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Octoher 19, 1973

John M. Mash, Gsophysical Consultant
3558 S, Jasmine Street
Denver, Colorado 80237

Petro-Lewis Corporation
1600 Broadway
Denver, Colorado 80202

Attention: Mr. John E. Lucken

Manager of Geothermal Exploration

Report on Interpretation of Geophysical Data
Buena Vista Area, Colorado

To attempt to delineate the configuration of a possible Till
area along the Arkansas River with the view of locating
aguifers and traps.
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k,

Review published data

Interview and collect data and ideas from geologistis
and geophysicists at the United States Geological
Survey and Colorade School of Mines, who have been
involved with this area.

intarpret existing geophysical and geological data
consisting of gravity, magnetic and resistivity surveys
by U.5.G.5. plus one test hole to a depth of 1000 feet;
Also geologic and topographic maps and publications.
Recommend any further geophysical work needed to locate
additional test holes.

Interviews

A.

Dean Kleinkoph, Geophysicist U.5.G.5. - He stated that
Jim Case, U. 5. G. 5. in Corpus Christi, had recentily
started to put together the geological and geophysical
data in the Buena Vista area but had not progressed
very Tar, He showed me a recent Bouger gravity map of
the area contoured on 2.0 mg! interval., Would not Tet
me have a copy. (Map used is contoured on a 5.0 mgl
interval but appears to contain same data.)

Glen Scot, Geologist, U.5.G.5. had the same Bouger
gravity map and was assembling gsologic data to send
to Case for interpretation. We discussed the lack of
definition of any fault zone on the west side of the
111 area by geophysical data. He stated the fault
(Sawatch) was definitely shown on the surface.

Ogden Twado, Geologist, U.5.G.5. has workad the

Arkansas graben area for many years. He stated ths
density of the Mt. Princeton batholith, guartz monzonite,
light granite, and porphyries, would be around 2.60.

On fill density he said two measurements they made

gavae 1.81 and 2.02 for cores near surface. He stated

the density on the east side of the Till would he

around 2,70,




Twedo thinks all faults involved in the Arkansas graben
are high angle normal. He visualizes the east sida of
the Til1l as steeper, deeper, with Taults more nearly
vertical and concentrated in a narrowar band. He saw
nothing wrong with floor of fill in the Leadviile area
sloping west, while possibly sloping east in Buena
Vista area.

D. Don Knepper, graduate student, Colorado School of Mines,
has worked the Sawatch fault zone, including the Mt.
Princeton area and south. He states the fault is quite
difficult to find even on the surface. 1t is probably
not a single narrow zone but a complicated block faulted
wide zona. He is in the process of furpishing his maps
to Jim Case to incorporate in Case's report.

Knepper, fairly knowledgeable in geophysics, states hs

and Case have been wondering about the lack of geophysical
expression of the Sawatch fault zone. Knepper is emphatic
about the fault being there and thinks the throw must be
frem 30G0' to 10,000%.

Interpretation

On Plate 1 are shown the locations of Magnatic Profiles
MA - MA', MB ~ MB', MC - MC', MD -~ MD', ME -~ ME', MF - MF';
Gravity Profiles GA - GA', GB - GB', GC - GC', along with
the main points of interpratation. ATl interpretations
from U.S.G.S. magnetic and gravity data, Plates 1t and 111
whnich also show the locations of the profiies.

The fault on the east side of the fill is quite apparent
in the gravity coverage. This fault, while shown as a
vertical block fault on Plate 1 and on the profiles, could,
fust as well be a series of down dropped blocks, stair-
stepped down to the west. The fill density of 2.20 is
considered reasonable but is not a firm figure. A lower fill
density would result in tess throw.

Concerning the fault on the west side of the fill, Plate |
and the west side of Profile GC - GC', we have several
ambiguities.

The data are quite sparse and it is difficult to know
how to draw the gravity profile. The profile used can be
considered only an approximation. However, there is enough
data to indicate a strong probability of a fault. Using the
same i1l density as on ‘the east side {2.20) and 2.60 for
the Mt, Princeton complex, the density contrast of 0.4 pro-
vides a throw of 1400*. if we use a higher fill density,
say 2.540, the density contrast of 0.2 gives a throw of 2800°'.

Going further, it is possible from the gravity data that
this fault profile could be as much as 9.0 milligals. Using
this figure we get throws of 1750' and 35007, depending upon
which density contrast used - 3500'" throw goes with a density
contrast of 0.2, This throw is considered a maximum figure




and 1s shown on profile GC - GC' as such., |t can probably

be moved to the sast as a high angle reverse fault tying in to
the surface trace, since the 3.0 milligal curve would push

the inflection point eastward. This fault appears to be less
prominent both north and scuth from profile GC - GC'.

The depth to magnetic basement values from the magnetic
profiles are not easy to identify, particulariy those on the
east side of the fill area, east of the gravity fauit. They
represent just what they say, depth to magnetic basement and
their position east of the fault suggests the gravity fault
zone may have a subtle relationship with a roughly paraliel
break in the composition of the magnetic basement.

The depth to magnetic basement values on the west side
indicate what we have known, namely that Mt. Princeton
consists of several different types of intrusive material.
Each determination comes from a break between two types of
magnetic material.

The resistivity data, '""Open File Report' 71002 U.S.G.S.
June 1971, agree gualitatively with this interpretation on
the east side of the Till along gravity profile GA - GA'.
However, resistivity data do not have quantitative resolu-~
tion much more than 2000 feet Gelow the surface,

Conclusions

There is undoubtedly a graben area with low density fili
similar to that shown on Plate |. The faulting on the east
is large and well defined, extending at least for 10 or 12
miles in the area investigated. The faulting on the west is
much more subtle, partly due to its broken nature and
partly due to less density contrast. 1t seems quite probable
that a large portion of the Sawatch fault could involve the
Mt. Princeton batholith complex on both sides and therefore
not show In the gravity coverages because no density con-—
trast is involved. 1t has been computed only in one
general location on profile GC « GC' as shown on Plate 1.

It appears to have less throw both northeast and southwest.

The graben appears to be deeper on the east side. The
configuration of the bottom of the fill is unknown except
that it apparently goes from an elevation of +550! +1830',
+1100' (3 profiles) on the east to +5500' or +6600' (GC ~ GC')
on the west.



Enclosures:

A detailed gravity survey would probably resolve this
problem, however, the cost would be at least $50,000.00
even it a suitable crew and competent Interpreter could
be found. A more direct mathod would be use of a core

drilt. This appears to offer the quickest and best
solution.
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f/// John M.Mash

Plate 1 Summary of interpretation
Plate 11 U.5.G6.5. Aeromagnetic Map showing Profiles
Plate Il U.S.G.S5. Bouguer Gravity Map showing Profiles

Profites GA - GA', GB ~ GB', GC - GC' - Gravity Interpretation

Profiles MA - MA' MB - MB', MC - MC', MD - MD', ME ~ ME?,
MF - MF' = Magnetic Interpretation
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October 19, 1973

From: John M. Nash, Geophysical Consultant
3958 $. Jasmine Street
Denver, Colorado 80237

To: Petro-Lewis Corporation
1600 Broadway -
Denver, Colorado 80202

Attention: Mr. John E. Lucken
Manager of Geothermal Exploration

Subject: Report on Interpretation of Geophysical Data
Buena Vista Area, Colorado

Objective: To attempt to delineate the configuration of a possible fill
area along the Arkansas River with the view of locating
aquifers and traps.

Procedures:

1. Review published data

2. Interview and collect data and ideas from geologists
and geophysicists at the United States Geolegical
Survey and Colorado Scheol of Hines, who have been

. involved with this area,

3. interpret existing geopnysical and geoiogical data
consisting of gravity, magnetic and resistivity surveys
by U.5.G6.5. plus one test hole to a depth of 1000 feet; :
Also geologic and topographic maps and publications. o

L, Recommend any further geophysical work needed to locate
additicnal test holes,

Results: Interviews

A. Dean Kleinkoph, Geophysicist U.5.6.5. - He stated that
Jim Case, U. S. G. S. in Corpus Christi, had recently
started to put together the geological and geophysical :
data in the Buena Vista area but had not progressed : :
very far. He showed me a recent Bouger gravity map of :
the area contoured on 2.0 mgl interval. VWould not let
me have a copy. (Map used is contoured on a 5.0 mg]
interval but appears to contain same data.)

P
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B. Glen Scot, Geologist, U.5.6.5, had the same Bouger
gravity map and was assembling geologic data to send
“ to Case for interpretation. We discussed the lack of
definition of any fault zone on the west side of the
fill area by geophysical data. He stated the fault
(Sawatch} was definitely shown on the surface.

€. Ogden Twedo, Geolegist, U.S5.6.5. has worked the
Arkansas graben area for many vears. He stated the
density of the Mt. Princeton batholith, quartz morzonite, _ i
l1ight granite, and porphyries, would be around 2.60. in
On fill density he said two measurements they made’ '
gave 1.81 and 2.02 for cores near surface. He stated
the density on the east side of the fill wouid be
around 2.70, )
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Twedo thinks all fauits involved in the Arkansas graben
are high angle normal. He visualizes the east side of
the fill as steeper, deeper, with faults more neariy
‘vertical and concentrated in-a narrower band. He saw
nothing wrong with floor of fill in the Leadville area
sloping west, while possibly sloping east in Buena
Vista area.

o .
(gz:j;éh Kn;;;;;:jgraduate student, Colorado School of Mines,

“hasrworked the Sawatch fault zone, including the Mt.
Princeton area and south., He states the fault is guite
difficult to find even on the surface. It is probzbly
not a single narrow zona but a complicated block faulted
wide zone. He is in the process of furnishing his maps
to Jim Case to incorporate in Case's report.

Knepper, fairly knowledgeable in geophysics, states he

and Case have been wondering about the lack of geophysical
expression of the Sawatch fault zone. HKnepper is emphatic
about the fault being there and thinks the throw must be
from 3000' to 10,000,

interpretation

On Plate 1 are shown the locations of Magnetic Profiles
HMA - MA', M3 - MB' ) MU - HCY, MD - MD', ME - ME', MF - 1iF%;
Gravity Profiles GA - GA', GD ~ 8B', GC ~ GC', along with
the main points of interprecation. All interpretations
from U.5.G6.5. magnetic and gravity data, Plates 1l and 111

which also show ths lccations of the profiles.

The fault on the east side of the fill is quite apparent
In the gravity coverage. This fault, while shown as a
vertical block fault on Plate | and on the profiles, could,
just as well be a series of down dropped blocks, stair-
stepped down to the west. The fill density of 2.20 is
considered reascnable but is not a firm figure. A lower fill
density would result in less throw.

Concerning the fault on the west side of the fill, Plate |
and the west side of Profile GC - GC', we have several
ambiguities.

The data are quite sparse and it is difficult to know
how to draw the gravity profile. The profile used can be
considered only an apprcximaticen. Hewever, there is znough
data to indicate a strong probability of a fault. Using the
same fill density as on the east side (2.20) and 2.60 for
the Mt. Princeton complex, the density contrast of 0.4 pro-
vides a throw of 1400'. 1f we use a higher fill density,
say 2.40, the density contrast of 0.2 gives a throw of 2800',

~ Going further, it is possible from the gravity data that
this fault profile could be as much as 9.0 milligals. Using
this figure we get throws of 1750' and 3500', depending upon .
which density contrast used - 3500' throw goes with a density
contrast of 0.2, This throw Is considered a maximum figure
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3.

and Is shown on profile GC - GC' as such. It can probably

be moved to the east as a high angle reverse fault tying in to
the surface trace, since the 9.0 milligal curve would push

the inflection point eastward. This fault appears to be less
prominent both north and south from profiie GC - GC'.,

The depth to magnetic basement values from the magnetic
profiles are not easy to identify, particularly those on the
east side of the fill area, east of the gravity fault. They
represent just what they say, depth to magnetic basement and
their position east of the fault suggests the gravity fault
zone may have a subtle ralationship with a roughly parallel
break in the composition of the magnetic basement.

The depth to magnetic basement values on the wast side
indicate what we have known, namely that Mt. Princeton
consists of several different types of intrusive material.
Each determination comes from a break between two types of
magnetic material.

The resistivity data, “Open File Report'’ 71002 U.5.G.S.
June 1971, agree qualitatively with this interpretation on
the east side of the fill along gravity profiie GA - GA'.
However, resistivity data do not have cuantitative resoclu=-
tion much more than 20C0 fest below the surface.

Conclusions
There is undoubtedly a graben area with low density fill

simitar to that shown on Plate I. The faulting on the east

is large and well defined, extending at least for 10 or 12

miles in the area investigated. The faulting on the west s

much more subtle, partly due to i1ts broken nature and

partly due to less density contrast. [t seems quite probable

that a large portion of the Sawatch fault could involve the

Mt. Princeton batholith cpomplex on both sides and therefore

not show in the gravity coverage because no density con-

trast is involved. 1t has been computed only in one

general location on profile GC -~ GC' as shown on Plate 1.

1t appears to have less throw both northeast and southwest.

The graben appears to be deeper on the east side. The
configuration cf the bottom of the fill is unknown except
that it apparently goes from an elevation of +550! +1830°',
+1100' (3 profiles) on the east to +5500' or +6600' {GC - GC')
on the west, -
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Enclosures:

k.

A detailed gravity survey would probably resolve this
problem, however, the cost would be at least $50,000.00
even if a suitable crew and competent interpreter could
be found. A more direct method would be use of a core
drill. This appears to offer the quickest and best
solution. ;

,¢ka4%'7?%é££
John M.Nash

Plate | Summary of Interpretation
#late I U.S.4.5. Aeromagnetic Map showing Profiles
Plate 111 U.5.G.S. Bouguer Gravity Map showing Profiles

Profites GA - GA', GB - GB', GC - GC' - Gravity Interpretation

Profiles MA - MA', MB = MB', MC - MC', MD - MD', ME - HE',
MF - MF' - Magnetic Interpretation

47




T i a4 ’

KL6F 120) ey p
' — 13F4 40 SANVSAOHL—

T T RN T A s T T PO T T AR | T N T 1 g R A T T RSN YA SO e T e YA v A Ry

[] T ¥ i 1 ¥ k] T L) 3 T T T ] t 1 T T 1 T T L] T T L T 1] T D T
L} s 134 v [ £t F44 F14 e 174 91 14 '] ¥ 9
QUo9+
T ixNey 088G
{ SEO WNUiXoN}
O£G!+ oo0g + { OO "~ Sonzer| ooz e
#30)ing
o1¢ 000%+ - ) 00007+ - ws0u ss0sms—"
o0z &= £ itd ; ._
0804+ '
S0£4 OOD&.? *opNg -
. LO£0@ = vonoA®i
4 .
. 00t m
=
C
8
se7 5, ] 2
66T -
587 .
0% |
522 :
. . H
61z~ N S IHIWON a5 ) T LGvIHIVON .,.,
Gxe) ‘ . . oD
59 .
E
»
- e e e e ¢
e T P S b ey s R o e e e . "
T ki 2l at’ o & R T Sy Ry T, I, NPT J

T A AR Y AT T A R



| %QNW\R Profile mB—m3’°
us:eS. Flgh Level + 14,500 ¢
oo Brena Vista Area, mw\ssa@

aM \_\.ﬁ» Oct \w.\w

 Thousands of Feet

1" = Yooo’

Sems \a&?.&mﬂ.

}M...._ k«ubn\m\& = u u“ nxat ht
| B%ﬁ e ey basen 33\1 /4500 = \\.@sa = 2707

Qv IpP?

.wkp»p&% e % 8¢°

N.QQQ 7
&\i 70 mey NEQS{ = Em.%.. 12900 = /600 7
Q LP? |

renge =gt ey @ 3P7

Ea L ASE S I ERErENEEE S EERNEEEEEENRTERNEEAR RN mEUfEST R
u.m.i Ww .m.m, %ﬁ o L] I



Ok a¢ € s 147 2% ‘mw r _é. S AA T 2) w. _.ﬁ_ s__. o__ m ._w ] ..w w
. | i B

= B SR A t ! ! e 1
\ BRI €
NUN\Q o - \mmm&a =pl .\%LU\ ug Likikn h..aﬁ / 4
ST D fHT ol 3 T GoG S+ = BEZRRSEESE |
awﬁ YL wE ...\ai\xq\ ] .&\“‘N.m.
bt o 0 | afszse”
QOB = J7 UMY P9 24 (PN A
7 el RSSRNa—./A4, \ AT
V7, 059 = P 65T = googe MY | | Bo aan” daeax 2065
! —\ = = ..x‘m._.\
09+ m«‘@\i&t wp GrM iy mm\
%6 i
= _.7% &Q &_= gooST < M..*\ \
2 b 2 \ m.H_.L
9 Ls = T2 2509 15114 o 4477 | B
Ha g g . ¢
w3227 7 " F = QQQ.M«\ = ,w E W
.k i | / RS X oty
Vit = Rﬁb.\%\%&«& bau < ol “a /@x\
=P BT A@

T UL TSN im é.& | i oz

- i H H | - 0%%h
2 EL67 420 YW WL

aprda)d) ‘vauyy bisig viong
0o5H12 AT W4 SN
Ul -2y Yy ey P




ok

2E 2 ke <% a€ 2e . @.n t,n < <) Q 2 3 h T Q9
_ _ RN AR ! O 1 i e S SR, _ ! e
g | 9227 = 4! f2oA S UL/ @
SGee - :
i @ uE @»l .1.@. Pt T khi L o \.\é
; J@ } .y.@ _ = 8 A = |..\\.« |
o =S
e
ic)
m 0064 = (742] FHbiF \s@.ﬁ. q&mw = N
J2n2 Fubs 1 ST L, 34
\xm\u\% 4258 = ®¢\ Bk, i \Zﬂﬁ: ¢ ¢ v\ BN
L e i ~ | 1= way 20y baw o yHAI
fpuonssg how oyl N SEETEE s nbas o
: ® i A AR R
SR = P g S & B '
. Celfr -
P20 € CooE = &%\\ \rb
I BT d00ll = Z 022 45
ua.mm. . . ETEE gﬁ._@\ = \f\
l2eg =7 S 026 = Y
mNa\ £ SN WL

QprLo)) bl OLS/ g w&k%
005 K1t Jn2A LUBILS ST SN

f AU — T 3y g oy



oh - 8E - % Ll e Lol | e | [lael i | e o [T lae g C /I A 3 9 b T 9
0 ! W ! t 1 ! ! ! O L W B, Yo b t ] (SmENE
(a
i N ST [0y =) A2 fo SPHEIYL . @
: Heas )
Uc
Mot 20le
M
41
| 4 N
A i Ju? W asrg hrat q\ﬁ I . . 7 % A2¢.
: / : L
-, . Rgcud B & Wk 24 W\ R
i Av L y 4
N / %
7 r S - &
Hferdofos op 2ap 2g ) 7P 3%t
Ly~ .\\mm\ ap by A L
190 4og(= 57 R
. 41 @) 3
= n:um /4= 7228 — 295 I/ HQ W QQQ\«\
200
065 =, P Ig= Aoun&. =Xy
b ) .
00L1] 4 = @03T ~ 225K = [ \ Tl
, N A , I L . , il ; | | [ | Y
el =, P 8ET =" Yozl =y Pl , 2y

SF G DS,

oprs)9) oMy 2)51) YHIN g
(S Wl | N3] fbld 59 S Y
,aW~aY L 4 o



o gd | e T el 1 Hde - log— el e Fpe- | | el

74 TN

e Pre | SLL

.\@\ 2? © z@ dSwH e

4
@//
®
N&M
Jul w2say briy |

9op 42 1o hygeg 2]

\\Qﬂ 0
_ VohE

Yoo (o6 2,8 H61 = 2097 =Y

dI g0z|l + = 20§ - oastl =T

,88=,P 90T = T w99 <y

YQ g s

ar
!

21 N

\.\\.Su\\h,t\

Hl el 0 w 3 H * Q

! |

{224 4o spuzrsy],
203E

= | 9%k
£L6/ f2)  YSYN W C
GPPAI[9) Py hpoi buIag
(OOS K+ (AT LSS 'S8
STW =T Yy srp by



B 1 [ X T L E | o ] LI THETT | 5 ! ] 1 L
: : NEE. "m=w’ Im g T . SAammE.: T mas) .
= =+ == 8} i i i I 1 i i
T 5 ? e 1 ; = | e =t !
._, - . o i *A R 1 L] 1 / .ﬁ Vi
I -~ i SABM D 4F AR St ol
e HE Salid b SR T
| = \ | | WESEIL LS e L. e L 1T
u r . ! o Nl Il __ Ea 2 — ” e g = ﬂ| .|l.r. ! |
i > — __”,*m =i ol ey Tl ¥l ] | ] | 1
] sEES i | = =11 § Al e | * [ - B
| = ' H | _ _M. ! ! ! iy L | | - :
e _ ] i ! T | e — : ﬂ ] !
11 i | L1 | I ESE | i =] ] 15 1o ] A ¥ - | |
[ =] i 11 | I | ] | I [ I “F - i 1| L = gl T r K 1 Al
___ _m ____ _m ___ _ﬁ ___ 0 nn . : ﬁﬂ, | _ 1 P ik, ___M_ ]
! : | I H IM#..". . i ! = P 4 Sl o i) § #
H I _.T..__ : Hoh HENREEaE RNE SR an _ HA — 2ELS —H A EEEENE
I ! I | | g | S . ; [ X, ] i
I LT _ 59 i I Il . S | i _ _ _ T f- _ S A
_ L L] ] P11 ] ] ] SE ] S i L d ! L] ] i i _ A ! 1
| RERE A NAEE AR R R R « s F s Rt : SaEASSamEE BE
» RSN SNNR _ | | T e (T =€}t : ) e _H T
| | & __h __h | | . ] | . 8 I I ] : q-.
i _ e i | | I [ [ = ] e [ | 1§ ! ! i
I _ _ it _ I It ] . ! | | 7/ > EEES ] ] 00 o
e ! - o = : s : o | | _ B ! _ B ENEEaEEEsEEn O
I : 3 i | L] i ! ! T A MR M | l i i /| ¢ y 3 | | i
i __“, ) HEESERNERE TR SIS I L] | ! il i 11 4 _ L] __‘f ! B il I ] | LELT il 111
i __..:“ _.+ “_ = — v HH i ______ _“ : ! o rimm S = L sl : ww = A 1 S I
| 4 __..._ || £ ¥ 1 ] =l | | unﬁ_ —— < Lk
_ [ 0 I 1 _ | LA e _ [ 1 0 1 1 FEREE Elay [ ] : = Al 25 = A s SEFEEL s I = _ . it
. EEEEE {11 | ] T =3 _ O _ il i 1 _ =i y, i T I = o wins 2| | — .&h_m* _ -l at i 4 £y
BENEEE Lid ] I (| i1 1 0 _ I i BB LI | g : L ’ : |_ il 0 T N i L ==
s == | 1] el ! = I W ST | I | | X — | il L A - i ikl ~ 9 . d
I o] [ I i ] iy | = | [ N ! [ I 5 \ [ ]
0 ] I ! = | 1] ] I | | i i | ] |
] | _ K| W._ | ! | ] ] __._ — s | ]
| = i L1l ; | } ] L b 5 | 1 ¥
i 1 | | L1 [ ] TR 1 ] L% ] = ] S
_ ~ W _ ] | 7 0 ] T _ e
1] JE| [ P i i : W i 5 27 1 T i
Ll N ! 9 _ . il I B I i | G S S ] ¥ : ;
& | LAY ¥ | I e Il DS 1 L S =2 S | g 2 I
] | ¢ il g i o A AR 1 Y 1 ! £l | i T T ) i i : ] ]
] 78 i Bl i ] | . = 0 I | ; | | B ] o e B = i A 4
_ Ll ] 11 L] 7 ! Ll ! SHE & F S 51 0 0 g ;. A
| [ ] d N SisEEE L1 A 17 ) | v | I ! i 55 1l il 1 I 1] ] B A 2y T ]
| | i e = S ! 0 7 : ! ! 1 o o i ! rl B 1 | 1] [T 3 N £ |
e R R L e T e T 4 ﬂ
L] LT ] i BN R ST ! I il L pyog B SRR i B | 18 A7 .0 -
T 3 v HEE il LT A s i ] [ 00 E! I 1 AR 7 4 [ L)
_ _ LT SR I L ge ARNBEEREEE | ] 1 1 o1 T T EHEEESE 1 i e 1T ]
! 0 ] | B A S I o i _ EERESEEE! SE A _
] ] | 11 Y fifet Sl S | : 1 1 i / SaEE
_ 1] ] | ! . P [ { A== | 0l 1 1 T ! == _
i _ }=[ m _ T | | [ i 1 1 : ) 1 4 _ T
ZEEE Seseseass geseasss PEX M EesSSssEs sais
i _ 1 ] i { _ | 8| R [l _ [
_ : T ] I - ZAREN SR AR Lo _ ’ O T
] ] 1 1 I | 1] - (4% ] . e == SR ! ! 1 { i i
H BEEENRESEiaanE SEEasa=samas | HH e RRASE Aue A Eesanas
I ] i = 111 11 i =] ] 1 | ; P! il i ]
_ 0 I 0 O Tl _ w _ 5 4 AL P}t ==
i [ ]l 1171 1 il W) | _.__" | | ] ] ] }7d _1__..._ REE i
I v _ ! _ _ 1] [ i | i ! i 1 T _ + sES 2
] T : ] i {0 _ T =S _ _ A %ﬂﬂ : L1
i (11 ] m h_ : d___ 1 L] i | .__ __ __
=3 T ] a f | | LU ] |
s R S ] _ _ T s AL _ - G
1 1 ! | i 1 ’ i
__ AN T [ B ﬁ | e . ] : _ - _ T w
S mamugE | « B ExiamasamamEENESRECCissiuss Amboeg so ey e
i i g i i i = | i I I |
[ t - SRt S d = g = _ | [l | _ E . P i ! !
_. : _____ [ ] : (d == —l i ] 1 _ S 1 I i ! [T ____ = i LA, =20 ey \M. /
= I ) i A ] 8 . =T TE ; W 3 ! AEEE] i ﬁ i | {0 A . : ! 4
1 i . : | : T : . ] IR = : — 2 o
X I * # “_ | 4 ¥
™ X (T ] i [ = il il | I Li et}
_ i i & I 1] - 1 i 8 1501 5 O A 1 LELT 1
i ST i
Y- S
%, + %Hﬁm
| %:hﬂ-ﬂw
o=, 17 171 SSENun i ﬁ
= = i 11 ] =1
WEE - L r}T. T
, T I e H Mm =
0= i i [T LT =
H s ke % AR
1 ey,
| Ll _|.|_ |.I_ r
_ 1 hgE= ) Lt\




— | . § EL T L e - oy = e - = e P —— =
] N s - i - T — y
. : : A
.‘ - x - n*. .. f .. I
__ ; t_ - — t “ —. H : B I | = It i
| | 1 | I | | e -
1 ! ! | 1 i | | w :
- : o & X H EEIERES S L ] | e / “ m i 1
4 £ 1= : - - L Ll =" = - — b e = e 2
" — Crr ! w__r 1 i ! - i _ o
1 ¥ u. s - : i GG/ A &
H i #i ; et L]
: 1 M T = ) . -
5 __ N1 . .. : oA _
— | | i i | i
/ : = - L1 .. : = : m i 7 -
! I, ] i 1 i 1 P 7 o 44
i ] S ! — : ! 2 i mlm I
i i { |
\ _ 1 | | | mEu i i
Y T 0 I = il | = A ] i i |
- o b 4 — <4
7 _ ] :lr.f : il i ] _ % 7 i i |
L _. } il I 5 WL __ - 5 TR = W
1 ? - ’ | BE S : 1 ) i ]
" L] ] i i3 B § T i <l 1 | | ] | 111 K
| = el | | I I T I T | i = B0l 1 - - 14— bt 2 i IS M |
1 8 Il ! i . m @ i - . =1 1 * |T. g
{ U BT "l e ! 1 | _ =il I i
_ 1= - : x W ! _ 1 B il ] i
O | 1 T | ! _ f [ 0 [ W i T i i i
o I - . i _ e - WS 1 SESHESNE
I .. ﬂ . = n M_ T |_~ .ﬂu i | ! ._. i hl T _. L il * i = __ : - 1 1 _ | =
i | ! ! | _ I A I _ I O
_ — S I " RELIL] ' " Emm
| 44 I8 | _ ! | T O I _ fali I i 04
w .“| ] 0 b - 1 O T (i
: : H = = __ . 1] | ] a0
_ S .H N ] T s = t1
i = = ! I e 1 | | | ] ] T 11 t
| ] : I ] i L I [ | 1 [Ci !
o — H 1 : | ____ ] ! 1 ] L] Hi
1 | | i i1 | : f 1 T
= | | i i i i i §OF ! T T g - — ——— __ §l bl
1 : - - - 1 .r[i.er 1 1 L 1 - B 1 f 11 1
_ I ] 1 _ _ B ] I 1
. ! T ! | 1 11 | | | |1 ] T
i _ : : : — i
| ) i i 1] i [ I ] i i I i i
HHH | EEEEEERE s SRR S Saiiate:
iREuaEEES L - B Eanamsmsasmss= == R amans ﬁ
| = i NESuRNE | _ N _ Ve __ _
: I - Al 01 | L | | W |4 _ i _ Il
! 1 7 . e porngem : | : ; | |\
3 A= | | i + 3 Y ¥ e - —
_ + 41 T & _ N __ 7] ] Iﬁﬂ : 1
_ - 1 ) H B v | - |
! . = T I ¥ L : i
! i : : i = rl > { Cah 1
1 - ’ P T
“ w VYl Eeel
= A : . PE I ’ i 1 =
=3 ﬁ o et — - m g a ...r\ : 4 H “ - }
_ : — e t : —
! : ___ L . f‘. T T i
_ - " il ] L NI B i & 21 1
)] 0 : = i 1 N 3 N 2 S E S P = L {
..|¢|| e ol SRS S ...\. e = " i’ u il 1
e il L = — _‘@ it i 7 b N = &= | OV 4 “
I 3 = 7 i = ! - g : 7 i SSTEE
i 8, oA i “ : : AN : . o
o N i | R O i ! .~ SEE w%__ 1
1 . [ I l?.._...ﬂ.l T 6 1 f i == Ty



|
.........

2 a0, i R N
/e
I
s

5
7 1

atmt
en

e
; T

30

vp o th

i

1% @

o

-

Enm

' :'ij':ale' A

t

a

o

eroy

bt op Ao

| D (]

1 anomaly wrrl g

vl

50 0 I ‘,TITI..ITITI, Q). it || 3 | i
4 + | ! S i TR | i | S .|

X
4=t {1 appt - S rl,ll.
_ _ M?,if ] Likm__ | ]
Ui e PEFEN
- | R 1
: Uy i 0 i
SRR
| G
1R
i~

| ook

p'w‘
f'
4

¥

%4
2

o |

J

HHHH R
B el
—Bovgver Crevity
i Trm Cace
DA NVash




FAREEE PEEERAREE TINES TSR CEREC DEEE TR e RN I AEEE TR N e 2 h < @
1 et et (- — e e S T 1 i | !
( §W
IN 4— 000fy =, 0 07 2 SpUEIOYL ‘
sq
000Z+ .s*.cQ@\ v;%b@ : 8-
T 14 ¢
MOLYL (0 29€9 SpY LINVE 1124 wagath m % ® B R
. 0ZZe=P /M
oLz =9

w024 R 005~

557 #5281 —~——00hR+ R

33
< get-

¥ 8

® 0508+ =319} Q) A4
M 0BT~
o
iy et 222 MmN +29 ol
KWQ mwhs%ﬁ 3 90ET v 5, 909T |
! £ roll0297
oy D / o~
e ua e £L67 19 WSOA WO

bnalf iy ndutod

-—
—

X

opr40/ D) bay YSif  bdNg
Arwonty 4004600g ~$9:-5p
=T el Apiang



-1 1 T ) 1 A 50 I Ll ok 5 I 6 U i B 0 | | 8 5 I i 8 I
AREErY] e [ 1 el 1 &k ot 8t 9T Y A Q_H gl ZIREErIRSE~ N EEE 9 # =3 0
L ., . . . - " n. - -P s - i T "

48

. | — o | = ! Tt _ 1 t
e TIEETt Rt ST Y e e E it AL R R

Ef t %mm §\ t\.& nu.m%
| _ | Forz= i z&“ A . | ‘

| Wcawm:_j 3&:59 qﬁmﬂ X%@\V ‘ - Qea@ +

W S T LTI I N«u%uwt\:%m R 0 I O O N
N ‘ L1 11 0 | \@23 N, 0oTT | 8 0B ] | L]
!-...._H.....K..”_.”“.,‘”H‘ mmﬂ] .w.. sb‘{.gmﬂ ‘,. H..._”.”HMH!....”: ..ﬂ...”!.

‘._‘.. ‘ .m,mﬂ _phk\\ _. .:..w.,._” \‘W m&m\ *.u% 5«&2\\
; meppg N i
\&%\\ﬁ\\sﬁ .&\&ﬁ \»E.\s% K AN WEwe S REME N AR \\Eﬁ&\? xk&.mw.m. m 2z 3%




-10C;

~1101

-1201

~[301

~1401

-150+

-160;

& D per mil (relative to SMOW)

=170

1805

-S04

-200

e

« Mt Princefon Snow

o Hortense Hot Spring
e Chalk Creex

Cottonwocd Hot Sporings ¢ e Arkansas River

=25

-24

-2l

-20 -19 -3 -7 -8 -15 -4 -3
5 0% per mil (ralctive 3o SMOW)

-2

-]



T e g e
P R R L e

e oL N A o 3 m 5  yn 3 m et meret ee an

U T L

)

p\w&mﬂ G : SRR s s G

¢ qmbk_n..,m_rb:uw.— i e i T EY. WASHINGTOM. O C 1872 -
4761 11 39000 E |
SCALE 1:62500 ey

A
i 0 1 2 3 4 MILES *

== s wenemy (o))
ROAD CLASSIFICATION mm‘a@
. - g
-3
= : . n“!.“ﬁnﬂﬁm—uga FEET Light-duty - sz BIMBIOVE0 Gl wr mm e nn “ .
1

H 5 1 2 3 4 5 RILOMETERS ¢
Hﬁmu l.l.. ....| m

CONTOUR INTERVAL 80 FEET
DATUM 15 MEAN SEA LEVEL

COLORADD
.

L :
QUADRANGLE LOCATION MT HARVARD COLO.




4761 1V

1379 {Mount | Harvard)

S T N R

T

L4
. |'I

L EnRY

T R
I ,ABBSF"
i T e B

b -f:’j.]l:f'.n()\/ T

it

TITE

SO

220
P

! TN
WIRGEY T

COLORALO

GARFIELD QUADRANGI

15-MINUTE SEZIES

&
¢

't

11 A TG !{:‘




N s
“ig b

D et T S e

> Spri, g

[

W
W

" - ]

oy A
177 .
8 b\ﬁ.mencus

tun:Sch

Adan'd)

) \I Berr

T

- mc_l..

R

JRN S RS

) S THVURAO
. . ; \\J‘ " o

i

\_‘\




Fily Y M G SaIL IS
- ©
Sretens g pRaakun C
' ]
L5 e e np ey ey
SRR Ty
FOHYOINEY D Qi |
. 00569 1 dvos
3 wneally e
e R Lo tVENYNGR
e, {0y &y

W
v

FeLt o

. . n\\. o
Rt e S

e g2

“.ximo.yru :

nE vy

o
L e

Ho19gy

INIVINTOW NOYIWYIL

~
g

3L

agre t
3

W

._.:a.r

_ﬂ o
R - -
) L
V\ -
.ﬂ?{\ -
.....—.
e
..,.wm_.w N

e y
¢ Buwds N\
wil T

4L,

o - -~ L
T -
AT WA
Sfifasiiady " , . .

..... e ) o




W1,
Filtration _~,
' Prant g

P
ut A 23
“"Rancho Sawatch
{8ay Scout Camp)

BOUNIARY |

S _FOREST

iMbgntéle;

. . o . : <
- ,\{ ? Sy (. o i M’l} sz o Sy _‘E e 'QWW X
] H : - . g 4 ! o) 1 : i T
L ) . 1 . < 3 . . oS £ : k) -
1390 farr FIINGE TON HOT SERINGS 1LY Ml - PONGHA SPRINGS (U (FRZ-X'M: [ Pg ®ITW ATERIGH-GOLOGIEAG SURVEY. WASIINGIN D 11923
, SALIDA M M - L ]
#7611 . =2 o O 412000m.E.

SCALE 1:62500 ROAD CLASSIFICATION

j MILES Medigm-duty  mcmmccame  Light-duty

NN ¥ TSP EIPRAOE S P S




$. 4. 8 | = | 1.1 & » . T -3
R R R e e
’ ...:v._w_ i : EEYaSmEY $ + le
LI | 483 JREBES WA D
- - R o e nED
— gz b - = - * ' = ﬂ.‘r:l).
= 3 ! i B - A
) =ESEans = 3 SiEE } HEEIREE
1 r = - e —
i —— ST T - =3 = ] SR
= - HH‘ It ilgl==~1- L ESELuE s ESNEE
— " : 4 4 ==L SR ER
.Mml.__. I3 8| .|. | 1 I t )
Y 0 i BEN NEMW ! L
1 -3 4 (4 -t et .
T T e =it 1 .H - - : - L
rd e R i
s

T T Tl ™ ! 2 8 B EEEEE AL DS B = I L5 10 TTTEI T T TTT YT T YT
P S T e A R e JUNSUBEGAUSESECEL AL bauaEEsuny HRBRaL OS2 R et E S i EREBEERE S : i IRidtaia s et i SSLAA Sans B pas s
" " - B THL S P U ; TEUR . : 8 | | £ RS L ke I LB M0 B e Y L S R . et ﬁ NE D . l_....‘.ll&... ; 3 et — 4! e By s T R e a o e B B B o e e e e o : (e o s
RO e T il ¢ i | O O T T O T T S BU SIS BN R R e s S E e e e B e S PR SR et oo, SEEREas S naEEe _
EAESENETESE etrab oy bt . § -t L] t _1.[1 ettt t: ¥rort - t _..T et RS . fos | S RS E : 3 EE S u.mvul..llamul_.... P ._..4._._ = 1 t1 T t B
iRNTREEEN S 13T i I g A ! ; L] EENEENNE SRR ERNIE N7 ARNLUSEERENDRNE i 13 IEENERNEa ST 4 } i -l SR iy i i i B ; iy
=& = E 5 ] ! 1 i H WRRENS - ¢ R I | | | | L.l i ! i o i - A H NS 5= ._u.clt-... NBSER S © A At
=S5 B AREINEASEEEE B : sasEe WREES : - ASEEES IRNEPEANED PETRE ST B WS 1 T ERMEE @R & - ESASE RN USRS ER Ry s :
3 e : 5 = 4 4 i d F 384 — - - B - 3 = - . .
EPSEEMR NS Y 1 e : mEEER HEEERe 3 T PN Y = i 4 e 1 : B et 1 ]
I i i ! ] ! Te AEEEE 2 .H 1 1 (2 1 [ 1 : ! ) (A | 1 1T J
1 ¥ | | 4 L & ' L |- 1 44 (et 1 i i ! il .m i1 ' i ] .... ) _ ﬂ L 4 i ! ' H H “ i “ a__| M.. _. s Ll
- — +— : — : — - - . - —t - N X
1 1 ! 00 O O 1 A .i.,.i.l.+|r;l_.~-.....L. ,w...-.‘l n.aij_.:r yIrtty ya 1 [ P S _ m ] L L] J ] I | iU T [ et L E ) b3
il L o S : ! - v - - Ememas 1 ‘e . b 5 + .,-H?-T 44 et R ——y + ety 1+ —tdd et Pt hy by o o FERR ] =
L1 i 3 ? tadid “ ] z Ll i At g 1 L B e e L ivﬁunr =1 ...pr.m.. . ‘ - t e I e . L 1. § u-_ : : —ptd dopre et - - BT SR o e 2 Pt o~pi Hrf- L_h.‘ .
4 = i leperals wEERA SN : 8BRS, : NsiTESEERERESamaneENan dSRDERRSE sEEEE A A 9 = 2 : + R s bt ! AW SRS 55 2 : N s ARy
- H i = 4 .“| _".| SRS SN R EEBEY == 5 ] E | O PR - ST FIS R )T ST LSS W TS &= S i 6 o . - R T lT.ﬂ " - . w« . $ i 1 L. — =S AE = ...41.?-...[...;1_15..4 - B ] DJ'TJHIT ...,....H.P.ﬁr. =
L9 B 8 'HEEE 4 & ..__._ - e I T S N + -t 31 #1.1._. iy e Y DR D B 1S 2 06 R A I A W A 6 0 A 0 - ‘e R {4 ‘Hluvrlﬂ ._ | 4 1 =Tt 1 LT + j : > - et I + et .Im_l.u..hl.u‘ T — =
P O e ahall lerd } 4 H m lrM + .ITH ._:lr.q_a}TmJ.iT. H_‘L;.. +.+I.Idl+.m bimp ey SEIRWEER USRS SsgrRnREn SRS REERES 4 e et t-t—t it = - = - ot .ITIL..IT.:I. L.Llr.i - — et - s II.Lh. .__..1.__ _ -4 - =
| | 1 I + - bt : i : e e AR ES A AP TN X S8 AR Gkl e AR R 3 — et . O T - — - — .— L — 4 . - bos . i — — o =1 - = t& = — . =
SREEREE 0 D 0 O B M M 8 S N MR RO T TERAUT T NN SNSRI EESEENE N EESEN NSNS SN OEET 30N O L 1500 5 0 0 5 0 O T TREEE BTSRRI RE Y FE T S m
. e _" e AREANSSEREASNN Lo : e S " e . e “ B - -
=, 5 & m m _ - w i E S s SEN = ig R " 4 bt el b T¢|.f .ul.. EE oL S S T B T T S I _|<|_ H * M - ~ + 4 1 s ,Hﬁ t toget A 1 rnwlrlbwuiwlTh-T..l.L e i | .w..i..r., * ! e e e e i g e e = Lofists
+ } - . + : + + byt + R L - S T 0 W — =l + W T + - * oy - . B 1 — - -+ VIS S T B - - ‘ + . - —r L + 4 =1 w H. I ' 1 |N 1 u.ﬂ.li .&.ql._ s - j - T = 1T B T
|8 i T ! i : { i i =1 “ g R { EENEN i i = H i =R i : 1 1 - = £ § 1 414 I S T == = ¥ .48 4 HE NS e = ) P
b I mj - ﬁuML. 1t m S S :Etli«..lli . SmSEESNEERENERARS RS ENE. .*_.__. e ..Tq.‘_.lal—lj..au._.lx JIHI.JT |.._r .m + f1-4 _._.4*” wluuu o | - - hidead H & - ettt lcmi..un :m» - 7
] } : 44| THI i .Jltu.L .v.<|1. i F; o «l.rI.J.ITI..l. e =13 .l_”hﬁ.w..ﬁu_|o m.mxh w T |_‘w m.m 44¢ m._4||w|ur..ﬁg- gt : = M : =1 g 3 v —+ T b - - > ..b.l Er=3=t3 wrﬂunl.“ |I.r|u|.+ =h ; - p
_ Il wmm e IR IR S e e e L L AT T T TR T R e mmamm ey g ! i PRENERE S SR il & :
— H + -— + __-_l wl- m " m ._ .ﬂ. Ll .—|¢ <+ = S5 - H..u»..lw & h. _ .*IT — e s o S o .!_< 1 - 'SETEE N WP T SIS FRRIE T SIS T S B e B o= e o T S S SR - R . =1 K b T 'S o : e T _ ok o T . : vt
i =! i fu iy Jiik _H..I..x - 1 e o S ) /- tu.. ; I - 11 ﬂ..w 3 g - - —tratp e S IS SRS I S -z - | +> - - - - : P *u;l e .T ’ - + D L B . -
e i ! T o T e I 0 0 : _ _ : : e mE 1 4 h : EE RSN ESE ANBRE _ »
bk " S i i I i Ej a3 4l i) i & = H RERRE o RIES 43 I £ £ | : e d it b b =
. i 4 4 Sl 39 L Ll i =1 1 u\‘w_» : 3 - i !  — j—id . e - - $ SRS e D o - -
. H ! : g - i H 3 £ I ESENS. H bt i el Ludld | 4 = EE I ot L s i k= FE - + $i _ ! =" Rl ¢ 2. =t 28 S 5
3 o + i Hl H £t . 4[ 4 11 ._v|..”.. w o -I...L H b !l_||+|1 Sl .h JI#F. 4 .“.[i-‘L -lhﬂ |r|H.41c+IH dd 4 L 2.4 ==K I__rh.mll.lo ! vLI.4 il.lrﬂ 3 y - ' .M & L | "_ 3 i 3 = - . — - L2
. [ T ] i 1T 1 | 1 ) i { T o :_:.J,.J.II ; Lﬁ R 11 i I ] Hl 0 1 0 O T 8 0 O O r na 3 1 _ :
Tl 1 | 1 (1] RS EEEW - 1 11 ELLEETS T Tl [ 1 il 111 11 i [ W O D W - AWNI {1 I I i i 1
amm l ! 1 — 0 0 I . O ! T 1 EAREENE ¥ . o - IIAEEUDNNE AN S TSRS NS T Y 3 _
P HE 15 L T - ~ e . i i S o 1 1 2 0 5 R WO wh ! : 10 0 0 0 O O B 8 0 O 1 O SR EBE SRR AN SRS T 53
+ 5 = - F + = 1 3 2 ¢ t + g 1 = o = | - r o T = Y 1 H gl e 5 = =
+ i ; _ bt 3 ﬁ é H - .w.mrj T : “ —s : T . s T m Y .“ m = - M w m . }_.Iw ‘o . n T 1”. 1 . ; - -Im ..;..._?J_l - ,W..mlu 4 =1=r |m i - -
=i E = i El S H ilat i = 5 i i bl bt i i } RERESR -t T t S _
e : an=—s ._ Pl B H R o M * HH 115 1 1 1 ; R 3 i
1 - > | | : 'S ! E 4.4 | L - 4 ¥ : 1 - -
! . | L1 Li1 ] 1 1 1 - Tyl I | W d 15 4 Ll d 323 “I’_.wlr BSag ;] .
4 4 il + i - = ST . 3 - . -+ 4 L5 3 o & :
i . | . _ S I . W8 R Emmnw . e e e e AERE T DN SES RN A mE s : Be
: ! N + - N “Iqqul Bt o + + —t | _ - . .|+1.l ACHTAS S T T S A A A + |‘P___ y- gt S - e e __L( e e s e ] 1 - | — e ' 4 ;
i i . 3 1 1 M o 1n - o b - : 1.1 —t et Lided Lt b __ 3 “ e i - g |.._..|.__ 1 .l._.. ' ||-|an+ bl Lull‘“ L [m bl d *....a.!r._r...lb.l.vl...lr 4 — 1 e = ~ - El_l
| S : - : > : gt 14 + 153 e EEE S e A mEE RS 1t SEES ¢ S EET N S ISRNEESERERNENES: smuEl 4 SMEEY | SERESEFRI AN E a Z=c
UG : : - + : e -2 sttt EER S - s ! g < DEEm . 2 w& - EREASAEEEREND - eEmE L BM RN _ Amels
=1 - & H - " i H L i H— =1 Sk it ]l H H ft 4 + i = + & s - - =t =
=TT B SEN ! i T 1 O 81 58 | s 1 =1 . t i { = 1 . e 1 i DO 8 .;..uIJL...L 1 1 i i AREnuE PN ER
e a8 o I %m _“ Wr ¢ $4- - a2 {4 1 1 11 ; __|~ _.WIHI = -1 T - W ST : + G £ I 900 00 0 A .H = 153 Lk F
i Tt 00 ) 0 81 : SEHH H : _ =t ] 11 e - &
! 4 L + - . . - - e — —-
il =N 111 i | 3 I Ll i 1 : i Fi L i i. i 3 wﬂmh. y . ] b O i
SEama NS a _ _ WEsE=mas . ELoh | T B4 & 5. MEEEuRsaasEENNGE ED EEAAEERN NS R RE  SES e A i
LENGIRRE et w‘. = : . — .. 4 = = =4 - L R L B T o EEED.T ::._.r D e R e Y o rwwﬂ... S anatd ot = o HL.\_JH,.ITH&I - HERERS l_ﬂ =
3 181 3 E 3 : : 8 = : |.r+hmu. & = 25 ! =4 e z i i = : | L o -I.L_lvl&rHi_.LT *I.?J— DS P T - - 44 I.%..lmI-I h S — T - i 3 —bed s - =t o | : . - r».l . - ¥ e i (% )
o 1 i e 5 2 . e - Lt 3 + .“,I“Jﬂ o~ 2 ! = m -wl s = ._(J | 3 Hl_*.wir_ IS SR EES B e RREE S TN e v . |.M s S 1_M —1
- . Y it - & i’ e T L — s = B3 = ~E— T | — e e we ke TT b - .- R I o TS ._-.... +——i—t—t ..ll&{.-#.}.f:._l.uz . e . Iiﬂ_‘“ A
= . L ; : Bt | — . 4 el . 1] : L H . L 0 Ay : . Ls. - . 4 - : RnES. S BI N T - 14 /N O . ST A O S R r..l'lur_— e L - B PRI £5 IS 11 3 N1 A N Semu A
ety d g R = e Tt . 1t 1 : W il 00 155 D i { IS NS il N T Il i 0 I el L] 85 5 O 0 O il ST AN T
w P - L...!”L.L[H T I M 4 m L i .MI‘H.ML.I- r sk 2= on oo o ot R T R T 1 B B - . e I8 AR o AR L B R T A 2 B RO 1 -t L R I e g Y 8 5 0 O 0 Tt I s
HRAVSREEE SRS SE NS W= o - N e o e 4 bttt L 4 S = I A8 A ¢ - 4+ — b : _r.fvl+l__.iu -h SABS R SRR EEREN EENE TSR bord b by 1+ - i &0 D SR E PR =
- — t -— : r— 1 - — -y - - - " - m — ¥ . — M M 4 > ﬂ - “ + { W 1 b § : -‘ Ji “. ||~ - ¥ \ o =4 i T H " . 3 Wﬂm 1 - 2 ‘-.lﬂ ﬁ T ﬁ..h_n ﬂ|ﬂ - f | : U o 1 % - T * | .u_l.l_.. T n“hld..J.l u-lul.u.l | 4
bl iy L L L E S S = 3 bt : EEE L1 BRSNS S S — ARE SEENN BESES - fodo et ] WS RSN ENESEEEEL ISR IS TER MRS AT SIS R f-aiw.. 12 . ! IBEEE L  SHSBEARSSS SEFASH ¢
=51 “ _ i ] - S 2 i} .144 .ﬁ_ .“FJ._E. Ml 1 -+ « 4 £ B cla...k i Bl w i { e .4 * _ *Iﬁ } |w|.+.4_ 33+ J.IT.*.IW ) e b *Iw- B i = “7a MHEEN -2 W B AN WS NS e IR wL. S o e o DR B deb i 4 = S e ' 115 4 R e B S 2 L S hunlw 1
\ SO S G ot ot s} +—t 4 ' + adond, I b s 4 4 do b 2 . - = O R I s SR i £ <1 B8+ B i T o S TP S 4 =+ttt —t R I A GRS T B S S 4I._|..|..|...I-4 PR S \J ..Im... + I T 1 i o
_.1 : . .“.lm i ...r\ ” : ”j H ! : m‘ M . W H .m 4 A_.?Hl.A ! m .—I_ L _..J_ .I— — F s A_v . I N I SN MH-PIAIH + L.lr...4.|hl.4 o|HM. | e .H Ml.. [ =t -4 |H . T = T 8 LI..-I_ H - lrl -} .YP ”_T -+ m aw-o...ﬂ. +...r —f H ﬂ " .+ L H R e HIH . H.. —t1=t=r=t2 ‘_2 =t b e -l‘... - lelnlo Hn_._‘l - U + h m. - : ._ b b W . w
: : ] l:._”_Hr.IF M H AT L A .TJ..W{_IF i R FEESEETNAERNENEN [IBW W rHE PENS -..MEIMI...ITu .,[.I._.f..n.l._t* i [ ‘Ht SERNAMENERIIELL 4+ CFRANRENmLNEE RS En t R RS R R | ..l.H _v sreem b by =14 ....!ﬁ. e 413 m : ¥ae : + _.Im. £ “
B b it __..ﬁ:... g rr T o g S I S o e e s e i T S B i o S e o e o e P e e -t B o e B o +— o e A T8 S S8 o o8 B B S b=ty (R e ' 2 ate ol . S B e S I O B S S S BN B e A L e o B S o O Bt g o o a2 22 —_— e St L I ? E i .1._ L ] +—=t 2
T 0 S 0 MENERER THSANESERAAEREESY }r:T:T_LpTXTII il el : 0 O 0 0 0 5 00 6300 0 05 0 3 i S CENENEGEREER N & IS SERRINS L__r._,.T._L.. .H i Ir-...f.r i I INSEANESASTEEN Ty R e IR i
HEr FRERSNESRNA0E al..lle HISSNEEYWNREZS! 1|h.__L&_.. I 19 A S I R S ERE b - | IR B 3% ol B PR .ﬂq I e 2 | & e I 4_..T.T._|“|.I. T 1 e ] L.llti.k;.l.—.l1 L (o g w ok 00 i e _I. .141.,4.‘ - - }T.TY SR S 1NN I W . - 'I.— —+ e .r.lul y . ...Hh.
e e e e e e R R A ] T e R e P e H R e e e e e T T O R b PR
. ‘ e ————— - ek~ - - - _ e —— e : S — e e Fre—— _ e : o e — : e — ; e e
1 | ] 1 L+ 1] LLI..llerIHL!*: HESEN otk i 1t LLilild |5 1 &Y A : 3 - H IRENEEERER N .l.l...lh. 55 LS ..I.LLL : “ ﬂ Ey ".k.ld ISEUSAERR “lq 3 4 miu..!.:;T.T;. I EANBRERRASS S WA rl.u. = S S . O 4 B 0 .le R .Lb-___ 1+ =t T.._. m.jdla....v 1t . i |_...!.r ==t i l
H i 1 : i mmoE . - ] ﬁ —s - -y - - . - ..m«. gt H.r.._..]. » + S 4 : § a—p et t—y— ..u.rlﬁ I A N e &ll. =210 + : 44 w +t __r..rlu.._ b RN SRR R L A SN T B A e T H -t ._er ....l.i_v H H.I 4......!..|*I_ .J!u_l. HHH|—.I||M| ___. : + 1 1 '._?h 11 -t + . ™0 ¥ t«..zr..w,m = .“. g r
$—ptbd SR |H||HM 30y Ml* ,_,I.__ L] hl+ -l_o.lﬂ [ v N .T_l- T .t .m..._v,.vr.l._r.v *I_rl_;_af 151 G ) T 6 10 1 ¢ 15 U O B 1 S ~..4..T.“ e = lLl..- N 0 IMREEAEHRRESREr 0 e (LT VAR S IV RS SN ety gttt 4.JI- 4 R e L e O 8 O bt e .-.__..._ T —
Ew . AL EL L i1 ) I S FOUT I T USRS SAERENINEENRENTASNANSEEENSRERL SVNAGRENEN NN RN W.Liﬁ O BT | ,r.‘%._L.:_rLL;H... IBREE REEE . IIT H.,L il ld — SBE . et s : Rl § R B
ol + 1 : A S 5T e S N .- ATEEESE LL.Iﬂ. bbb L L L L Y1 'l & o W Epe [Tlflr..f +Iul.__. SER R tann e ol WA . = 4+ L o i O T S S 4 e b dE B S e e e e ettt pok + : I s —+ . At Al B : -yt - . - A Sttt
4 ; N1 : i H i ‘ i | R S & MM. MJ_l L v; ....+;THH.|...II..T+:__.. J_Ih- ==t ..“,,I.M_rrf. 44 ..J.u.rf.,ﬂ_iTl ¢ .w.i;._l_! BT ﬁpll R RERE _;H-+ o +.~1I iR r._ dod 4 b did ﬁ IW Ll rL i ..Tw.., j .TJ_ =t Fed f BBl o it +_He‘_. $ =) Lg. -TtlHlﬁ.;TL_ i
: = - ik - T.J\T.Ii. v ﬁ T b A A . & T8 3% § R : bl y e t=t et ——--r 41+»F - 4ot t _.u_r. .__ + Peebe: . 58 o 3 -1 = T St 4-—t -— 1+LI.|| T + —+ =4 - 4+ =3 + - . r AN R -l _ L Ve e e = e | L > -— = g
: N : m M [ EEE R HH T E e SEAEE RN .S 1 HH + A S R B IR S 1L B B A B e g e e by b e e LR
! I 1 | i ! : 4 Ll il fo i ! e ! Ll . E=REE = (S W IS8 . RN S . 4 b deiid + - et = v REE A it = 3=4= i - oo . e 4 S ' - bbb EWERCEE =SS
] T S S E SR EE P 0 T : CUEEAREE AR EREE *ﬂ_:L_L_r_TL 0 0 0 6 T 5 i@ e e e T e T e T T R 504 A B e
- Sy : 2 T . = e . . - P : 4 3 = ™ p— * - - —— _ 1 1 | i | [ =T T b :
+ ++ T : ‘ 13 TE + - |8 |- R - v..wl — -+ ! 1 -+ e o g b g -~ LlilHlk .—rﬂ“..u. v s b - L T 2 AITH_J.. w»lln - L.Jo-t — INEE RIS LI = b g 4 v vll_..l+ T . mlﬁ. ml l_.lllu 1 - + - w m 1 .m .—HI = 1 M 1 - T . - g1 4 e e et :
i - .ml..ﬁl.r DA L A e 8 e M?H.HL.. E L-—- 1 ..+.~.Lr..._. w 1 + 1 ¥ 1 Sty 4 ‘ “ M “ : =3 =1 411-.....4er...,. l.f.ﬂ. 5 = k » g ; b t——t—-t-r—1 T = i | -t i B +.—‘_ = Y o PFRI T i 13 ﬂ ~1=r=r Ll Ll ! m H ~T1 L8 .% T m. ¥ 3 1 i i T = =
Rty b Tty p—t b  HESEEE e asEm =1 eSS ENSES SEEEREDNEE OB 8 SN S S = BENE B8 i o 1 M 0 S i 4 : i T ’ 4 1 - e B
L = i bt et : ] £ & ; = Jud KT AL - 2 2 : — ' | .58 3 | SRWHENE S 1 ' - = -+ RS + 12 i I Rl b il bt . 4 . ! ¢
44 Ll o ot 18 W) I r rreErral 1 ¥ : = ERENBER U T+ . = T L 38 MJ.__ g B ” , S S RENERE =TT R 1 S B ' 3 - b X 4 ' St Y i
U R :TJ., L REE | I i§ ] BN L . T _ EERE I REE e e B | et ! I3 aHE Y- e o o :
| ) . = llh- || | i bt i i i L 4 o e+ s =¥ bete e |m i 4ot i 4 i + ||T vero._T == 4+ 1.._h|— ettt - .- . v . ; - - . —
(U : L . g4 | 3 $ __lw i - = = ey e —f— + ] 4 e . i P + =3 i+ - — i - . 'in...lﬂ S - s oy . - ﬁw.J
L4l I SINEE! ! ; R i LAl | i L4} 1 i 1 1 A, O T 0 @l Gl e EREERNENA NS | i | T bl aded L ; 3 4
i | H..f; 80 5 1 1 L1l 1 LN i i i = i | i A i i i S 1 3 £ 0 ] Lt | 4] “ 1 2 Y i J i 1
e . e i mlm 1 ¢ [ ™t T S = B = P = TR = et 1 * 1 TS b = - 5 1 I T < #1131 t = T - * T o
YSEERAEY H85E 8.5 | NS EEASENS R RN S G ESEE 5E 1 3 o t i BB ARm e _ -] FRERGRUE 5 : — - f ERRaE = p et
5y ERuREsEERaNIRNE) : BEE. EEEE S SN EENEE S NS EIESERGLNESSEEEEs. o AEAAEANENENSNEES : P WEEEUE ERMELY - B i EAEEEsEREusEsEaEEEE £ Emuss . BEEL T raAse
i ! : : 4 514 H EEE L : ; : EERERS i e i .4 : ! 2= =t 3
e IE T LLLLLT : e - m ] 2 8 85 I EEERAN EEEAES NS EE ) : ! - I RANASESANNG) ¢ RS LA N e | (S50 B T 1 rt 5 =2 :
0 T e (I W T {1 ) O a3 41 8 o ! _ naE® ji ¥ 0 ! 1T 1 1 SR ] i B8 2t iy I . ] EREE i I ISR 2E " EP! 1
== T Al i ! H | i i i } i il ] i i 1 ) tt i N 1= § I | Edua el iy
- el T EN W X : ! i I.“.u et 4 } . ) | e el - e l+|.r+ : . L : . . ISSEENERES . . i T b +1+ -
- o e o e 1 1 - it . 4 - s + . . -ﬂ w ._r.‘l.%r . - i P 1 ' - . -~ " - ﬁlq__lm .__ B et - = 14 i
Fllp Dl . 4 el b . e L L P L L 4 <t R e e e e e S R Ea Oy - e N anara :
ot T - i s % - - — = 3 ok e Ifﬂl.i..lmr. -+ t - -L. . - H - : 2 JL-—IJ o = .||.r| . T 5L 02 08 4ty 4 - - & -+ - - s ¥
R B i v ¢ 2 g it 5 T sE N ettt : e T 1< 03 ey c 15 1 i o = T 55 5 A -5
= N SER i S =1 o 1 0 4 i t 1 T e 1 D T . . ] EEEEEN T N : el ) |
- . ﬁ . - +td < b ot 1t 111 b Bt ; 1 4 ; 143 -* it B Z 6 A - R 11 _ ‘7 i \SE EROWE! t
- T + =t ey el s aie S - =t + . e . - - - o g— - - . . B < -t - - - e H . et i - : - i e
B + } .M“* 4o b b ._.I,_r...._.ul., + 44 41||_!H|L —4- - w...pﬂ.« et —I.IIATAVWHIJ_LIJL TH#.* — f HH..__.:... . “ e .m. +4 i ! il t m ﬂH. ot _ M ;1.+ Ml + : rTr*lew.lL...th_l 1 : : .__ A4 .__fHJ. 11—+ ettt 5 5 i .l...L.L...F.fJI!....“. 2 i -t i} r% I T ‘
- ae EEIE I RS W A S .T...r+|IIY.Y_.-I.r.. i bl e | s boda coe S i : Ll e ; e I i T e T B e B e - ot e 3 I o o -~ -
i 3 1H m|..u = fuek- 3 L!L]ifm‘lwl.w}. fol.._r n|»|ol'..h.ra|. i | . I“ T_ w..m...; ..”|.T__ ; 14 “r : i3 “.I. $ 1. . TF._T.._-ualﬂ...tq|4I« : : 4 . W - -+ %|.I.vl.!zv S T.“I lu.'uihru .“.L.J W . m|-|w ! F.“ .Iml+”.$|“ c“_.l. -;H 11|“-I4|1||.|.. 44— ” - rIH.u” ”..l.lil (.er.%« .« ”ML_TM 2L = e i i .rﬂ‘i‘ Luw..ﬂ '
HY e b L s L g 2 1 " Wi e i X h - " Il,r j{». . o b R ST o o T I e B e e e e e o b —i 4 { .|..r+ & -t o R D S 8 10 ) i $m e o = £ = 33w i g 1 4 [ 0 gorim N T bt ‘ Iu. B e a . 4
o ne - 1.” 1 lu.}ﬂ. s = 1 1w e |+Ii 4].:.1|I..hl__|ll.v|4.t.lr.. o et o I 1E IS S E e Lo Lot 4.... 1 : -l__—.w. IEERERSSENSERSSEEESSSERESITEE- 1.2 B e e B B R e g ..lnlr - r S | 4I.4l.|.“ am t w . i mTl“u- HI.-r T — ” e ﬁu]LI.*s&..A.l L ml‘l..n.w 1 _MI~|I 4 o .IHI.I- FIIL PR $ L_-ﬂ..ml JLTJIdlq.dIII
’ . . x - . PRI S = e W R S . B ittt il bt =S el — M . =i s - S = S U o= . — e h et i b= T e, S B S =1 bov—— . — i —
g BN {00% Rag{Triciog Vellum | |~ 70 ¢ [T TT L b e e e e H L ammnwe e “ 09000000 00 0 0 S )90 3 T3 o ) T MR G D 00 A 6 . 6 0 L TR W R QI Y W MW 0 T B e =






