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POSSIBILITIES OP IRRIGATION IN THE CAPOLIJf AREA, 
COLFAX AND UNION COUNT1K3, MBV MEXICO

X. H. Herrick 
U.S. O*ological Surrey

1951 

(Released to the opea file ia 1957.)

Ai of 19S1 a fair Irrigation walls had been completed la the vicinity 

of Capulin in northwestern Union County, one of which wa» reported to 

yield 3,OOO gallon* a Minute. (See table 1.) The yield froa these wells 

la such th*V soae consideration has been given to expanding irrigation 

in the area, [in order/to obtain information on this developaeat aad to 

deteralne the possibilities of developing additional irrigation supplies 

in the basin, the writer, a» pert of-^fce program of studies of ground

waters of New Mexico in cooperation with the State Knglneer, Bade a re-

^ connaitfsance of the area froa July 10 to 14, 1951.

Land in the Capulin basin ia flat to gently rolling and contains 

aany saall lakes and poorly drained depressions. The only perennial 

streaa in the area is along the east side, where springs in sees. 11 and 

12, T. 39 N., R. 38 K., provide a perennial source of water for aa un- 

naaed streaa which flows northeastward out of the basin (see aap). 

Capulin Mountain, an extinct and alaost perfectly circular volcano about 

3 ailes north of Capulin, ia the aost notable topographic feature ia 

the area.

The part of the Capulin basin in tfce eastern BaBB^erf Coifax County, 

south of the King Ranch and northeast of Cunico, ia underlain largely 

ey aheetllke alluviua which extends eastward into Union County in the
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Capulin, by Herrlck...3

vicinity of and south of Capulin. The exact extent of th« alluvium !  

difficult to determine because of the mantle of soil, but it probably 

covers an area of at least 75 aquare miles ia the tvo counties. To the 

 eat the alluvium pinches out against the Niobrara and PI err* forum- 

tions of Cretaceous age. On the south the alluvion is bounded by lava 

flow* of Quaternary age and the Dakota sandstone of Cretaceous age. 

To the east the alluvium is bounded by the lavas of the Sierra Grand* 

and on the north it ia bounded by lava-capped Mesas and by the volcanic 

rocks of Capulln Mountain.

The alluvion conaist* of sjity clay, »-uu, *nd fin* gravol. ii» 

thickness ran^e* Iron cero to ae much as loo /eet. In placets toe till 

rests directly on la**, cinders, And scoria, but over much of the area 

it probably rests oa ahale And eaau»tona beds of Cj«i«ceou* age.

In 1. 2* N., A. 27 &., jn ea&tern CoI/AX County, nearly ail the 

wells investigated by Grlggs* obtain water fr^m the alluvium at depths 

to 7.> feet. , wall ia the Si^ <>ec. ^o iti 14o iect aeep ana obtaine 

water fro* the Dakota sandatone, aa do many oi the valla in T. 2<J N., 

<<. 7,1 V., to the south. Sever**, wells in the latter township obtain 

%.AICJ >. um ihu ur«eoAo;n iimostone, and only a few obtain water from 

the alluvium.

 \ Mtudy of the distribution of the wells and the elevations of the 

water lt»vt*ii» in these two townships indicates that there are two bodies

* Origga, It. L., 1J43, Geology and ground-wuter resources oi the 
eastern part of Colfax County, Hew Mexico: »***» Puremu oi Hxnaa 
Jt^nerxi MrwMMreeeHHUUUU"WtVrHh*»4. A. jj^ Mex. School Mines, State 
Bur. Mines and Mineral Resources Ground-Water Kept. 1.
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of u f"iind water, one in the DaKota sandstone and ono in the alluvium. 

Th* water In the alluvium in T. 20 N., R. 27 E., possibly Bay be dis­ 

charging into ponds where it is evaporated. Qriggs determined th«»t the
/ £-.,

alluvium in the vicinity of a well in «*,c. lit, 1. 2J N., is not highly 

permeable. THBJBgb /nls well had a yield of only 6 gallons a alnute per

L^
toot of drawdown, It did not fully penetrate the aquifer. Therefore, 

. 1 probably cannot be used as * criterion to '.ndicute whrLher weiis can 

be developed In the alluvium in Y. 2» N., R. 27 %., which would yield 

water in « suCl'icient aaount to irrigate More than a few acres.

In the southern part of T. 2tf N., K. 27 K., a t>aiurtneu lens of 

alluviuei, u Bailer than the area of water-bearing alluvium to the north, 

ovcrl.es the Qraneroa ufcule but no wells with high yields are known to 

in U*e aiiuviu*. In th« reaainucr of the area in Tps. 2.1

and 2* N., *x>st of the well* are finished in the Dakota yandutone ana
A

Greenhorn liaeatone, but none of these wells are known to have h.gh 

y icid*.

In T. 24 «., K. 2u £., south of Capulin, a dry well drilled ^n 

sec. /'. V) ist reported to have penetrated i foot of soil, 21 feet ot sand 

coavttining sone boulders, and more than bo feet oi shale to a total 

depth of ** feet. The well cuttings at this abandoned well site were 

examined and proved to be largely fonsill ferous limestone and calcareous 

shale, probably of the Greenhorn limestone. .bout 2 miles east of this 

well, iu the SL ', sec. v, a well owned by a Mr. Leirer is reported to 

have been completed ent rely in sand at a depth of 7u feet. The well 

is reported to be strong. ' A well about 1 mile north of the Leirei 

well was do* to a depth of 35 feet in a i»anu and also is reported to
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be "strong." In see. 2», T. 2y M., B. 28 B., a well vaa completed at a 

depth of loo feet in aand. Black ahale reportedly was encountered 

below the sand. The yield of the well wa» reported to be more than was 

needed for stock and domestic use. All the domestic and stock wells 

which obtain water frosi this sand are reported to yield dependable 

supplies, although some of the wells occasionally sand up. At least 

one rancher in this area has contemplated irrigation. It appears 

possible that properly constructed wells developed in this body of sand, 

which extends in a southeasterly dl ection through T. 28 M., R. 28 B., 

Bight supply sufficient water for irrigation on a snail scale, although 

it is likely that development on a large scale would deplete the water 

stored In the aquifer. An aquifer test on one of the wells producing 

from this sand in the north-central part of T. 28 M., R. 28 K., would 

aid in determining the permeability of the sand and the possibilities 

of developing irrigation wells in the area.

The southeastern p<rt of T. 29 H., R. 28 B., i» underlain by lava 

of the Sierra Qrande Lit He is known of the water-bearing properties* 

of this lava. Parts of it probably are quite permeable, but the zone 

of s»toration appears to be at considerable depth. * well drilled in 

nee. IS is reported to have parsed through 1SU feet of lava; the 

character of the rocks underlying the lava could not be determined In 

aec. 21, about 1.5 mi lea west of the above well, * hole waa drilled to 

a depth of more than 10O feet in clay without encountering water; the 

hole wais abandoned.

In the vicinity of Capulin in T. 29 H., R. 28 B., the alluvium 

narrows to less than O.5 mile in width and is underlain by a bed of
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volcanic cinders and scoria at least 3o feet thick in place*. It is 

fro* theae ciadera that three Irritation wells and aeveral domestic wella 

obtain their water. Thla volcanic Material ia * similar in appearance 

to the cinder* and scoria that fora many of the recent volcanic conea 

of the region. The clndera have been covered by alluvion, which ia as 

 me* mm 4O feet mmwsk in place* in this area. Although aeveral wells 

close to U.S. Highway 87 in the vicinity of Capulln reach the clndera 

at depths ranging from 8 to 40 feet, only one well ia known to penetrate 

the bed completely. A well drilled recently for William Morris just 

south of Highway 87 in Capulin penetrated M feet of silt and sand, 16 

feet of cinders, and 17 feet of hard lava rock. The cinders contain no 

water at this point, aa they lie above the water table. The well is 

reported to have been pusjped at the rate of 3O gallona a minute, obtain­ 

ing water from fracturea in the lava beds.

The wells producing frosi the cinders north of Capulin are capable 

of very high yielda. Measurements mem* of the water level in the irri­ 

gation well owned by R. A. Pachta, in the SB SWj sec. 18, indicated a 

drawdown of 1.3 feet at the end of 8 hours of pumping at the rate of 

l,28u gallona a minute. The specific capacity is approximately 1,OOO 

gallons a minute per foot of drawdown. During the same period, the 

drawdown in the Grist well, about 2UO yarda to the south, waa 0.07 foot. 

There was no measurable effect on the water level in the Snead well, 

which la about 0.« mile east of the Pachta well. Although Mr. Pachta 

normally pumps the well at the rate of 1,250-1,300 gallons a minute, 

the well is capable of yielding as much as 1,700 gallons a minute. 

MxxxOys Mr. Grist's well is dug 34 feet deep and ia finished in 

c nders. The well normally has about 5 feet of water in it. Mr. Crist
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reports that he can pump the well at the rate of ttOu gallons a Minute 

without aerioualy drawing down the water level, but that the pump break* 

auction if he pumps mo.w than 1,OOO gallon* a minute. The Snead well, 

in the SWj aec. 17, alao la a dug well, 41.5 feet deep. It normally 

contains about 0 feet of water and ia reported to yield 700 gallons a 

 inute. It is believed that the lower capacities of the Crist and 

Snead wells are due to the shallow deptha of the shafts. Properly con­ 

structed wells at these «ites, finished at depths farther below the 

water table in the cinder bed, should   on the basis of the performance 

of the Pachta well   be capable of yielding at least 1,OUO gallons a 

minute.

The cinder bed in which the Pachta, Crist, and Snead wells are 

finished appears to be more or less ejunxxjnutt evenly distributed north 

of Capulin and to extend from at least u.S mile west of Capulin to 

about 1 mile east of the village. The volcanic material is at least 30 

feet thick, in places and is covered by alluvium and soil ranging from 

a few feet to 40 feet in thickness. The cinders were not found exposed 

at the surface in the wn area immediately north of Capulin. Although 

the exact limits of the cinder bed have not been determined, it appears 

that the bed extends only a short distance west of the Pachta well and 

only a short distance east of the Snead well. This assumption is based 

on the fact that no wells east of the Smead well are known to penetrate 

cinders, Kxxftmfc although several wells have penetrated lava which 

probably is older than the cinders. All the wells immediately west of 

the Pachta well are completed in the alluvium. The character of the
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rock* underlying the alluvium !  not known, bat the alluvium here !  

believed to be underlain wtth rock* of Cretaceous age.

The cinder* are very permeable. Recharge to the cinder bed is in 

part from the alluvium, but probably a very important part of the re­ 

charge to the area cornea from the alopea of Capulln Mountain. It is 

known that this mountain receives a relatively large amount of precipi­ 

tation in its upper reaches and in the crater at its top, although no 

records are available. Much of this water probably moves readily 

through the permeable material of the cone and finds its way into the 

cinders and alluvium about the base. Precipitation at the village of 

Capulln, 3 miles south of the mountain, has been recorded by the Weather 

Bureau for the past 24 years. Normal annual precipitation at the 

village of Capulln is 15.35 inches. Two springs which feed a northward- 

flowing stream in sees. 11 and 12, T. 2» K., B. 28 K., are believed to 

derive their flow from the water body in the cinders of the Capulin 

area. The spring in the W\ sec. 12 discharged an estimated 45O gallons 

s minute in July 1051 from the openings between loose blocks at the end 

of * a lava flow; and the other spring, In sec. 11, discharged an estimated 

9u gallons a minute from similar openings farther up the lava flow. The 

water discharged by the springs is considerably less mineralised that that 

pumped from the Pachta well (table 2), which may indicate that this water 

is derived almost entirely from the slopes of Capulin mountain.

In July 1951 the water level in the Pachta well was approximately 2 

feet higher than the reported level at the time the well was completed 

in 1944. This probably was due largely to the fact that rainfall in 1949 

and km* 195o, as recorded at the Capulin station, was more ta»a 4 inches 

above normal.
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TABLE S
CHEMICAL AN..LYSKS OP WaTBR FROM ,Y WILL AND SPRING IN THE 

VICINITY OF CAPULIN, UNION COUNTY, MV KBXICO

(Unlta in parts per Billion.)

Laboratory Xuaber 16.M43 lt^42 

Date of collection 7-11-51 8-4-51

Silica (SiO?)
CalciiH (Ca)
Magnevitn (Mg)
Sodiua and potasdlua (Na-»K)
Bicarbonate (HCOs)
Sulfat* (804)
Ollorld* (Cl)
Fluorid* <F)
Mltrat* (N03)
Diaaolv«d vollda

Su«
HardnaaM aa CaCOj

Non- carbon* te
Specific conductance ( icroahos
*t 2S°C)

Percent aodiim

2S
38
3u
27

221
27
10

.6
7.4

165
172
O

42U
26

28
50
42
77

313
155
ay

.6
4.6

540
23d
41

 47
M

', -. '   ' *; .-
L*b. No. 16.^43 - 4 Bile* £. of Capulin and 1.5 Mile N. of Highway 64. 

Spring NW}NWl »ec. 12, T. 20 M., R. 2« K. Point of collection, 
spring pool, owner, Milton Bennett; WBF, 1-v* tm., taiua flow 4SO gpa; 
reported penunent; teap. M°F.

Lab. No. 16.U42 - Drilled well; NE)8W| aec. 18, T. 29 N., A. 28 E; depth 
43.5 It. dia*.. 14 in. cased, 48 ft. date collected 1O-7-43; point of 
collection diacharge pipe; owner, R. A. Pachta, Dea Moinea, N. Mex.; 
WBF cinders, 21.5 to 4B.5 ft., water level 26.2 ft. below LSD; 
yield 1,244 gp*, punping Mas.; teap.



Capuli.it, by Herrick...» lu

Mr. Pachta and Mr. Snead were irrigating about 5u acres each in 

July 1BS1, but both intended to irrigate larger areas in ensuing years. 

Mr. Crlat was not yet irrigating in July 1*51. If these three wells 

were pumped simultaneously, as they Bight be throughout much of July 

and August, a total of about l,25i>,OOO gallons of water would be pumped 

in an 8-hour period every day. It Is possible that as mien as 50 per­ 

cent of the pumped water would percolate back into the alluvium and 

eventually into the cinders. It seems likely, however, that this amount 

of withdrawal would lower the level of the water table appreciably in 

this small area, though Information, is taut inadequate to determine the 

amount of lowering.

In summary, analyses of samples of water from two wells in the 

area Indicate that the water is satisfactory for irrigation. It appears 

that the most favorable locality for the development of irrigation is 

in the vicinity of the three Irrigation wells to the north of Capulin

in the cinder aquifer. Unless water i« transported a considerable
A

distance, an area of less than 2 square miles is suitable for Irriga­ 

tion from wells drilled in this cinder bed as it has been defined. 

Another area of possible development of irrigation is in T. 28 M.,  . 2S 

1., south of Capulin, where beds of saturated sand in the alluvium may 

yield water In sufficient quantities for irrigation on a small scale. 

Further study would be needed to learn more definitely the extent to 

which irrigation is feasible in the Capulin basin.



CAPULIN MOUNTAIN

MONUMENT 
Des Momes
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M O R

H A R D I N G

Las Vegas

SAN M I G U E L

QUA

Sonlo Rosa 

G U A

0 5 10 20 30 40 MILES

Figure 1. iiap of northeastern New Mexico showing the location of 
Capulin Uountedn National Monument.



Common system of numbering 
sections within a township

Well

System of numbering 
tracts within a section

Sec. 3

30 29 \ 28 i 27

31 : 32   33 3^ ! 35 ! 36\

Well 29. 28. 3. 11 I

Figure 2.--System of numbering wells in New Mexico
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System of numbering wells in New Mexico

All wells referred to in this atlas are identified by a location 

number used by the Geological Survey for numbering water wells in New 

Mexico. The location number is a description of the geographic location 

of the well, based on the system of public land surveys. It indicates 

the location of the well to the nearest 10-acre tract, when the well 

can be located that accurately. The location number consists of a 

series of numbers corresponding to the township, range, section, and 

tract within a section, in that order, as illustrated below. If a well 

has not been located closely enough to be placed within a tract smaller 

than 160 acres within a section, a zero is used for that part of the 

number. All wells in the area covered by this report are south of the 

New Mexico Base Line and most are east of the New Mexico Principal Meridian. 

Those wells west of the meridian are identified by the letter W following

the Range number. Springs are identified by the letter S proceeding the 
Flange number.

Sections within a township Tracts with-m a section

R. 5 E. Sec. 15

30 29 \28 ' 27

Well 9. 5. 15. 143
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