. 78 W.,
porphyritic rhyolite.

Sec. 32, T. 49 N., R. 8 E., K-Ar

andesite porphyry.

Sec. 32, Tl 49 N.,k. 8 El: K-Ar
andesite porphyry

Sec. 6, T. 48 N., R. 8 E., K-Ar
vesicular basalt.

Browns Canyon wvolcanics; K-Ar
Lat 38°39'19" N, Long 106°
03'34" W. Porphyritic quartz

latite vitrophyre.

do. (Same rock) K~Ar
Tertiary volcanic sequence K-Ar
near Salida; quartz latite
with vitrophyre.

do. (same rock) K~Ar

do. (same rock) K-Ar

Mineral

Biotite

Biotite

Glassy
matrix

Glass

Feldspar

Feldspar

Biotite

Age
m.y.

29.1+1.0

34+3

34+3

29.3+1.5

29.140.9

28+0.8

33.2+1.0

Reference,
remarks

Obradovich and

others (1969)

Van Alstine (1965);

extrusive rock

do.

Van Alstine (1969);

extrusive rock

do.

do.

Marvin, 1970,

pers. commun.
extrusive rock

Plagioclase 33.743.4 Marvin, 1970,

. pers. commun.
(andesine) extrusive rock
Plagioclase 34.2+43.4 do.
(labradorite)

Biotite 37.341.9 do.
Sanidine 35.441.1 do.
Biotite 34 do.
Sanidine 39 do.

Glass 34 do.
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Mining District

Garfield-ionarch

Tomichi (Whitepine)

Bonanza (Kerber Creek)

Chalk Creek
(Alpine, Romley, St. Elmo)

Tincup

Gold Brick -
Pitkin

Spring Creek
(Spring Gulch)

Sedalia

Browns Canyon

Cochetopa

~
.—~2farshall Pass

Quartz Creek

Elk Yountain

Taylor Park

20x Canyon

L e

Zt. Harvard

(Riverside)

l1-degree quadrangle No. 19

Mining Districts

Class

3

67

Metals
Ag, Pb, Zn,
Au, Cu

Zn, Pb, Ag

Ag, Pb, Cu

Au, Pb, Zn,

Ag, Au, Pb
(Mo, W)

Au, Ag, Pb

Zn, Pb, Ag
EEy Au, Ag,

Zn

Fluorspar

Ag, Pb, Au
Ag’ Au, CU,
Pb, Zn

Pb, Ag, ZIn
Au

Au, Ag, Pb,

~129-

Replacement deposits in
linestone and dolomite, and
veins in Tertlary igneous

and other rocks.

1. Replacement deposits in
limestone and dolomite
2. Contact deposits

3. TFissure veins

Veins of 2 types, mostly in
volcanic rock -
1. Base metal sulfides

.

2. High silver-low sulfide.

Pyritic quartz veins and base
metal sulfide veins in Tertiary

igneous rock.

Manto deposits and veins

Veins in Precambrian granite

and schist.

Zinc and lead carbonate replace-

ment bodies in Leadville dolomite.

Chalcopyrite disseminated

through schist.

Epithermal fissure veins in
Precambrian rocks and Tertiary
rhyolite porphyry.

Pitchblende veins in Morrison

Fm. and Precambrian schist.

Pitchblende in limestone,
sandstone, and shale of

Belden Fm.

Replacement bodies in dolomite.

Base metal sulfide veins

containing Au and Ag in Tertiary

igneous rock.

Replacement bodies in dolomite

and veins in granite.
Au-quartz veins in schist.

Veins in Precambrian granite

cut by Tertiary dikes.
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l1-degree quadrangle No. 20

Geologic age

Age Reference,
No. Location Type Mineral m.y. remarks
98 Paradise stock. Rock K-Ar Biotite 29.0+1.1 Obradovich and
chemical analysis no. 301. others (1969)
99 Spruce Ridge dike; about 11 K-Ar Biotite 66.9+4 Dickinson and
mi NNE of Ouray. Rock others (1968)
chemical analysis no. 324C.
100 Sapinero Mesa. Tuff of K-Ar Biotite 26.8+2.7 Steven'and others
Fish Canyon. (1967). Extrusive
rock.
Mining Districts
Mining District Class Metals Type of Ore Deposit
Ouray (includes 2 Au, Ag, Veins and mineralized
districts of Red Mtn., Pb, Cu pipes

Sneffels, and

Uncompahgre)
Lake City (includes 3 Ag, ‘Pb, Fissure filling and
districts of Galena Au replacement veins.

and Lake Fork)

Ruby 4 Ag Veins in Mesaverde shale.
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l-degrce quadrangle No. 21

Mining Districts

Mining district Class Metals Tvpe of Ore Devosit
La Sal Creek 5 Cu, Ag, Au Sandstone of the Dolores

Formation impregnated with
chalcocite. Native Cu and

Ag in fault brecciz zones.

Gateway 6 Cu, Ag Fissure and fault fillings

in sandstone.

Unaweep 6 Cu, Ag Fissure fillings in Precambrian

rock and sedimentary rock.

Naturita 6 Au, Ag Placer.
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No.

101

102

103

105

106
107

108

l-degree quadrangle No. 22

Location

Augite-biotite monzonite

facies of Rico dome.

Lat 37°41'34" N, Long 108°

02'42"™ W.

Same as 101.

Same as lOll
Hornblende monzonite

facies of Rico dome,

Lat 37°41'47" N, Long
108°02'21" W.

Same as 104.

Same as 104.

Dike of altered hornblende

diorite porphyry 4 mi S

of Rico.
Long 108°3'35" W.
Same location as 107.

Same rock ,

Same rock

Same rock,

Same rock.

Same rock.

Lat 37°38'20" N,

Geologic age

Type  Mineral
K~Ar Biotite
Fission Zircon
track
do. Sphene
K-Ar Hornblende
Fission Zircon
track
do. Spliene
K-Ar Pyroxene
(contains 2
chlorite an
107% rock)
do. Whole rock
(less heavy

fraction)

Ay
nge

n.y.

64

57+4

4413

49.8+?
179
5%

d

61.3
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Pratt, 1971,
pers. Commun.

do.

do.

do.
(younger ages suggest

reheating5
do.

Armstrong (1969)

Age is too great

Arustrong (1969)




.y \ TR ;- ) 4
1Y Laceol {th of hornblende= Y~hr Horubleade Ll rroatrony (00609,

diorite porphyry In Sun (containg 5% bye li oo preant
Dance cluster of laccoliths, chlorite and 3%
Ute Mountains. Lat37°914'22" N, rock)

Long 108°46'32" W,

110 Same location as 109. X~Ar  ¥nole rock  &3.7 rrmstrong (1969)
Same rock, (less heavy
" fraction).
111 Augite monzonite from K~Ar  Augite (con- 85.5 Armstrong (1969)
Yadden Creekx, La Plata tains 5%
ltns. Lat 37°23'20" N, horablende
Long 108°4'40".

and 67 rock).
112 Same location as 111. K=Ar. Biotite 65.0 Armstrong (1969)

Same rock. {contains

4% chlorite,

6% hornblende).

v

Mining Districts

Mining District Class Metals Type of Ore Deposit

Rico 3 Ag, Zn, Pb, Veins and blanket deposits.
Au, Cu

La Plata 4 Au, Ag, Veins and replacement deposits
Pb, Cu of Au-bearing and Ag-bearing

telluride ores.

Dunton 6 Ag, Au, Pb A -

(Lone Cone)
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No.

113

114

115

116

117

118

119

l-degree quadrangle No. 23

Location

1.5 mi S of Silverton

along U.S. Route 550.

Quartz monzonite stock.

About 1 mi S of
Silverton along U.S.
Route 550. Same stock
as 113.

About 0.5 mi E of
Colorado Route 145

on Ophir Pass Road;
monzonite stock.
Hornblende latite
porphyry at Lat
37°42'28" N, Long
107°55'13" W.

Same location and

rock as 116.

Same location and

rock as 116.

Biotite trachyte at
Lat 37°44'3" N,

Long 107°56'26" W.

Geologic age

Type

K-Ar

K-Ar

K-Ar

K-Ar

Fission
track
Fission
track

K-Ar

Mineral

Biotite

Hornblende
(includes
some biotite
and chlorite)
Biotite
(includes
about 407%
chlorite)

Hornblende

Zircon

Sphene

Biotite

Age
m.y.

26.9

25.4

80.1

57+3

63+10

16.2

Reference,
remarks

McDowell (1966)

McDowell (1966)

McDowell (1966)

Pratt, 1971, pers. commun.
(probably too high)
(See rock analysis
no.

348)

Pratt, 1971, pers. commun.

Pratt, 1971, pers. commun.

Pratt, 1971, pers. commun.
(See rock analysis

no. 347



l-degree quadrangic No. 49

Mining Districts

Mining District Class Metals Type of Ore Leresit
Telluride (including 2 Au,Ag,Pb, Fissure veins in Tertiary
Sneffels district) Cu, Zn eXtrusives.

Silverton 2 Au, Ag, Pb, Fissure veins in Tertiary.

Zn, Cu, (W) intrusives

Ophir ‘ 4 Ag, Au, Pb, Fissure veins in Tertiary intru-~

Cu, Zn,(W) sives and extrusives.

Eureka 4 Au, Ag, Pb, Fissure veins and cnhimney
J
Zn, Cu,(W) deposits in-Tertiary intrusive

and extrusive rocks.

Mt. Wilson - 5 Au, Ag,Pb, Fissure veins in Mt. Wilson
Cu, 'Zn stock.
Carson 5 Ag, Cu, Au .Fissure veins in Tertiary

extrusives and intrusives.

Burrows Park 5 Au, Ag, Cu, Fissure fillings in Tertiary
(Whitecross) Pb, Zn extrusives.
Bear Creek 5 Ag, Au, Cu Fissure veins in Precambrian

schist, slate, and quartzite.
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No.

120

121

122

123

124

Mining District

l-degree quadrangle No. 24

Geologic age

Location Type

Rhyolite dike at Summer K-Ar

Coon volcanic center,

Lat 37°49' N, Long

106°20"' W.

Rhyodacite dike at K-Ar

Summer Coon volcanic

center, Lat 37°47' N,

Long 106°26' W.

Same location and rock K-Ar

as 121

Alamosa River stock; K-Ar

monzonite from W slope

of Telluride Mtn.

Lat 37°23' N,

Long 106°33' W.

Los Mogotes dike K-Ar

(diabase dike from

Los Mogotes crater)

in Hinsdale Fm.

Lat 37°04' N,

Long 106°11' W.
Mining

Class

Creede 3

Summitville 4

Wagon Wheel Gap 4

Platoro 6

Mineral

Biotite

Biotite

Hornblende

Biotite

Plagioclase

Districts
Metals
Ag, Pb, Zn,

Au, Cu

Au, Ag, Cu

Fluorite

Au, Ag, Cu,

Pb

~170~-

Age Reference,

n.y. remarks

32.4 Lipman and others
+1.3 (1970)

34.4 Lipman and others
H1.4  (1970)

35.0 Lipman and others
+2.4 (1970)

29.1 Lipman and others
1.2 (1970)

5.3 Lipman and others
0.7 (1970). See rock

analysis no. 373.

Type of Ore Deposit

Fissure veins in Tertiary
extrasive rock.

Veins and pipes in altered
extrusive rocks and some
intrusive dikes.

Fluorite veins in rhyolitic
tuffs and breccias of
Miocene age.

Veins in Tertiary volcanic

volcanic rocks.
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l-degree quadrangle No. 25

Geologic age

Geologic age date of 32 m.y. (K-Ar) for partially unroofed granite

batholith in the Blanca Peak massif in Sangre de Cristo Mountains

(Goddard, Briggs, and Webb, 1964).

shown on State map.

Mining Districts

Mining District Class Metals
Crestone 6 Au
Russell 6 Au

(Grayback)

-175-

Shown on 1° quadrangle; not

Tvoe of ore Devnosit

Veins in shear zones in
Precambrian rock.

Veins in sandstone and
limestone of Carboniferous
age intruded by Tertiary?
monzonite and diorite, and

placer gold.
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l1-degree quadrangle No. 26

Geologic age

No. Location Type Mineral i?;. zzézzizce’

125 East Spanish Peak K-Ar Whole rock  39.5 Armstrong (1969)
Lat 37°25'20" N, (adamellite
Long 104°58'29" W. porphyry)
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