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ESTIMATED OIL AND GAS RESERVES FOR LA PLATA COUNTY, COLORADO 

Introduction 

This report is the ninth* in a series of oil and gas reserve 
investigations undertaken for those counties in which oil and/or gas is 
currently being produced. 

This study involves La Plata County, located in southwestern Colorado, 
partly within the northern San Juan Basin. La Plata County covers 1,691 
square miles. In this county, oil and/or gas are produced from, in descending 
order of age, the Kirtland Shale, Fruitland Sandstone, Pictured Cliffs 
Sandstone, Sanastee Sandstone, Carlile Sandstone, Mancos Shale, Dakota 
Sandstone, Morrison Sandstone, Ismay Limestone, Paradox Limestone and Hermosa 
Carbonate. 

There are 7 fields considered active producers as of September 30, 1983. 
Of these, one is classified as an oil field (Red Mesa) (based on cumulative 
gas-oil ratio (GOR) of <15:1), and 6 are classified as gas fields (based on 
cumulative GOR >15:1). 

* Refer to: 
OPEN-FILE REPORT 84-3: Estimated Oil and Gas Reserves for Washington 
County, Colorado; 
OPEN-FILE REPORT 84-4: Estimated Oil and Gas Reserves for Rio Blanco 
County, Colorado. 
OPEN-FILE REPORT 84-5: Estimated Oil and Gas Reserves for Adams County, 
Colorado; 
OPEN-FILE REPORT 84-6: Estimated Oil and Gas Reserves for Weld County, 
Colorado; 
OPEN-FILE REPORT 84-7: Estimated Oil and Gas Reserves for Arapahoe 
County, Colorado; 
OPEN-FILE REPORT 84-8: Estimated Oil and Gas Reserves for Baca County, 
Colorado. 
OPEN-FILE REPORT 84-9: Estimated Oil and Gas Reserves for Cheyenne 
County, Colorado; and 
OPEN-FILE REPORT 84-10: Estimated Oil and Gas Reserves for Garfield 
County, Colorado. 
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Method of Approach 

Production decline curves are plotted for each currently producing 
horizon within each field, hereafter referred to as a field-horizon. There 
are 22 production decline curves plotted, one for each field-horizon. 
Production data were obtained from the C.O.G.C.C. annual production books. 
These books contain records of yearly production data, dating back to 1952. 
All production decline curves are plotted as rate (annual production in 
barréis of oil or MCF of gas) versus time (in years). The rate scale was 
adjusted to accommodate each field-horizon. 

Oil Reserve Calculations 

There are 4 oil field-horizons. Production histories have allowed for 
decline rates to be calculated for 3 of these. The remai ning one oil 
field-horizon has been shut-in recently (9/83), therefore no estimated 
reserves could be calculated. For the previously mentioned 3 fields, decline 
rates were determined based on actual past production and recorded, see 
Table I. These decline rates were then applied to the equation: 

Rr = ql - qf where: Rr = remaining reserves 
-ln (1-dy) ql = current annual production 

qf = final economic production rate 
(see note below.) 

-In = negative natural log 
dy = yearly decline rate (in percent) 

The ultímate recoverable was then determined by adding the estimated 
reserves to the cumulative production. These valúes are usted in Table I. 

Note: the final economic production rate used was one barrel of oil per 
day per well, for one year; therefore 365 barréis, multiplied by the number of 
wells needed to keep field production economic. In most cases this was one 
well. The number of wells used was determined at the discretion of the author. 

For associated gas production, estimated reserves were calculated in the 
same manner as that described in the Gas Reserve Calculations section. 

Gas Reserve Calculations 

There are 18 gas field-horizons. Production histories have allowed for 
decline rates to be calculated for 10 of these. The remaining 8 
field-horizons have not produced for a long enough time (less than 4 years) to 
determine a reliable decline rate with the exception of the Red Mesa-Mesaverde 
field-horizon. This field-horizon displays extremely erratic production, 
therefore no attempt was made to calcúlate reserves. Decline rates were 
determined for the previously mentioned ten field-horizons (see Table II) and 
applied to the equation: 

S = a(l-rn) Where: S = gas reserves 
1-r a = current annual gas production 

r = (1-dy) where dy = annual decline rate 
n = number of years — 20 years was used 

in all cases except where noted in 
the remarks column of Table II. 

Results can be found in Table I. 
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For the associated oil or condénsate production, where this production 
was significant, the same method to determine estimated oil reserves was used, 
as discussed in the previous section. Whether oil production was considered 
significant or not was determined by the author. In all cases, if oil 
production indicated any kind of trend, reserves were calculated. A few cases 
aróse where oil production, though a trend was indicated, did not exceed the 
economic limit (as discussed previously) of one barrel of oil per day per 
year, and therefore no reserve estímate was calculated, or an economic limit 
of zero was used. 

Results 

The following figures are for those field-horizons for which reserves 
could be calculated. Estimated oil reserves for La Plata County totaled 
2,165,219 barréis. Estimated gas reserves for La Plata County totaled 
400,991,767 MCF. Note that the gas reserve calculations are based on a 
20-year projection, therefore they do not account for gas production after the 
year 2002. 

These figures al so do not account for production increases due to 
secondary and/or tertiary recovery not already in progress, or account for 
undiscovered reserves, ñor do they reflect changes in economics or demand. 

In 15 to 16 years, roughly half of the estimated oil reserves in La Plata 
County will have been produced. Roughly one half of the estimated gas 
reserves for the next 20-year period are expected to be produced in eight to 
nine years. 

In this county there are two classes of field-horizons: I) those with a 
long enough production history to calcúlate reserves with confidence, and 
II) those new field-horizons with essentially no production history, or for 
other reasons, reserves cannot be calculated. 

To be able to calcúlate total county oil and gas reserves, it was 
necessary to apply the overall decline rates (4.4 percent per year for oil and 
3.05 percent per year for gas) obtained from class I field-horizons to the 
current production from Class II field-horizons. 

Using this approach on current production from Class II field-horizons 
(132,746 MCF of gas) additional reserves of 2,009,837 MCF of gas were 
obtained. This gives total county reserves (Class I and II) of 2,165,219 
Bbls. of oil and 403,001,604 MCF of gas. 

To insure that the reserve figures calculated for Class II are reasonable 
using this method, a comparison was made between the sources (producing 
horizons) of the Class I and Class II field-horizons. It was determined that 
there were differences in the sources of production for the two groups. As 
the gas production decline rate is quite low for the Class I field-horizons, 
and the Class II field-horizons are so young, the Class II reserve figure 
should be considered optimistic. 



LIST OF ABBREVIATIONS USED IN TABLE OF RESERYE DATA 

'a' 
ABD. 
Approx. 
Avg. 
Bbls. 
B.W.E. 
cale. 
Co.(s) 
cond. 
ck. 
Cum. 
Dak. 
Deplet. 
dy 
Econ. 
Est. 
Exp. 

9 
Gas Exp. 
G.C.E. 
G.E. 
GOR 
Inc. 
Inj. 
Lmtd. 
MCF 
M1ss. 
Mos. 
Mtn. 
N 
N.P. 

No. 
0 
P and A 
Poss. 
Prod. 
Proj. 

q 
qf 
react. 
Rr 
S 
S.G.D. 
S.I.(SI) 
So 
W 
W.D. 
Yr or Yrs 

annual gas production 
abandoned 
approximate, approximately 
average, averaged 
barrels 
Bottom Water Encrochment 
calcúlate, calculated 
county (counties) 
condénsate 
Creek 
cumulative 
Dakota Sandstone 
Depletion 
annual decline rate 
Economic 
Estimated 
Expansión 
gas 
Gas Expansión 
Gas Cap Expansión 
Gas Expansión 
Gas-011 Ratio 
Increase, increasing, increased 
Injection, injected 
Limited 
Thousand cublc feet 
Mississippian 
Months 
Mountain 
North 
New Production or less than five years production, 
therefore, no rellable annual decline rate could be 
calculated to apply to the equations to calcúlate reserves 
number, numbers, North 
oil 
Plug (ged) and Abandon (ed) 
Possible 
Production, produced 
Projection, projected 
current annual production of oil 
final economic production of oil 
reactivated 
Remaining reserves-oil 
Remaining reserves-gas 
Solution Gas Orive 
Shut-1n 
South 
West 
Water Drlve 
Year or years 
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Appendix I 

Historical production decline curve graphs for La Plata County. These graphs 
are presented in alphabetical order by Field ñame and then by producing 
horizons within each field. 

Note that only those fields actively producing as of 9-30-83 are included. 
Abandoned fields or field-horizons are not included. 

• 

9 -



Z2CQ C9 SSM3MI (« « 0' • *ONI JkTOI 91 I 94 3*/f 



SI1--

-^ 
3 

ü 
J 

n i :: 1 1 1 

i •- - -j 
. •. i . . . . 

"3 i • — 

é '••••-
~~í ! 

0 
3 

.. . . . i . . . 

i ' ;\. 

i • 

. . . . . j . .. 
• • j 

1 

í 

7 - 7 ] •••• 

i 

_... 

0 O 

, ! Z l Z i 
i i • - -1 

'-•-.— 

.. ¡... .. 

. . ! . 

: 

C 

...(.-_.-

i zr 

Z.í. it CT H15S] • ']..!!: •?" 3.VI 



# 

2*UL 
"O 2 
5 * 
E 

9 

Z8¿0 ¿fr >» • •< w™ OO MJU3 » -rajjrtjn S . U 



i 

7 

' • : i 
•> 

- • 
* ._.:.... 
? ! 
u - • i JM , - -;£....!--

• 
s 
J> ... . , O 
. Ul . . . -7. 
7 
CO 
1 1 
1 ! 

.....] 

— —1~ 

•• — 

_ 

1. . '• .'7 

= = 
X 

il\:~; 1 

.... j ... . 

. i :_ 

. l l l ! ! 

. i ._' . . 

i 1 1 
! i • - • -

, . : • • . ] ! ,-,'• 
.___ , 

• .; : " i ' - • • : ::: 

:• - 1 - i 

! i , : 

n i . Al7 

i • • • 

'!! \;. 

. i ..... 

•-; Ei l:i 

— 
\ 
\- -7 
4-
1 • ' ' • i 
! 

- ' 

1 1 
-4 

i , 
i 

.... , 

\ - 1 - 7 1 7 

... 

(— 

i 

.... ¡ • : 

E •--!!! 

, [ 1 ! i 
ee i n i 

n z n . i 

• 171X771 
i -

7 . 1 7 7 X 7 1 7. 

n a n i 

77717X!-

i i —. — 
.. —|. . . 

n i n i 

li-llll. 
! 

1 [ 

¡ 1 
— V 

' 
! V . J ? ^ ~ 

1 1 1 7 7 

-i - O 
i 
1 

• ..--

— — 

, 
; - ._ • 

i . . ; 

i - i • . - i .... 
•••-• :" -i • '•• -i 

1 ' 
.~—i:_:_| _;-:...!::-.. - 77 A 77—11-

• 

¡ 
[ 

: •-•-¡•---•-

n i n 

!— •-

. 

::E:EE:i.i^ l i 

n i i i m 

i 

, 
_— !~ 

1 ' 
i 
i 

"Tí^-~-l 
""•̂ r-i— 

... -
^ - - X - . 

~ 
7 1 7 1 

1 

— -

1.1""!: 

i:; i i 

----- - — 

zni'i-' 

I-!. 1. 

7771-711 

•^"X-il-

, ,'T <^~2 

nmmz^m 
i 

— J 

——•—— 

• i - — i-

—i—'•—r™ 

—- ; : ~ A 

71777717717 

'.i i-.ni 

- m - i i 
. ._..; ._.. . 
.._..__ 

:EE 7-;: :-:;E:: 

H- — 

: : . : : ] : - -

1 1 ! 

1 ::f: 

1 1 1 1 7 . 1 — . 

i ÍAtI-

ii-A-----
1 

n i n i 

— 
;i 7±i i 

...j.. . 

•— -• — 

::..: X-'i 

_y .__¡„.; . . -.:-;:-;-.: 
7-X-

' j _^ 

77117. 

T 
: 

• 
M 

-— .1 1 
1 

H —— 
1—.^ --e» 
— -

r-^Tl— ] - -

__ i 
• • 

1 1 

. . 

; i 

; 

.... • 1 

— t 

-^~~-

z 

i • i 

— - t 

i i i 
, ! - . j ~ : . 

'- Z\ -- ' • • •—"• 
-—i --- - ¡ I 

m m i ¡ ' i \. ¡ - - - •" •-—— 

, .. j.... 

7 1 1 7 \ 1 1 

_( 

_-".. 

... _.i.. . 

; | I ! ! 
. . _ 

| ; _-_ -

-;•.! •• l'-"'ni: 
-— ~ ~¡ -l 

— í_ 

, 

—r-1— 

, 

1 
711 

.. ". 

: 

; ' . 

n n m 

—í 

: 
1 

j 
' " ' Í — 

. i Í------J 
1 1 

i;-; - -; i m i \ m 

-.-'i.-; . —_. 

— 

, E Í ; - - - -
._•_".... ;..-. ". 

•i:.-.!-: .\' . ! - i x ; a 

1 
1 1 ; 7.71 

1 ] 
-—•'---'- •— 

1 . 1 - 7 1 

.7117 '•"._ 7, 

. 1. 

— 

•-!•-- 1-

. 

-77711171 

: 

\ 
"7x77111 
1 
i 

1 

1 

, — , 

— 
— i — 

. ' , 

! 

! 

, 

= : 

.__;_"'. i 
-- -4 

71-7: 

i 

i 

! 
: 
! i ! ! , 

1 
1 1 ¡ : ! 
1 
! ! 1 : 
! 
h 

' • 1 i—L-i-

P — 

; 
i • 
i i i 

. 

i 

i 1 

, 
' ' 1 ' 1 1 1 
1 

•• 

1 

1 
1 , ¡ 

1 1 

1 

! 

I 

i 

r 

i 

i i 

i l 
i 1 • 

i 
I : , 

i 

i i i 
! 
I 1 | j ' 

1 ; i . 
-

— _ t 1 

1 1 r 

! ! • " 
_ h—+-

& 

7 

n fO 

28¿0 L. I íKDii H3NI 3HJ. OÍ 01 X 01 Z»*r} 

http://i-.ni


.• "?****» 3«\J 



J 

^ 
3 
f* 
• 
Jl 

a 
— " 

;—| 

— = t _ 

3 —-! — 
r¡£ 

1 
^ 

^ 

...-}... — 
..... — . 

"..'. -.'] 17!---.;-..... 

4 

., 

l 

' z x i ' i 
— 
—,._.. 

._...' 

.7—7\ 7 . 

.. . _4.._ . 

:..::-!-.. : 

i 
<• 

11X711 

- i\;!! 

¡ 

i 

........ . 

- -i ... — ., 
.. . .¡ . . i 

.... .771. 

'•'•.". .-

n i m : . 

' 
i n 

l 

- , — 
——2; 11' 

._•:.; :•" 

i — 

"7.:-..i •— •• ¡ •--• •. • -

1 7 ! 7 . : 

i-, ; 7 

1 J '"." 

i 

Z : 1 :,.:::;. 

.... 
r 

!.1\! — 
¡ 

• - ; ; Z:S 

• - : X717 

m i z i 

n n n ! . 
— i — 

— 

— i — 

— 

• i 

7 
— r — 

i 
— i — 

i i 

i 
-; i— 
1 1 

i ~~ . ,i .— .... 

' ¿̂-X 
t̂X ^7 

l 

....;._. 

'inzm i! 

miún : 

i — 
_..... 

_ — i — 
-4 

i- -
1 1 

I 

— n 

m 
t 
i ; ¡ 

i • • 

.__.:!_-__-

lili] .71—1 

n n m 

— i — 
i 

-.-lllTlll 
i 

.— .._¡ 

T 

| . .. 

j 7j.'"'"_"; 

— 

1 , , 

4 
i 
1 
i h" 

i 

•• • 

• 
I 
' , ; 

: • 

• : :;•"'. 

•'•-n'~ 

. • ..i;.-.:. 

: i;..; .a 

1 -

-----, •- • 

... 
X . _. 

....... ... . 

11' . ; ' 7! 

8 

._._., ....;_ 

i 
o 
o 
M 

_] ._ . _ . . i . 

.:• : i 

...... : 

- . _ 

—.—, 

— 
. 
j 

I 

n i i . 

-A\\.Z 

• 

—"' 
, . 

— i — 
i — i — 

— • — í — -
i 
i 

- — i — 
— , . _ — 

. 

, i 

i 

— - — 

1 
1. - n i 

1 :: • •' • •' 
i . __. _ 

, . -i 

••••:•• i 
i • -

--'"'!'• 

-"--"- ;"---

i-l :!-. 

771! 711 

, 
ZT̂ T1 l ^ 

117!'!': 1 

...-.-.. ... 

„_....; _. 

__. .-|. 
l ...... .. 

1 1 ! . 1 1 

; 
; 

í 

i !___-

— i :-
i ; 
1 — 
, 

1 1 • 
i 

—lí!;:.-. 

¡ | , 
1 

, _̂ _¿= ' 

1 "̂Sfc 
; 

, — , — 

! 

_ ¡, 
; | 

i ! 
1 

¡ 

l 

1 1 ; 1 
-;-j — •-

._;..... 

:_. _ 

... 
^ 

_::.:•;:::__ 

_~~r_"!.'~ 

. 

; 

- T U 17771 

-'--Zl—! 

-, n n i 

¡ _ . _ 

<1 

j 1 
( 

' 
1 

i 
i 

; j 

- —; 

i 

i - m m . 

.!.! u n 

— - ' • -| 1 ' 

' '_\ 777771' 7171. 

i--.... , - x -7:r.~z7 

i z i X- i ! 
. _ 

... . 

' . 
- • '7- ' n 

l . 

1- , • 
,. , 
,..... . 

----;.- ; 

"::.".;t."~-

¡._... 

zziniii' 

^ - ¡ 
——^é 

1 it — \ \ — 

, 1—1— 

' — L — H 

, 
i 1 : l 

. . . l . .._, 
! ¡ 

n n ^ 

m z m 

. y 
v . / 
Z^^T-* 

17r~~1711lXl 71. ."_ 

¡ 
i i 
! 
X 

1 
. 
| 

' 

"—.̂ ^ 

z m n ! 

\ 
— = = > 

• 

1 i 
i 

1 

1 

1 j 

.. — 

i ! i n 
.7-

j 

' 

. 

_."... ~" 

i i -1 

l 
_ _i -, 

'̂  \ ^ r 

1 
' 
r ~ 

1 

: 1 
= — • 1 

1 

i 
• 

J 

| 

— < 

i I 1 ; ; 
: ! 1 ' 

i. 

Á 

CO 

1 

J 

6 
Z9¿0 L. •o\y•'."'•. 3'» 



— — • 

«¡ . TI. , . ;•• 

t 

tU 
7^ 3 

Ul 

0 

c 

= 
, 

: -
| • 

, 
. ... . 

" -* — 

tt=:::j-ttt 

—, 

------

n. --ni: 

171-1.. 

- a m 

_: A i z " 

—--

m 

1 

m i n 

n i i n 

— 
— 

i 

i n m 

— i 

L 

..— 

j. 

• •; 
1 
f—— 

, 
. ___ m. z. 

i 
: 

I__ 
1 

• ! 1 

1 
•¡I 

- — -

— 

— 1 . _ -
-17A- 17 

.....7-\7! . . 

.71 

1 1 1 . 

~ 

ii i : 

-•—-
— 

— ¡ — 
| 

-"-nnn 

i.ii-i 

n n n 

. m u í 

— — — 

i ! --.- -.. 

.... ._,— 

•—_-_-777711 

! 

, 
1 

-.171x71 

i 
- — • — i — — -

1 
1 

— - ~ T — 

h — — ' 

H -

711 
: 7 

-nzi 
1 

„_j ; 

'-'imn!. 

1 -7-7 7 

] ; 

n i n - i 

m u 
_. 

;!11!"-

_:.'"j\. . : 

i n z i i 

7 1 1 Z l 

-—- •• - - — 
— i - - — 

l̂ :_ 

EEE'EEíE; '-—! 
,. ... 

7.7.7 .7; 1 1 . . — 

.... ... j . . ... 

I 

.7771.1 

- ~ 

_ .i .. 

. 

1 

_ 1 ___ 
| 

1 

1 

' 
I 

——• 1 

- 1 — 

. .. 

. 

t r — 

-.'.izz 

m.'.."'" 

1 7 ! ¡ 7:--

~ l ' x 

1 7A1 

1.. i;.::-_" 

i. 

- • 
" * ' 

.;-.-.-17. 1. 

i m n i i 
— . . 
— — - — • — 

11!!!!!! 

— ;:t_: 

-i. 17.n 

^ m m 

1 

•-:-E'7J-::-E-: 

_ — 
,...._. 

' 

1 

1-

; 1 

— -t "— 

1 ' . 
1 . . 
' 

i—— 

i 
H—^~ 

— -

n l l - i 

:.::.: n i 

n l z i 

11.!—1 
" - ! 

I" !" -

n : :il 

n n n -

:::::_- 7 

. 1 1 ! 

' — 

l 

1-

n i i n 

l i l i ! " 

i -

1 

—. 1— 

, 1 . 

".: :: . . 

i -7] 
— n — 

1 
— • — t — 

- = á — 
— i — 

1 — 4 

..— .. 

1 

- • 1 

1 

1 

1 

- 1 — 
— — 1 

1. X. 711 

¡ . 
.; ... 1 . .. 

... | , 

. ...j . . . 

n n . ! 

n n n 

, • .......... ..; 

1 — 
1 

1 
1 
1 
: 

- 1- -
1 1 7 7 — 7 1 1 1 

, 
—\ 

1 

-1-11X77771 

71717—77 
: 

. Z - "\ E ••;.;.:.. . ":-a 

1.7.: 
J 

. :! 

-....i::.-; 

: 1 7 

.:.:.; •• . :-.!• ..: ¡ 

1 1 X 1 ! 

117X77 7 

— .._. 
, 

• _, 

ñ z ñ ñ 

..... y - -• 

7. ... : :~ 

! 

• —- -

1 __ 

\ 1 
i - — 

— 

: 1 

-•••m-i-i - - n - z - . . . m m - - - - ^ 

' 

... • 

1 Zlli 

j • -
.1 ! !..... TT-i ". .. 

::::::: :::.. 

7 — - I 1 1 

. 1 . 
7 1 7 7 7 7 - 1 1 

—, - t — 

— 1—• 
¡ 

-1 -" 
... . 

i.i'xix-. 

__ 

1 

! ! 
i ' ' 

. , 
• 1 í 1 

Xf-r-

e 
Ti—t 
_L_i 
= t 

— . 

, 1 1 

•--.T.Í.----. 

:.:. ....!... ! ZZtth 

1 1 ! ! -

1 '-'; i ' 

; . ; -. : 

~T. !.'. ;• ~ • • i . 

n n i 
. ._, 

... -,-, 1... —... . 

n m n 

lliAli 

- 71117 1 

~1] 1 
. . , _ 1 _ 

~.:~:B:z i . 

i m .-_-;— 

— * — 

-- í -
....— 

• 
! , 

- -• H 

71777 

X " ^ 
-1 H 
, ; 

. .....: . - . 

1Z7.J1 — 

7.1.7X771. 

• 
' •• ! ^"^ 
ÍS, 

— r\- —-
. __\̂ .. 

S" 
— — ~ y ~ — 

í 
¡ 
1 

—•—r——-1 

n!. : m 

—.Tullí 

• i 

- — m 
zX^— 

" - • 

¡ 
r 
t 
: 

¡ 

; 

.... 

: 

..:- X i — 
7 . • .... 1 

— i - — 
7171 ; — 1 

1 
P 

ii'Zii 

-j¡X̂ -
, 
1 

.. .. 
!' 

i 

1 
1 
1 

1 
, 

• 
1 

,.—,— 
_ _ ; . _.. 

tttttizz:: 

. 
1 

1 

, 
1 
1 
\ 
i 

'• • 1 
! 1 
- -- 1 

1 
._. 0 

1 1 ] 

— i , , 

_ : , 1 

! . 

, , ^ ~ ——¡ . a 

— 1 
—1 

1 . . ,1 ,| : • ,. 
. -1 , _, . , , 

r-

7 

zn 

i i co * 
8 
-3-. 

J3¿0 ít •r— z? mi-—7 » "Ujrtj' " 3«W 



o 

í 
c 
« 
•3 

— 1 

ZS' :- : 

r. 
'1 

~% ;- z 

o ¡ •" • 

5 
•a _c 

Xü 
0 
z 
r 

A 

1.:_. ~. 

•) — -—T7 

_ _ 

- •- -

i 
i-.im. 

-i-nni 

11 

_.._ 

. •; .:•-__•. 

" e n i 

l í ̂ Xl 

x~ 
^^A~n:-

-.1771. .... 7. 

IITI!'! 

i i ü n 

1 

-

•i!-m-

... i 

i . E n 

l 

i i ! 
: 1 

> S u ' 

t-
1 > 
4 -

|— 

T 
71-1771. 

ni. u n 

! ~ - - - \ - i ! 

i m i . 

1 1 \ 711 
- ; — 

.—;:: 1 1 

117x1.1-

l—.l -~ 1 

n ! . n i 

¡ 

— *...;.... ".*_ 
-̂  

^ ? -— 

- c 'i -i 
3 3 ... 

t^|S :: 

—i."*.:.— 
S é.. s * 7 , 
3 ¡D 

:r. e_+ ::: 
7" - • 
^ 7 ^ 

— .i Í ... 
-- 8 3 ---

l . 7. -o- o-
m zt 1 

r £ ~ i 

7 : S . _ 

o * S. 5 

1 1 

1 

— r -

- - — ? -

•-—— 

. 

, 

"--;-;•! ;--—-

-- i - •- • 

:::-::-!:" E::-

n y n 

1 .... 
' 

I 

n iinn 

... ":X-;; 

m i i n 

— 

— 
-~,— 

— XXXl 

i 1 ;_ 

7771177777771 

'"-"' 

^^ T 7.7 

.—; 

^ = — » 

i 
. J . . _.. 

-,7.l —_— 

1 
1 

, 
| 

, | 

| 
l l 

| 

i.' ' 
_ _ g — | 

' i 

i 
c 

! 
, 

i 
> 

—1—-

—i-

, 

111! 

.-

lüíi'! 

un.. 

•-"—7-

•~-~~ 

777771 

-—•— 
7 

" • 

1.7.- 1 1 . . 

--—'!-.- 7 

- H — 

_ 

:..,_. 

.-_; ̂  

i _ 1 

' 1 

1 

n z i i 

i-Til;. 

7!l'r-ll 
| ; 

—tX 

n z 

nniivi 

Z A i i i 

, jr 
y¡ A • 

*A X?~-A 

"" 1-1 

i 

' . 

_-—— 

.—.'TI 

i 
' . 

! 

. 1 
1 
' i 

" 

. 

i . i • 
! 1 

i 
] 

, 

| 
1 ' 
1 | 

c 

• 

n = 
, 
1 

1 

— -

i 

— 

— 

i 

^ 

'n? 
—•-

1 

-y, 
n — 

-—-— 

— i 
\ ••• -

l - ' : : : E -

¿ '" " <"- 7 , 

n i 

E E r ü - ' i E : : " 

. .__ 

i' — 

m m 

——i - — 

V-— 

^ 

...,, ., 

1 

_... ._ 

,.. „ . 

1 — 
1 T 

1 

_ , 

_ 

:: . "T 1 . ". 

. . ,... .j-—--_ 

:-.:..•;:•- -| 
X,-. . ¡ - --

.... 

.. ._.. . 1 _ ... 

..... — -

'!;!! 

A A Z 

. — 

1 • e i ' n m 

— i — 
1 

.i-i.!! 

... . ; 

... . J .. . 

iiAit;-

7 7 1 ; 7 7 l \ 1 1 7 7 1 77: 
--- - | - -- . 

7771.AH7 

l l ! 711 

1 

! 
' i i 

• 
1 

i 
j 

* 

1 . 

1 1 1 
1 

m 

".1 .; 1 í 

l Ü l l l 

,....... 

1 

"--"Tí... _ 

i i n n 

771 

K ^ ^ | _ 

v r 
A — 

rr ' 
—mr^m^ 

— 

— 

: 

1 1 — — 

j 

I ¡ l 1 

1 

¡ 

.. 

s^4^^-

1 
! 

X 
! 
i 

.—̂**̂  

1 
1 

i i ! 

-•-_] 
j 

— 1 

----

— — -

% i 
\ 1 \. ' 

,. ... 
v -

•«i^;—t 

1 

1 ! ' 1 

" " 

I 

j — = 

1 
\ i 

— 1 
1 

l 

. 
— — 

1 1 

— ( 
j 

! 

_— 711 

! 
i 

• 00 

1 , 

— — -~-~ 

. 

* 

• ¡ 1 

— —' 

A l ! !l 

1 
. — 

1 — 

¡ 
1 

. ... • 
' 
— 1 

^ 

ni. 

> 

¡ 
1 

1 
1 1 

1 

. , 
¡ . 

â 
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I«FCFMAT;.CH SERÍES í%~Cil ?»3 Ó03 íic-lcs vf Culoriüu; SUtfstltiAi 0 ¿ U 

M«P SÍKIES 22—Oil ar-v. tía* liürús E£i: o? Colorado. 1 S'J3, (1:50c .000). 

0P¿«-FILF RFPCv.T S4-'J: cVi'lüíhLfi í!'*: =::•? (rri k?fcar.'í:£ ?»?' HftStvUvjEQB Ll-Jit-V; 

Col credo; 

OH^-fllí k W í 0*1-4: Estinsatru íHI aró ¿as Sosorvas for icio SIsscg Coun-y. 

Colorado. 
Or*E"-FILS SEPSE7 3<i-~; £?timiTrí! G""r nnc tar- ftsKrap» fo~ Aróucs Cci«>?v-

Cíilurado; 

OPEN-FILE "?£P0R" ¿í?-fi: rttlsütüd 0 - nnc; G-tt B?wrv«ír, rnr H n U G g k * ¥ . 

Colorado; 
OrLfi-FíLE REPORT 3s-7: F.&t?swtr*d G'H atií Sí.s kcrcrtfei. for At-apahoe Cernir„ 

Colórenlo: 

OPEN-FILÉ RERORT 64-Sr nrtlaaí-rf C U and P?s íosorvss fe* Roo? Cni«r{¿', 
Colorado. 

CFEK-FII.E REPORT 34-S: Esvlmsíetí Ci'j and íias Reservas for Caspera» C o w t y , 
Col orado. 

OPEhí-rlLE REPORT §4-10: EsUisited Oil snd -rri* Kf^rvp- for fiaríield Cc-íinty, 

Color-ido; 
OPCN-FZLF REP0P.T 3 4 - n : íst-sated 011 p c Sas Reserves for La Rlata County. 
140 • Oí'GOO J 

ÜPÜM-iLC f'-^ORT 84-12: EstmHfcmJ 0.1 __á ¿as fíísorves f--;r Hr.fía* CüU.-íÍ¿-. 
Colovaáú; 

CPEri-FiLE REPORT 84-13: Eit:;sate¿ 01'i i.'l 3as P.í-ssrve» for L'Der* A^r.ryt 

»>\> '. If ftw > 
OPEN-FILí. R^rORT 8 4 1 £ : Estisna^ec Gil atm Ga¡. Reserves *tir' Mt-Sti Csuf.ty, 

Col of-.ú'j: 

ÜPEH-FILE REPORT 84-15: Estisjateo 011 and Gas Kas?rve:; for Rcr;tt Countí, 
w : ve 1»*«1» ¿ 

ÜrEít-ríLL íiiPOUT 84-':6: Estimated 011 and tas Reserves foi- Yuir:a Coü»%f, 

CülúKñflv* 

The- C;VI©riaííü aeolouitiá'S Survey hit ¡iximr -iut-1 ::ati"r. oc-v^ri-g topicr, in 

slneral fu;í"f-. P!ií:tt>-al¿. -iroii-ri-.v.íter. yei-Siht-ríáal, í-r.d i»r¿gfaeering .vi 

ertvIi'OiíiiKint*.! gccri'sy. For a current jíjíLmícatío?: llr-t please coktaci; 

Colorido r,pn":03ic?l "-urv^y 

Publ icati cns DeFénsént 

:X:. ShttmBvl St., ?,úúi:l 715 

DfcHver, CO CC20Í 

:303) o0b-2Ü:l 


