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MAP SHOWING GENERAL LOCATION OF THE ROSWELL ARTESIAN AREA.



PRELIMINARY REPORT ON THE GEOLOGY AND UNDERGROUND WATERS OF 
THE ROSWELL ARTESIAN AREA, NEW MEXICO, 

By Cassrus A. FISHER. 

INTRODUCTION. 

The area to which this report relates is located in southeastern New Mexico. It comprises 
about 1,800 square miles lying along Pecos River and extending from a point 5 miles north 
of Roswell to below the mouth of Seven Rivers, asshownin PL. I. In addition to the discus- 

sion of the artesian waters, the report includes a brief description of the geology of the sedi- 

mentary rocks, their structure, and their relation to the underground waters. The area of 
flowing wells is indicated on the map, Pl. VI, and records of representative wells are given, 

which are intended to illustrate the character and succession of the water-bearing beds) 
Information respecting surface waters available for domestic and irrigation purposes and 
a brief description of the climatic and agricultural features of the region are also given. 

The investigation was conducted under the direction of Mr. N. H. Darton. 

The writer was assisted in the field by Messrs. E. M. Mitchell and E. Patterson, and these 
gentlemen obtained a portion of the well data upon which this report is based. The system- 

atic measurement of well pressures was carried on under the direction of Mr. W. M. Reed, 
district engineer of the Reclamation Service, who has done much to promote the work. The 
chemical analyses of the surface and artesian waters have been kindly furnished by Mr. 

E M. Skeats, of El Paso, Tex., and the paleontological collections have been examined by 

Dr. G. H. Girty. I am indebted to Messrs. Hagerman, Goodart, Phillips, Hortenstein, 

Spurlock, Hale, and others for information concerning artesian irrigation. 

An excellent report on the soils of the Roswell basin by Messrs. T. H. Means and F. D. 

Gardner was used in the preparation of this report. 

TOPOGRAPHY. 

Relief —The topographic features of the Roswell basin present little variety. Across the 
east side of the district there are irregular bluffs rising 200 to 300 feet above Pecos River, 
while to the west the surface rises gradually toward the high limestone plateau bordering 

the Capitan, Sierra Blanca, and Sacramento mountains. The region has an average eleva- 

tion of 3,600 feet above sea level. The highest portion is along the west side of the district, 
where the altitude is about 4,000 feet. In the southeast corner the altitude is about 3,200 

feet. Near the junction of the North and South forks of Seven Rivers there is a high bluff 

having a north-facing escarpment, which rises high above the valley of the South Fork, and 
on the north side of Eagle Draw is a small but prominent plateau. 

Drainage.—The principal drainage channel is Pecos River, which enters from the north 

and flows in a southerly direction across the district. The flow is not large, but it carries a 

small amount of water during the entire year. There are a number of tributaries {from the 
west, the largest being the Hondo, Felix, Penasco, and Seven rivers. Hondo and Pene¢sco 

rivers, perennial streams throughout their upper courses, have their sources high on the 

5



6 ROSWELL ARTESIAN AREA, NEW MEXICO. 

slopes of the Capitan, Sierra Blanca, and Sacramento mountains. The Felix and Seven 

rivers rise in the limestone plateaus lower down, and drain a much smaller area. Hondo 
River east of Roswell is joined on the north by North Spring and Berrendo rivers, and on 

the south side near its mouth by South Spring River. These streams are fed by springs, and 

they carry abundant water at all seasons. There are also several small intermittent streams 
which enter Pecos River. Those from the west are Gardners Arroyo, Fourmile Creek, Eagle 
Draw, Cottonwood Creek, Walnut Draw, and Zuber Hollow; those from the east are Coman- 

che Draw and Long Arroyo. 

Lakes.—At the heads of North and South Spring rivers and Middle and South Berrendo 

rivers are lakes of moderate size. These lakes are fed by a number of small springs, which 
derive their water mainly from the unconsolidated deposits underlying Hondo, Blackwater, 
and Eden valleys. Water rises to the surface in the lower courses of Felix River, Cotton- 
wood Creek, Penasco River, Gardners Arroyo, and North and South Forks of Seven Rivers. 

In the vicinity of Lake Arthur, Hagerman, Greenfield, and Dexter, and north along the east 

side of the Northern canal there are lakes fed in part by springs and in part by seepage from 
the Northern canal. 

On the east side of Pecos River, about 12 miles southeast of Roswell, are several deep lakes 
lying along the base of the gypsum bluffs, which are locally known as the “ Bottomless Lakes.” 

Dimmit Lake, the largest of these, is situated at the head of a short ravine about 24 miles 

from Pecos River. Near the mouth of this ravine, on the north side, is Dee Lake, and along 

the base of the bluffs for some distance to the north several smaller lakes occur. The loca- 
tion of these lakes is shown on the geologic map, Pl. IV. They have probably been formed 

by flood water from the high slopes to the east, which, in flowing over the exposed gypsum 
ledges at the edge of the bluffs, has dissolved the gypsum and formed subterranean passages 
that now extend to some of the shallow artesian flows in Pecos Valley. A view of one of the 

“Bottomless Lakes’ is shown in Pl. III, A. The water irom some of these lakes is used for 

irrigation. 

OUTLINE OF GEOLOGIC RELATIONS. 

GENERAL STATEMENTS. 

The rocks of the district comprise limestone, sandstone, clay, and gypsum which are 
believed to be of Permian age. Overlying these deposits throughout the Roswell basin 
are extensive sheets of sand, gravel, clay, and silt, probably of Quaternary age, which have 

been deposited in successive terraces between Pecos River and the high limestone slopes 

to the west. The so-called Permian series of this district consists of an upper red bed 
member of gypsum, red sand, limestone, and clay 600 to 800 feet thick, forming the high 
bluffs along the east side of Pecos River and underlying the recent deposits of Pecos Valley, 
and a lower member of massive limestone, clay, and gypsum of undetermined thickness, 

which constitutes high rugged slopes to the west. Overlying the red-bed division east of 

Pecos River is a reddish-brown sandstone about 100 feet thick, which may be of Cretace- 
ous age. No subdivisions have been made of the probably Permian rocks in this region 

in the present reconnaissance. : : 

PERMIAN (?) SERIES. 

Red-bed division.— These rocks consist o” alternating beds of gypsum, red sand, and clay, 
with an occasional layer of dark-gray, compact limestone. The gypsum predominates 

and usually occurs in beds about 10 feet thick. It is often found, however, in thinner lay- 
ers, interbedded with clay and limestone. The red beds are provisionally placed in the 
Permian, although no fossils have been found in them. They are not shown separately 

on the geologic map (Pl. IV), but are represented with the underlying massive limestones. 
The upper part of the beds is well exposed in the bluffs along the east side of Pecos River, 

where a number of sections have been measured. These sections are as follows:
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OUTLINE OF GEOLOGIC RELATIONS. 

Sections of gypsum bluffs along the east side of Pecos River, New Mexico. 

East of Roswell: Feet. 

Alternating layers of gypsum and red sand, with an occasional layer of limestone... ..__.. 50 

AVN EY DN i os Ee LT a i a SBE CIE Ve we Fane 6 

200 BT 1 I Pe PD EER me SER Fe Nh Ss see ie RT NR RR 6 

‘White, thin-bedded gypsUI Joo ro. i a rs Sa ena SO Ura 10 

Red sandstone containing thin layers of limestone... 0... 0. cL iii as... 24 

RE YDS oN a A Td sy swt + Scie Lite 5 

Red san ro Ee a is SRR SOS LT 13.5 

GY DSU Es ht oe we hrs tale oie wie fn wan Eg wes ole 10 

Bed San cr a i I eS rd Ee a Ba A a EE, 3 

ATL Lr DER Sah EM SEU Se I Er A Se a re eR ea De ER EEL EL 8 

{EO BT [i te CR Se Re te Sh Be le SEL MN IE RISES Na eS eR a pe 8 

Ear hu ER Ee me PC rr a oe TSS LR nl See a Ss Ba te 4 

Greenish-gray Sandstone. CL LR Te 25 

GYDBUIN eh on ed dn eS SR aR NS BR a 6 

4 RRS hs BLS Ba SE eR SE NE EAL De SS ti Te ES 178 

-At Dimmit Lake: : 

Gray, sandy mes one a or a a Te a 20 

Alternating layers of gypsum and red and green clay, with an occasional bed of porous lime- 

LT Ca Rr Lei Sr ed 100 

SRE RS Rae RC ae si Re Se Ser LR Te DE Rens ee saa yee a ai Sag Shei ir 4 

Bede Clay ct a I a ra ht 2% 

DS. a Ce a a Lo ale 18 

Alternating layers of gypsum and red clays... coli ola as i oN 6 

J 1h ry RE en Ee eb PS RC a SE Sen SL MRE Si i 11 

Alternating layersof gypsumeand red sandstone... So si te Ld i ees 6 

DEI ee a ne Ta us 

Red Clay LS Se Sa 1 

0 Err A SR STE Je TR LS Le SI RCE EE a SRR, 10 

Ahernating layers ol gypsom and ved olay oo coe a a URE 15 

GYDSEM: os Sr Ta a A a a i Ba Th ae Lr A LU Lee i 5 

Retry rr Ea a a Ee 13 

By DSI a a a A Le a dea cl a a oy 10 

Rel OY ir a I re Ta Ne ed 7 

Alternating layers.of gypsom and red elay i... oii sl er a sala vane se 8 

5 re pO SR SL RO LR ee CI SR eS SAT, ri, SE LR Be i an 6 

Red-clay, with thin layers of gypsum. 0. a ed a ats di 3 

By PS eS I Lr Ed a a re I Fe Sib hs Bae 6 

Dota i Le a SB SI Ldn Oh see a ame TE wk 249 

Eight miles northeast of Artesia: : 

TY, COMA TO ON Ee a a ats 5 

Gypsum and red, sandy clay in alternate suecession. ... cc... oi. o.oo teal ii 65 

Red, sandy clay......... Ee ey On rN ra LR pe SS PE SL pa ES DE LO Sn 10 

‘White, massive gypsum. .... EE At GC Se SE EAL SU I 15 

Red; sandy Clay os a 5 

ALE ay En nr EA DREN DEE Ie RR I LEDS LEER Sel RR aa I ER A a 10 

Gray HIMES One Ce re a a dS I I Ee Sr Be a oi 5 

RR TENE Ch NP SERRE SE SL Sk J SR A A RE J RE SE 18 

Red alay. co a a dS le TERS 12 

yD a a BE be Ss Fo ed oe Fr TE IT So 5 

Ot, a aie as 150 

About 2 miles southeast of the mouth of South Fork of Seven Rivers: 

Massive, gray HINeSTONe. Cc. rm ee SE a Wa BE rn Cm iad 35 

Gypsum and rcd sandstone in alternate layers, with an occasional limestone ledge... ...... 50 

Gypsum, thin-bedded porous limestone, and red sandstone arranged alternately, the gyp- 

Sm Dred Or I rE I Se es I RE SI eas 150 

Gypsum, with thin layers of gray limestone........................ I Se 50 

Boba i TT Ns SS ei Sn DE 285 

Limestone division.—The massive limestone beds underlying the so-called Permian red 

beds of this region consist mainly of gray, compact limestone, with layers of soft sand- 
stone, clay, and gypsum. In the upper part the limestone is more or less thin-bedded and
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porous, and contains many sandy layers. From these beds some of the strongest artesian 
flows in the Roswell basin are obtained. Limestone outcrops along the west side of the dis- 
trict, and farther to the west forms high rugged plateaus, extending toward the mountains. 

Fossils are not abundant in the formation, but in one locality northwest of Roswell a num- 
ber were collected, which consisted mainly of Schizodus and Pleurophorus, preserved as 

casts. According to Doctor Girty the fauna and lithology of these specimens suggest the 
. highest Carboniferous beds or the Permian of the Mississippi Valley in Texas. 

To the east of the Roswell district the high plains are traversed by dikes of igneous rock. 
One of these dikes extends into the area in the northeast corner, but passes beneath the 

surface at a point about 5 miles east of Pecos River. Its location is shown on the geologic 
map (PL. IV). The dike is about 35 feet wide, and consists of a light-colored rock, which 

is much decomposed on the surface. 

Extending across the southeast portion of the area, from below Lake McMillan to the 
high bluffs east of Artesia, is a narrow zone in which the sedimentary rocks are more or less 

metamorphosed, so that in the crevices considerable mineralization has taken place. Cop- 
per is the principal mineral, occurring mainly as the carbonate and oxide. Some prospect- 
ing has been done in the hills south and east of Artesia, but no paying ore has been dis- 

covered. 

CRETACEOUS (?) SYSTEM. 

The sandstone overlying the Permian (?) red beds along the east side of the district is 
possibly, as above stated, of Cretaceous age. A few fossil plants were found in these beds, 

but they were too fragmentary to be determined. The distribution of the formation was 
not ascertained. It consists of massive, reddish-brown sandstone in beds of varying thick- 

ness, with an occasional layer of light-gray sandstone. The material is coarse grained and 

cross-bedded throughout, and often weathers into rounded forms. The following is a sec- 
tion of the sandstone near Petty’s windmill, about 15 miles northeast of Roswell: 

Section of sandstone overlying Permian (2?) red beds near Roswell, N. Mex. 
Feet 

Reddish-brown, cross-bedded sandstone. cs. oi dy id BE SSS Bi evi gs 40 

Brown, massive sandstone. | ro. dn rn en PE TE Te Te iE 6 

Lighter brown, massive sandstone, somewhat cross-bedded ................cioviieiniiiiiiiiann... 10 

Gray, coarse-grained Sand atone. oo i ed a ah Sinaia i Sf ene eww ee 1 

Reddish-Drown Sandstone... . Lo ih this tens sh dc ead ns faa sh tnt Whe a ath ale vB ns Seed 18 

QUATERNARY SYSTEM. 

The formations of the Quaternary period cover an extensive area in the Roswell basin, 
comprising approximately 1,200 square miles. They occupy the entire central portion of 
the basin, and extend far up the limestone slopes to the west. These deposits are mainly 

of two kinds—the alluvium of the river valleys and the unconsolidated material of higher 
levels. 

Alluvium.—The alluvium is confined mainly to Pecos River Valley, although small areas 
occur along all the larger and many of the smaller streams. It is a light-colored, fine- 
grained material, consisting mainly of sand, gravel, and clay, with a small amount of or- 

.ganic matter. In the lower portions of the valley the soil contains much “alkali,” often 
sufficient to render it unfit for cultivation. There are many small lakes along the river 

bottom, and the lowlands are generally swampy. On the east side of Pecos River, from a 
point opposite Dexter to beyond Comanche Draw, there are several springs, which have 

built cones of spring deposits 6 to 10 feet high. 

~ Hondo, Felix, and Penasco rivers have built small flood plains along their lower courses 
which are perceptibly higher than the surrounding region. The alluvium along these 

streams varies somewhat in character, but it is generally of a light-gray color, and consists 
of gravel, sand, silt, and clay, covered by a fertile soil. The fertility is due to the presence 

of fine silt brought down by the flood waters from the high mountain rgeions. According
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GEOLOGIC SECTIONS ACROSS THE ROSWELL ARTESIAN BASIN. 
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EXTENT OF ARTESIAN AREA. 9 

to Mr. T. H. Means the alluvium of Hondo Valley contains more plant food than that of 
the Nile in Egypt. The following analyses are taken from Mr. Means’s report: a 

Chemical composition of Hondo and Nile sediment. 

  
Hondo | Nile mud| Hondo | Nile mud 
  

  

  
  

Constituent. mud (Mac- Constituent. mud (Mac- 
(Skeats).| kenzie). (Skeats).| kenzie). 

Insoluble matter and silica . . . 43.6 58.17 Soda. . Crise an ar he . 62 

Iron oxide and alumina ...... 21.4 24.75: | Snlphuricacid =. . io. ti 1. 96 .20 

Oxide of manganese... i J ain .09 || Phosphoric acid............. .3 21 

Magnesia sc lini nae 2.1 2.42 Carbonic acid. ia. rar dois ois 1.55 

mes. ed Tr ST AE 527 3.31}: Organic matter. ............ 9.8 8.00 

Potash: Lous i swe | 1.19 .68 | Nitrogen in organic matter. . .32 12 
il       

  

Unconsolidated deposits.—These deposits consist mainly of sand, gravel, and clay. The 

sand is of light-gray color, medium to fine grained, the clay more or less sandy, and the 
gravel a moderately coarse variety. The gravel is often firmly cemented by calcium car- 

bonate, and local deposits of gypsum and a calcareous material known as ““ caliche ”” occur 

throughout the formation. According to well records the thickness of the formation varies 
considerably in different parts of the basin. In several deep wells around Artesia coarse 
gravels were encountered 500 to 700 feet below the surface. At Roswell and in the lower 

part of Hondo Valley unconsolidated sediments are 150 to 300 feet thick, and in Seven 
Rivers Valley they are probably thicker. In John Richey’s well, 8 miles northeast of 

Artesia, a gravel bed, apparently the base of the unconsolidated sediments, was penetrated 
at a depth of 134 feet. At Sigman’s well, near Lake Arthur, according to the driller’s 

statement, the unconsolidated deposits are only a few feet thick, and about 3 miles north- 

east of Lake Arthur the red, sandy beds of the Permian (?) are exposed. 

ARTESIAN WATER HORIZONS. 

There are several artesian horizons in the formations underlying the Roswell basin. 
Flows of moderate volume are found in the sandstones of the upper member of the Per- 
mian (?) series and in the overlying unconsolidated deposits, but the strongest are from 

porous limestones interstratified with beds of sand, which constitute the upper part of the 
massive limestone division. 

EXTENT OF ARTESIAN AREA. 

The Roswell artesian basin is about 60 miles long and has an average width of 11 miles. 
At the north end it is relatively narrow, but to the south it widens somewhat. It comprises 
about 650 square miles, the greater part of which lies along the west side of Pecos River. 
The area of flow is shown on PI. VI. 

In the vicinity of Roswell the head of artesian water, as determined both by practical 

tests and by the pressures of a number of flows in the town of Roswell, is sufficient to raise 

water to an altitude of 3,586 feet above sea level, the exact elevation of the water level in the 
head of North Spring River. In order to ascertain the western limit of the area of flow 

south of Roswell a line of levels was surveyed, under the direction of Mr. W. M. Reed, dis- 

trict engineer, from the head of North Spring River as far south as Eagle Draw. From there 

to Seven Rivers the western boundary of the artesian basin was ascertained mainly from 
evidence of wells in the adjoining lowlands. It is possible that the artesian head increases to 

the west and that flows might be obtained higher up the slopes than is indicated on the artesian 

water sheet, especially in the valleys of Felix River, Cottonwood Creek, and Penasco River, 

but there appears to be no definite evidence of this. The eastern limits of the artesian area 
    

a Means, T. H. and Gardner, F. D., Soil survey in the Pecos Valley: Field operations of Bureau cf 
Soils, 1899, U. S. Dept. Agric., Rept. No. 64. 1900, p. 49.
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are indicated by moderately high bluffs, which follow the general course of Pecos River 

across the entire district. 
About 15 miles northeast of Roswell on the south side of Salt Creek are a number of springs 

that furnish considerable water. It is possible that shallow flowing wells would be obtained 
in the lowlands of Salt Creek Valley below these springs, but no investigation was made of 

this region. At Stockpens, about 13 miles northwest of Roswell and a short distance south 
of the mouth of Salt Creek, a deep test well was being sunk at the time this investigation was 
made. The boring had reached a depth of 900 feet without obtaining a flow, but it was the 

intention of the well owners to continue to a depth of 1,000 feet. The head of artesian water 
in the northern part of the Roswell basin, as calculated from the pressures of flows in the 

vicinity of Roswell, is not sufficient to bring water to the surface in wells at Stockpens. 
There is a deep well at Portales, N. Mex., in which a flow was obtained at a depth of about 

400 feet. A record of this well is as follows: 

Record of well at Portales, N. Mex. 
Feet 

a LP IE CE A re UF SC Ig RR Sn MU SS Aa Ye SS I TE Sa SA 0- 4 

CD i i a a By I rw hs Ed bas Samrat os 4- 8 

Red Sandy Clay Lar ry rt a eR a TH SRS I Ba 8-20 

White limestones... oo cl ili RS S04 VEE ES Gas RU SE I SR ER 20- 32 

{ET EE TH a] ES SL RT Re Wr Ce EN A Le We DE ENS eS CH 32- 48 

AEE LY Ly Te SR SE a Se AR CE LM RE EL AT eR On 48- 88 

3 EO RC a LN SE A BET ele AM LE Se A i ER 88-188 

I OR a I a A a a ny SS Be Fo 188-189 

Coarse gravel and Sand. es a Sl es 189-219 

Bed Clay rT SO Ta RE 219-297 

White SAMA EONG. in aes 3 a ad ee fia 5 a Si i ars I wd Pe DA arty SH SA Be ed a 297-309 

White sand and clay in glternate layers... ii i re rs or a fe ye vs ns si as vara 309-399 

WELLS AND WELL PROSPECTS IN ROSWELL ARTESIAN BASIN. 

GENERAL CONDITIONS. 

Flowing wells were first obtained in the Roswell basin about ten years ago and for a num- 
ber of years thereafter development was confined chiefly to this immediate vicinity. Dur- 

ing the last two years, however, strong flows have been obtained near Artesia, and at present 
this part of the basin is receiving the greatest development. Owing to the rapid progress in 
well sinking throughout the Roswell basin it is difficult to give a complete list of the flowing 

wells. Information of about 200 has been obtained, but it is probable that the total number 

at present exceeds 250. About half of this number are found in Roswell and North Spring 
River Valley, the extreme north end of the basin. 

In amount of flow the wells vary from a few gallons to 1,800 gallons a minute, differing 

principally with the locality. = At Roswell the flow of an average well has been variously 

estimated at 500 to 700 gallons, while near Artesia the highest flow recorded exceeds 1,700 
gallons. The water is used chiefly for irrigation and domestic purposes. In a few cases, 
however, the presence of sulphur renders it unfit for household use. The Formwaltz well 

northeast of Hagerman is said to have medicinal properties, but no chemical analysis of 
the water was obtained. 

As the conditions under which artesian water is obtained throughout the Roswell basin 

show considerable variation, the area in the following discussion is divided into four dis- 
tricts—Roswell, Hagerman, Artesia, and McMillan. The Roswell and Hagerman districts 
are in Chaves County, and the Artesia and McMillan districts are in Eddy County. 

CHAVES COUNTY. 

Roswell district.—This district comprises the northern portion of the area of flow included 
in Chaves County, and, as stated above, it is the district where greatest development has 

taken place. In Roswell and in Hondo Valley the depths of the wells vary from 150 to 500 
feet, the average being 250 feet. To the southeast in the vicinity of Orchard Park flows are
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WELLS AND WELL PROSPECTS. = 11 

obtained at a much greater depth. The formations encountered in sinking a well at Roswell 
generally consist of unconsolidated deposits for the first 175 feet from the surface. Below 
this depth drills penetrate bed rock, composed of hard, light-colored limestone underlain by 

alternating layers of porous limestone and sandstone. The following are records of repre- 
sentative wells in and near Roswell: 

Typical well records in and near Roswell, N. Mex. 

Record of the Ogle well at Roswell: Feet 

I ER Ew RC aa eR DEL I PER tee LA GR a EL ate SR SG LI SRT, 0- 5 

LS A SR EE A RE TO CR LR ee BH 

Blueish clay withdoyers of gravel... i. on i Ci i sd Sani vans faa s 30-150 

Greenish-yellow clay with rast-colored bands: oJ. i on Sr a ne i ml ne 150-162 

Soft ved sandstone (water bearing). i re re a re Sei a Re 162-170 

es FD SEE i Sai ea SR a EL Pa NSE SI CR SO LS CR I De Cel i 170-174 

Bc SR hi UT ET eB CA Ee ee a A SO ER ie LOAD 174-177 

Red Clay os se Sed a LS i ds Ee Et Re he SH a le de SL AS 177-178 

U5 xh 1 CL [eon Ca SEITEN SARE Sat et pia Se a NR Ee SR SS ar 178-182 

Gray limestone, very Bard. or i eR RT RR IES 182-186 

SO ray HINO SOME. rs re rr fs oh rh ee sR dR a A SS FE 186-204 

Hard gray Hest One. ce a I NR LS A a ea atts 204-218 

Light-gray; porouslimestone (water bearing)... .. i. i vr iri ren a til 218-226 

Limestone and sandstone in alternate layers (water bearing) ..............coiiioiiia.... 226-242 

Record of the Waskom well, SW. % sec. 32, T.10 S., R. 25 E.:a 

LE EE a I CS a le Ea I a LE SR Se SS Te 0- 5 

TITER Tan Nah CS a SE Er YT See Be eR Sh AR SO Me] 5-15 

X COW Clay cr a a a 15- 40 

Clay and decomposed By PSII |. rn fr re Sa en ahd a date SA i a Ed erat a2 40- 70 

Sandstone, coarse yellow sand, and gravel in alternate succession... ._..................... 70-360 

Limestone and sandstone in alternating layers, the limestones predominating............. 360-5€0 

Record of the Rasmussen well, SW. 1 sec. 21, T. 11 S.,, R. 25 E. : 

Soll and ame sad ro ne 0- 30 

Bw Me Sn DN SS a A I SR EEE TR Te DA ee ha 30- 40 

Rk a SN 40- 50 

Roek and: gravel in alternate layers... «ooo dT al Se Si ee aa 50- 60 

LY BET Be Se el OE Sr OR SR eC We a A EE i eR re 60 65 

Gray sand and hard yeekin thin layers. . cir Jie ri oo I re rr ee Sot 65-172 

QUIEN es i A i EO UT NA 172-212 

Red mamas one 2 i a A Tr TR RL 212-327 

Red sand containing Jayers of Y00K ro tsi re a 0m Se sian a ve en we A Ea 3 ain aim 327-400 

AMES OMe cr eS a 400-560 

Partial list of artesian wells in Roswell district, New Mexico. 

  

      

      

Name of owner and location. Depth. ¥ blame. | Yield b 

| | Galls. per 
Anderson: Feet. | Inches. | minute. 

SH. sec. 3, 1.118, R25 KE... AR SR SEY BR a ah 60 {1 Beg et 

Fy A A RR iS SE CE BRR Co 60 Bot iii 
I ea a a el Se Ea 58 Galo Sons 

Anderson & Skillman, lot 7, block 16, West Roswell. ................. A 440 4 | 400 

‘Bottomless Lake’ well, SE. + NW. 1 sec. 10, T. 12S., R. 26 E........... 420 TRE Ne 

Bradley & Beal, lot 6, block 53, West Roswell... ........ coi oi. 232 5% 600 

Brink, Fritz, lot 14, block: 23, west side Roswell... . oii. ited 235 58 500 

Brown & Creighton, lot 11, block 4, original Roswell. ............... A 238 5% 500 

Cahoon, E. A.: 

NW. I NW. 1see. 3 TL I0B RAI. oo. ror Sai isis phd dees 340 4% 402 

T.06:6, block 21, west side Roswell... io i Sinn i i aaa, 229 4 250 

Chambers, R. M., lot 4, block 24, original Roswell........................ 244 45 | 600 

Champion; D.; NW. 3 NW. Lsee. 27, T. 108... Ro B.-L. on sin... 330 | 73 | 300 

a In this well, located 4 miles east of Roswell, bed rock was reached at a depth of 360 feet. 
b Mainly estimated.
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Partial list of artesian wells in Roswell district, New M exico—Continued. 

    

  

  
  

      

Name of owner and location. Depth. Diomies Yield.a 

Galls. per 
Feet. | Inches. | minute. 

Chaves Co., block 11, Roswell .............. ee Re ERR NER 206 53 675 

Church, J. P., lot 8, block 45, West Roswell. ......... RE AR eae | 270 53 500 

Cottingham, J. A., lot 13, block 19, original Roswell. ..................... 202 58 600 

Davis, W. P., SE: NE: dsee. 7, TIL SR. BBE. 5 cob ies aah | 250 5% | 500 

Denning, S. P., lot 8, block 51, west side Roswell... ......oooeeeeeeea.... 240 5% | 580 
Diamond ice factory, lot 1, block 7, Thurber’s addition, Roswell... ._.... | 196 5% 700 

Dickson, J., northwest corner Washington and 2d sts., Roswell. ...__..__| 270 53 660 

Dickson, J. M., lot 5, block 52, west side ROSWELL Si oso orit ais so datts 198 5% 400 

Divers, F.; lot:2, block 9, west side Roswell... ..... oon iin ried | 232 3 600 

DURE AG, TIS Re 28 Es os i a a] 264 63 410 

Evans, J..F.; lot:8, block 28, original: Roswell... 5... oo ium ssiaiisve. | 200 4 250 

Elliott Bros, SW. 1 SWi bse, 22, T1288. R.BE ol asad | 850 6 612 

Faulkner, R. L., lot 10, block 12, west side Roswell ....................... | 198 5 500 

Ferguson, W. M.: | 

Lot 10, block 2, original Roswell. oo. vi iii ay ati Senate | 255 43 320 
NEL NW. dsee. 15, T1228. R25 Boil nu 0 ide ni ld aden | 882 63 987 

Finley, M. Ni SW. 1 SW lt seen IS BR. LE. laa, 354 73 150 

Fitzgerald & Kingston, lot 1, block 17, original Roswell.................. | 200 58 600 

Fitzgerald, lot 12, block 26, original Roswell... ........ . lio liaaais 190 5% 500 

Frank; C.-¥. lot 9; block 10;-original Roswells. ov... ooo. sliivs Lisa, | 202 5% 600 

Garrett, A. D., lot 1, bloek 20, west side Roswell. 0.02 ua ia sivs | 260 53 500 

Garcst; J. 10t 2, block 1, original Roswell... os ian. oe ino viane 271 3 250 

Gast, Julius, SE..1 SW. 1 sec. 28, T. 108. RB. HUE. ooo LX Shain, 279 BF dae 

Gaslin, HH. lot:10; block 48, west Roswell. i... ois vse or ri tein is 242 3 350 

Gaulliei;10t:6,- block I, original Roswell... ... 0. So soi whoo 265 3 680 

Qoodart, 7. H., NW. 3 NE. L sec: 7, 0008, Ro Bus al SR 400 43 600 

Hagerman, O.; lot 3, hlock 24, South Roswell... ...... oo inion 405 3 680 

Hamilton, BR. 8., lot 12 block 14, original Roswell... .. ooo 5h Sloe 301 53 800 

Hamilton, J., 8W. £'8W. Lsee. 26, T. 08. R.A B .o oB8 0s 0h 313 63 400 

Haynes, C. W.: 

Lot 7, block 20, Boath.- Roswell... vivir its rr bide ad a Ji Po Jos 310 58 C750 

ROSWELL. er ER NS Re ee se aes 232 58 750 

D0 A rn aa SRL Sh SL SO PRA 204 73 750 

Ee ee Tr Lb a hes 232 58 700 

Henning, J. H., lot 7, block 11, west side Roswell. ....._....._._.___. eet aE 5 400 
Hinkle, J., lot 7, block 51, west side Roswell... oo... Ui. | 235 41 400 

Hobson, Lowe & Co., lot 9, block 3, original Roswell. ......_.............. boi 070 5% 600 

Hortenstein, NW.1 8W. 1 see. 23. T 128, BR. BB. ods iio 840 53 349 

Jaffa, N., lot 10, block 3, Thurber’s addition, Roswell... ...._._. sh 200 3 200 

Jafia & Prager, lot:13, block 14, Boswell... i nd ous ities 380 4 450 

Johnson, BR. W., lot 7, block 24, west side Roswell. ....... co... 02... 250 53 750 

Lawndes, G., NW. 1 NW. 18sec. 35, T.118., R.2E...... .. Ami... 287 TT 300 

Lea; J..C.; lot 3, -blockd original Roswell fC hii re ve can ir ht ae 230 63 750 

L. FF. D. stock farm, SE. 1 NW. lsec. 1, T. 118, R. HE... . 0 a . Te 

McCarty, 8. 8, NE NW. Lsec. 14. T1008, RB. BE oo hia al 844 53 300 

McClenney, M. E., SE. 1 SE. 1see. 35, T. 108. ,-R. 24. ..........0..0..0 375 73 600 

Marrow & Tannehill, lot 14, block 13, old Roswell........................ 260 5 500 

Meeks, W., lot 6; block 28, original:Boswell 2. i... 0.0. i. oo oaiesis 160 4 250 

Miller; J., lot 4, ’bloek 30, original Roswell... ...... Ci loo io naan 230 58 580 

New Mexico Military Institute, Roswell =. ...c ni <5 i 20 aan, 232 1 BRL aa 

Parsons, R. M., lot 5, block 54, west side Roswell. ........................ «245 | 5% | 675 
Patterson, J. F., lot 1, block 42, west side Roswell........................ 260 37] 250 

a Mainly estimated.
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Partial list of artesian wells in Roswell district, New M exico—Continued. 

  

  

Name of owner and location. Depth. Dime Yield. a 

Galls. per 
Feet. | Inches. | minute. 

Peck, 7..0., NIL: + 8W. see. 27, T1088. B. 240... oo bos vaca 333 53% 400 

Pecos Valley and Northeastern Railroad, Roswell (pressure 12 pounds). . 248 5% 820 

Pettey & Miller, lot 6,.block 14, original Roswell................cua....... 225 63 750 

Pierce, T., lgt:3, bloek 10, west. side Boswell... ..... 0... 0 an a. 264 5% 600 

Rasmussen, BE. P...8W. L see. 21,0. 11-8. RB. 25M. oo esi. ni fi nie. 560 rr RNG 

Ray, J-R.:10t:6, block 21, west side Roswell... 0. 0 Loon ol Liam 221 5% 600 

Read, G.°W.; 1ot'9, block 6. original Roswell. i. .. ...... 0... aie tinge 224 4 400 

Redderson, &., lot 11, block 18, west side Roswell......................... 250 5% 600 

Ried, C. M., lot 3, block 12, west side Roswell. ........... ES 175 43 300 
Roach T., 10t:10, bloek2L, west side Roswell... 00. Ls ines 250 53 600 

“Roach, T. 8.109, block 21, west side Roswell... ...... 5. ... 0 ic. .....0 240 53% 500 

Rogers, A.C. gee. 25,0. 00-8. BR 2d Br sd mR i ad fa 142 33 2 

Rose, I. B., lot 7, block 40, west side Boswell... ................... Cron 241 5% 600 

Ross, I: lot 2, block 3 orignal Boswell... =... i ve iin ain smn nn nie 245 5% 500 

Roswell Wood and Hide Co., lot 7, block 18, original Roswell............. 262 4 660 

Roswell (town): 

Block 23; west Side. oc... 0. unit in sare ra 163 53 500 

Block: dl, west Sle. or. oS TS sta ee he ea an 260 5% 600 

Block dl, west side. = co rn rt aR pat a TY 270 5% 600 

Seay, E.: : 

Lot 8; block 38 west side Roswell. cc re i As 205 5% 500 

Lot 11, block 38; West Roswell... oo irr ans iia eens 170 4% 400 

Sheridan, Clot 7,-block 7, original Boswell... coi i i aa 250 53 580 

Skipwith, J. H., lot 12, block 8, original Roswell. =... .c.... i. oincan 249 58 500 

Slakey, H. B., lot 9, block 37, west side Roswell... ........... ci cnsocans 218 5% 500 

Slaughter, €. C., sec. 34,1. 10:8., R. 20 Bs Center: .. 2. lon ih. ho. a 275 5% 550 

Slaughter; G., Thurber'saddition, Roswell... i... 0 too wen Loi 225 53% 460 

Smith, L. RSW. I NW. _L1sec. 27, T-108 RR. 24 B.. .... 0 leis 330 73 300 

Smock, W. 8., lot 4, block 50, west side Roswell..............c.cccc....... 235 53% 600 

Spurlock, SW. 1 see. 31, 0118 R04 Mont es ea ine ns 917 63 324 

Stansell, C. N., NE. 18SW. 2 sec. 11,0. 118. RB. 2H EB... ... oof eiciesaves 340 7 350 

Stevens, L. Al, lot 11; "block 19, original Roswell... .......... o.oo 220 5% 360 

Sutherland, lob 5:-block:27, original Roswell. 2... 5 lo. ih 0. ions ini a 300 5% 660 

Lipton, W.., lot 19, block 6, Sonth Roswell: =. coco Sor nip dion de 300 FL RE 

s'Potsek, 8. lot:6, block 42, west side Roswell. .............L. ci. aio. 238 53% 600 

Neal, GV. 106.10. block 5; original Reswell : .......... u. 0. icine 361 5% 600 

Waldron, C. E., lot 11, block 22, west side Roswell........................ 240 5% 600 

Wallace, J. A., lot 5, block 39, west side Roswell...........ccccuviuiuiann.. 155 5 200 

Warren, J. B.,10t 1, block 23; west side Roswell... 2... 5. ol consi os 150 4 200 

Waskom, A: B., SW. see. 32,0. 108., B.25 0. . o..o.. ded cool onla: 560 63 756 

Wells, W. Plot 1, block LyReswell. ict ooiu i al di asians 230 3 660 

Whiteman, C., lot 1, block 6, Thurber’s addition, Roswell................ 170 55 400 

Wilkenson, W. G., lot 6, block 57, west side Roswell...................... 234 53% 580 

Wilson, B., lot 8, block 44 west side Roswell ls... co id rf cas iiidan: 235 5% 600 

Woodruff & Hedgecoxe, lot 13, block 15, original Roswell................. 205 5% 660 

Willys iG. 15. -lot 7,’ block:58, West Roswell. oc... 0. it. cient as aaah 249 5% 780 

Yater, B. M., lot 7, block 26, original Roswell (pressure about 7 pounds) . 203 53 750       
  

a Mainly estimated. 

Hagerman district.—In the immediate vicinity of Hagerman there are a few flowing wells, 
but about 8 miles north, near Dexter and in the lowlands east of Pecos River, there are 

several. They vary in depth from 300 to 1,000 feet, and the beds penetrated differ some- 

what from those of the Roswell district. In the lowlands of Pecos Valley flows of moderate 

IRR 158—06——2
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yield are obtained in soft sandstones at depths of 300 to 500 feet, but on the higher slopes 
to the west the main flow occurs in porous limestones 800 to 1,000 feet below the surface. 
The Hedgecoxe well, about 1 mile southeast of Dexter, is 960 feet deep. The main flow 

occurs in a porous limestone underlying red sandstone 60 feet thick, which is overlain by 
unconsolidated material. 

The following records of wells were furnished by the drillers: 

Typical deep borings in Hagerman district, New Mexico. 

Record of the Hedgecoxe well, near Dexter: Feet. 

Soll and GRAVEL. iene aR ve ls eR Ske ee eR eA A 0- 19 

Coarsesand........00... i Pd I Tr hr he ay re eR 19- 71 

QCA EE a UT eT tea a aie 71- 271 

eS ONE s.r EE See eT a he ae 271- 273 

Bed sana YC YT a re Te Be eu foe py 

OW Clay . rr ire a ae Ee Ce SE a ae 323- 343 

AMOR ONG ce A a er a a rN 343- 345 

Quicksand. io. ier vi tas tae TO ae A Se SE 345- 545 

ETRE SR Ph RE Ss Sel EI RE ST Ts CRG sao 545- 551 

BIE Cl Yr le ns Canin Sawin SA at a a ni Se Se En i i EA re od Ep na wh 551- €01 

EET TT NS CR a RB A Re SE nn RL Sa STR ST 601- 651 

Shell rock) :. ius inti id St et ie ee TR et 651- 653 
Alterndting layers of sand, 8ilt, and elay. 5 io. iro air i ed Sr SE es 653— 800 

ETE ee I I LR Sa Re I RE 800- 806 

Bed sana OME: i a eh Se De er RR BE Ls ie Hdd wh mE ta A Ae 806— 866 

TRE TET LE FE pt RE SE AT A ST ee PE SIRE A SSR REE ce 866- 960 

Record of Widdeman well: 

577] | ae CO ST ER A ee eR Sr AL er a ee ra 0- 20 

BVO i a SR i EE TE ee A Te Re hE ES en Se a nh Se ea a a 20- 55 

esa le Pen me 55—- 105 

Alternating beds of clay and SYPSHIN.. . J. Siri seis mntaciiins inane Sam wie a wry 105- 360 

aN i aan Sh Ce A Se 360- 440 

Red sand with layers of clay and one 25-foot layer of gypsum near the middle... ....... 440- 800 

{EET LS SR Nl A A I A ER ERNE Seat aH et SR i ERS SR A 800-1, 000 

Record of Cummins well: 

Sol andig rave]. a a Seen i 0- 40 

1 PAE CO EL te Re Le eR TR tan aR 40- 44 

SIE NE SRS re RS NE CR Se er EE Le TN 44- 60 

Brave. a A pe I LR 60- 65 

Bock, clay. and sand in alternate layers... x... coh tu ss ns ed ne aes 65—- 105 

Clay and sand a rn Sa a LN Ta RS 105- 165 

TLE TL ERA RE ea ede a Sr SS ILE BR 165— 550 

Coarse red sand and clay in alternatelayers......................... Arn oa 550- 820 

YELL 01 eat Si ES Samo eo Sonne Se Sola Sia BAS ER RE 820- 840 

Partial record of town well at Hagerman:a 

ESR Lo Se ee a i NE ELE aS L we a be STE A OC RI IE 1-12 

Conglomerate at, i a LE de ann 12- 22 

LIT) ME Ce ae CE le ee RE RTC RR ES 22- 32 

1 1 RS Ba mln IRA 0 ee SCM IR EL INE CL EE NEA Sea ell SH TS A Lo Le 32- 60 

Alternating heds‘of coarse sand and gravel... 0. oi od iL LE ais 60- 535 

Gypsum and red sandy clay in alternate beds = 0. ia 0. ie sa sr sean 535- 610 

QYDSURE, Co rr an es TR i Ee he me Sn oh Pw stat Pe Te EE 610- 630 

Bedelagan@ sand oo i sii re a Lr tte SE Se ba 630- 675 

Hard gy DRI, a a Re La er 675—- 732 

Hard gray sandstone. . oe Li re Edt es A aa 732- 735 

Th TT SAR Sea Dr SRO Se DUST OS BR SS PR Ce SR ee a 735—- 745 

Redelay and sand: i he er a Sed as 745- 750 

BY DU ss i oe I i od as wn i oe ee Bl a hee RR Sad rr a 750- 760 
    

a Boring in progress at time investigation was made.



U. S. GEOLOGICAL SURVEY WATER-SUPPLY PAPER NO. 158 PL. VII 
  

  

0 

  
A. RASMUSSEN’S WELL, EAST OF SOUTH SPRING, B. WIDDEMAN’'S WELL, NEAR DEXTER, N. MEX. 

NEW MEXICO,



 
 

 



WELLS AND WELL PROSPECTS. 15 

Partial record of H. H. Sigman’s well near Lake Arthur: a Feet. 

Soll: and conZlomerate. x. oi ser dS ds aE ee 0-25 

Hard sypsmv (first flow at hase) or lo oir be ar 5- 130 
Alternating strata of gypsum and red i A RE 130- 235 

Alternating loyersof ved sand and olay. o.oo cr ir a nie sede a den Ea et mia 235- 345 

Whitesand. 2.0 0. ha IE Be a Eh ee GE sr rl ies 345- 545 

Bed sama. si a Eh te a rh ah Sin eee 545- 600 

Partial list of artesian wells in Hagerman district. 

  

  

  
  

Name of owner and location. Deptt) Dian. Yield.! 

| Gallons 
(per 

Feet. Inches. minute). 

Calloway, Bal D138, R20 Bo oe a Tia nid. ”11Y M IER a 20 

Carper, J.E., NW. 4 NE. eee. 25, 128, B. BE... = oo 330 |! 8 377 
Casiers, TM. NE.3 NW. L'see.7, T. 138, ROE .. 0... 0 400 63 351 
Clem, JA Bids. NL BS BE. rr nn ne 525 | 78 517 
Crizer, FA, BE. t NWitwoe. 33, B28, Bi Baio rio 500 5% 300 

Cummins, J. Q., SE. L8ee. 33, 1D. 128. RB. 2B. ve ad ci iain sansa nen 860 63 250 

Cai RE HE Pe ee Le EC Sn eh le LEG een A CR I RT ae 760 4h Veoh 

Formwault, SW tlt see-31, 1-12 8. RR. 20. ti ir iitaiinininy 960 6% 848 

Forsiad, J., NE. 1 see. 13, T1838, RB. 20 Buea. iovni ian deniis aul 664 78 25 

LET A i Le PO IL Vr Set LR CS EN ed i 300 Fie Le ES 3 

Goodall, 8. W., 8. 1500.15, T1338, B08 Ro Sina lai rl 839 Sl 
Greenfield favm (center); see. 32, T1388, ROMM. on ii sisal BY iivniida 

Hagerman (town), NE. 1 SE. 1sec.10, T. 148... R. 288... .....cc.c.cu.n.. 760 rela ae 

Hedgeeoze, NE. J NB. 1see. 18, T.138., BR. 20  .. i ci. iaciian 960 63 600 

Lake Arthur, 8ee.20, 0. 158. BR. 26 B.S s st ies 1,000 105 764 

Large, Frank: ; 

Seer PA Re Bi ites sei at i Sa 375 5% | 420 
Sei TS ROBE i Li a 460 75 | 599 
Seo DS ROME. it AEE a 460 7% 599 

Townsley, H. W.: 

NW. teee 4, 7.138, R.BE...........0. re ie a 440 alii sn 

NWitseort, TASS, Bras, aria si bans in dan 450 BE ss 
Walters, L.; SE. sec. 14:0. 138. R.A B.  o  iiio ota sais ste dine on 505 5% 310 

Widdeman, NW. 1 see. 5, T1838, R28 Ba... fo ie, ino L000 bey 
Wilson, P., NW. Ssee: 18, D138, ROPE on oo ls an G0) 20 
Winehell,'N.-J., SE. 1 8W. 11sec. 30, 1.138. , BR. 26 KB... .o. .....c.. 0... | 1,025 8 | 880   
  

1 Mainly estimated. 

EDDY COUNTY. 

Artesia district.—The Artesia district comprises the northern portion of the area of flow 
included in Eddy County. The formations encountered in boring a deep well near Artesia 

differ somewhat from those in other parts of the Roswell basin. According to well records 
they consist for the first 500 to 700 feet of unconsolidated beds of sand, gravel, and clay, 

which by their loose texture frequently offer considerable difficulty in well construction. 
Beneath these beds there are alternating layers of red and gray sandstone, clay, and gyp- 

sum lying on a series of porous limestones, clays, and sandstones, in which the strongest 
artesian flows occur. A number of records of deep borings around Artesia, as reported by 
the well drillers, are here given: 
  

a No satisfactory record, particularly of the lower part, could be obtained of this boring, which was 
originally 1,000 feet deep. There is probably some defect in the casing of the well, for, according to 
the latest reports, the lower part of the pipe appears to be clogging up with sediment, and there is a 
perceptible decrease in the pressure of the flow. The best information which could be obtained con- 
cerning the formations penetrated in the upper part of this well is here given.
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Typical deep borings in Artesia district, New M exico. 

Record of the J. C. Hale well, 1 miles southeast of Artesia: Feet. 

Bol i a LT ER eR Te ha Ss 0- 10 

Redelayo:. niu RR a TRE NN CR RH Sr ae ee 10- 30 

White, coarse Sod is i a re A en aR fe ca 30-100 

A br Le a Sn Ch Sr SR Ss SE IE I STS 100-120 

Bluish-clay alternating with sandy layers. cic i te a i Jl is te oa o, 120-375 

Red clay with layers of gravel lor i i a ro ans tt ad 375-540 

3A EO US ie ee SR CO LR NS Gear DSO mis ie CR Se bi LL 540-550 

allow Sant. a ea me wn He MD NA Se I An 550-556 

Bed: sandy Clay Ss a levels a LS REL 556-581 

FACS One: rE a RR RE a le LN eC A 581-585 

Red, sandy clay-alfernating with layersof gravel. . i ns da 585-745 

Nal hr a sR SE ton ae 745-751 

Ford Hest Ome. sc tr ar ae a sh Eom Sale He IESE we aot ar BR SSC SE 751-760 

Limestone and Zod Clay a a ee SSR SY 760-794 

Hard and soft light-colored limestone with layers of sandstone............................ 794-820 

Soft; ved SANA ONC. od re Lr 820-830 

Hard, porous limestone and red clay in alternate succession, the limestone predominating. 830-850 

Record of the J. S. Majors artesian well, 2 miles north of Artesia: 

LOY Soll os mr ir el i a i rr a ae EE NR 0- 6 

BOWE, La i rr i a ee win ee ne HE Pel Fr aia iia see A wiles, 0 6-15 
ConeretIoNa NY CONE Oe ate. Se a Se 15- 40 

LIT Te a I re TR I Ce Se Ba a A NN 40- 62 

ITH eR Se nl SD SA ed a ey ee 62— 68 

Bocks and Bowlders or er a 68- 70 

Cara EER Sagi Sahl BER Sn a a BS Se I Se CEE PL 70- 72 

Ee oh Pr PP LG BLL LS ee LER Se Cl sn Le a PE Se TR 72-160 

Moderately hava rook. . J. Er A A aa 160-174 

Rod, Stleky Clay or a RS .-- 174-210 

Sticky clay and gravel. oo A i de LS Hee De ee 210-240 

Coarse. While sand. iva. La a nt See SSE Sian an a 240-275 
Clay and gravel. ce a a at ne 275-290 

BO Os ns ry hi se hen a hE BN SR Se eS ES 290-295 

nb RTC G Ap fl LE LL ee Se et a DO DS he Ele 295-310 

Rediquieksand co oe, rs i a A i i Ee cre I an SE A i Sn 310-320 

A a Rd Ua a ans 320-357 

ET TR a EO a i Ea Eo Rl i Te 357-360 

Soit clay (First flow yielding about 10'gallons per minute) ..........c.... 0 0. .ee.... 360-420 

Bard OC. ss a I ER a J SE a Ce a a) 420-428 

Clay and gravels some sand: 0 an ee Ta es ST as 428-460 

Clay and Sand Ae CaS Sn Ln Te SE a a 460-542 

Soft roclc amd day =. 00 0 Fly Sater Sb Senn TA Th 542-560 
Bough ved ely. 0. Cor. nr as hl eal el a 560-598 

FRE de Ee a Re LC I Sn SRI Ca ed 598-600 

a Cy 600-617 

a or i oT i Sr RS ae ee ee 617-628 

ET IE Co aC Es Ae i Da EE eS eS LB SEE en ai Ar 628-630 

Soft rock. a rE A ER A NE Cn ha ER ea i Ee 630-634 

Hard rock: ..-.. 0. 5. a ee a Sd a a a A ET Te 634-640 

SI TEC BE Deira Ce da La ra Ss eS NE SR ERLE Sel CSE 640-665 

Bolt rock, any; and mand fo a et eT aE 665-700 

Quicktend ict oie aL Tr nn a a i 700-704 
Hard rock (limestone; second flow at base)... .............. ppt mnie AT 704-714 

Alternating strata of soft rock andelay. orn il. cad lal A GE SE 714-770 

Sol and hard rock inalternatelayers. i. oc i a i ce on ir te a 770-795 

3 ra Bren I RE nnn BRT ER ro Si eS I Ee SC ls Bes Sl Ss arene RT 795-798 

Clay and-soft rock. ue. oon 2oliiie.z Se a Pe ees 798-812 

Bxiremely hard-rock (HmMestoneY.. ... fk os i ri so i ura a 812-820 

Rock, increasing I Nard Ness Le aa san est we i pW AE 820-823 

Record of the Hodges & Venable artesian well, Artesia: a 

Sol a ee EN Se 0- 10 

Baers and Oly Fr A Tm ey 10- 19 

ETT Da EL Se aR Oe EER A a Ge ae a i ER RE a Te 19- 26 
  

a In this well flows were obtained at the following depths: First flow, 450 feet; second flow, 648 feet, 
third flow, 785 feet; fourth flow, 802 feet.
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Record of the Hodges & Venable artesian well, Artesia—Continued. : Feet. 

LR nn) NM SE i CN REO PE Ee Ee a Ne BI Rh RC Or CI BR 26 — 41 

Concrete rok. Ee an Ae 41 - 46 

a LC SR CS I NS eB ai 46 - 73 

Conor onary Era el. Er rE DU a pl Ee 73-76 

ioose gravel. i ir see a OS a eC se a 76 — 86 

Hard Amel One: A A SS Dns aa eh 2 Sa a 86 113 

Loose gravel Containing Water. J. Cr Jou re se a he SE he 113 -120 

AMOS OnE nr Se oe es Lira bl ras Bh bad en Cad ade a tun 120 -130 

EO DR ET UR Gn Se ON Sh St Ne CELL Ri SER LR I SRE SR ee ST 130 -155 

Bed clay alternating with conglomerate. : i... vie. be oii ora a Jas an i  Joes isa, 155 —185 
Alternating strata of concretionary conglomerateandredclay........ccouieeaunaan..... 185 —250 

Bad Olay re a 250 -350 

Alternating layers of red, sandy elay ond sandstone... ............... oc. 2. iio. 350 —545 

Limestone, with an occasional layer of red clay, very hard at base of series............. 545-840 

Record of the J. B. Barnes artesian well, 12 miles southwest of Artesia: 

a ae a EA rN a Le FR Uo es pi Se a oe ge 0- 6 

Bowlderr and gravel. ior i eR a AE ee a a 6-13 

Xecllow cay and gravel. Le i ey Sa re a eR rT 13 - 53 

Re Qlay st rr rr i. a er he i A el Sl a ig 53 -153 

TUTE IE re I SE a TE RE IN Dh eR i 153 -157 

Red sand and soft sandstone, oct of he srt a rb RR Ca flr 157 -177 

Soft, yellowish SanASlOMe. i, si rs stat leas nS Ses a as Se ma 177 227 

rd ies ome a i ar ina ah ta ria 227 267 

Red, sandy clay alternating with soft red sandstone, which gives place to porous lime- : 

stone:in the lower half ofthe series. (First OW)... cc... citi tai sein ities ona des 267 —450 

Sot, red SandStoNe.. ne lh Le ti an A Sa es Se ee Se a 450 500 

POO IES ONE, fo. Cr i i re i ET Ey fr Cea Sra wie hm ina Sh SB SS 500 -525 

Sol, red SandS iON. Tr ir i ie ees ee tae eh tet Bale Ae A an a 525 -535 

Record of the S. L. Roberts artesian well, at Artesia 

Le Be SA EL DE Sl CES Rb SS LR Sc a 0-7 

Bowldery amd ra Nel ee Te Se Se i A wh se a 7-42 

Red, sandy.clay containing some gravel. co a eR 42 200 

Qrielesairel se. oy i ge ERE i Le mT 200 -260 

EE I EE IN a pt te Ss Be OE SES peer UT Hr al eR 260 -300 

Alternating layers of gray sand and ved elay. fd. dior Lani adh Sh al 300 —-600 

LOR ONE J a re al Te ct rh] 600 —604 

Ei Tan] Sra Tes oa ce Dal cd nin Re nari ap ite i er eal Sorbent hen ete Te 604 —634 

LL el CE Ce a rE ee LR a rae ER LC SC eS 634 675 

I ARSh ONE: hn re Ne ee 675 —679 
Bed Clay oor. inten De se bine se tan Ea 5 Ari Daa a Hn Ss bt i SP Sr 679 -704 

YE TT a ER SS Sn SE a ni DR RS SE BA ith pie 704 -705% 

lg EE i a a IS a RS Ge ol Ee Te RR 7053-745} 

AOE OO i oe i a I a ee as a ES AL A Ss Sale Sore id 7453-840 

and HOSE OMe of iT iin fein ad oa Br ey Pa ah Ts re rae Ph 840 852 

Red; sandy clay... ...; EE I a Se a a OM Ea 852 -880 

LeSTONG, DOLOUR. (50 Biri tvs te saith ins rome an be Fal a he ah is dt we a Se 880 -976 

Record of the E. N. Heath artesian well, 2 miles southwest of Artesia: 

Soll and clay. oo oo a a a a Te Te 0-15 

Th ES Se Ses ERE et Be SL a ME 15 - 30 

OW OY rs eo a I a aa 30 — 80 

Gravel and sam... ee os a se aed uot Le 80 —280 

a ES AR Sy 280 -310 

Gavel and sana... x sr a RE PR ss TR SE 310 -340 

38 ETE EL a0 ee EE Si ee A Ce RE I eS aR 340 -344 

A LT a ee Ss Shel Ee A Se lanl Br SL 344 -346 

rr Tara oh I SL Ce LS Se fl a Re Sr 346 -366 

Sand with thin streaksofigravel. :. ol. om 0 ae 366 —441 
Coarse-grained, poroas rock. ... ... canines nuns ME RL Sn SR SEB LEI ae ye Ts 441 -461 

ERE ER aE se SE I ee pea De Bel Ci Ra RD a SR LR SO A eC 461 —481 

Red quo and st ge rt A CN CL aT pk ta Sm A 481 631 

EE Ae SR RS SCR SEL or EN Re SS LT ES Se UR A 631 —641 

Ty PE RTT EN Oh SL OT SN PR 641 -691 

ET (TE SOU SL SR SI SE Se BL Se Sea ea Lal SR 691 -715 

Red sand rock with streaks of 5s rE CES HN CS RE SE Sa 715 -725 

Groy:limestone, very hard... 0 is si aise seas onde od Sd pe Ci Ca de 725 -745
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Record of the W. E. Clark artesian well, 4 miles north of Artesia: Feet 

Soll. uta a hr RE a PN A i a EN 0-6 

Bowlders and gravels oe a ee eT LR es a an aes 6- 16 

TT mp Me de a Se Cen Ee 0 Te RE Sen BR aL be Ss LORE SS Ret 16- 76 

aL. 0 ar se Sr PE Sha a le Re a Be Ty SSL ol le SRL 76- 81 

CB ML HL a Se Te ON Se eR LE ET 81- 90 

Coneretionary Conglomerate. i Co ee te eh Balint enw ws map er das 90- 95 

Bard gray Sandstone. oo Sh Cee A a ed ma pin ai eis 95-106 

Red clay streaked with-white@lay... oii eli ie nS i tase m an pys ins prin naa 106-126 

{BF YE EET Pe TS TR eR SL ed SR SS Be RA 0 126-157 

RE | IN A a i EL I ie Sh em a SA he a TR arn] 157-200 

Hard gray sandStone. or. SR Rt a Sie tie 200-218 

LETH ET ER Se OE DS Ce a aL I Ta SOR I Se ae MI Se aS 218-232 

Very hard Hght-gray sandstone... = ol cob i cd Se Set rd Hei dr in Rein rat tw mns 232-244 

0 BERT Ls Na dl LR Se a CA pS SE GE LT Te Se SRS TI 244-247 

Hard Ped nek. i i eR EE RL Ce 247-250 

en BT EC ee Sh SL a A TT I Be as Se 250-268 

Bar Tol 00 A do frre has Sn Sa es ni oe ins Se A Se pl A 268-274 

Alternating strata of quicksand and soft red SANASIONE . ... ......ive dus ss vss dnrs sess ss eens 274-536 

(In this series at 385 feet occurs the first flow; second flow at 475 feet.) 

Very hard AMOS EOE. rs or a san rn Bd ene ed aah pies wave iol 536-540 

Red sandstone, medium hardness. on oi sd re a ee casa SE sient 540-580 

The greatest development in well sinking in this district is around Artesia, where a num- 

ber of strong artesian flows have been obtained at depths of 800 to 1,000 feet. A partial 

list of these wells, including their location, depth, and size, is given in the following table: 

Partial list of artesian wells in Artesia district. 

  

  

  

    
  

  

Name of owner and location. Depth nig Yield.a 

| 
| ; Galls. per 
| Feet. | Inches. minute. 

Artesia (town), NE. } NE. 1 sec. 17, T. 178, R. 26 E.b. .................... Lom G15 
Barnes, J. B., NW.1 NW. 1500.23, T- 188, R. BE. ..0ueoeninnnnnnnnnns Ba 6 1,548 
Brice; J. A, NE. NE. lgee. 14, T- 178 BR. BB. .ccoooioe vs esiancans 872 58 562 

CA. P. Cattle Co, SW YY NE. S000. 25, 108 R. 268... co eve eeaans botgsen tow fain 
ETE EE i ER te DO ain iS 5 ga IN Sa EC RA SR Tn SS LE SE ST, i LS Se NE A 

Deiss J. J. 800. 3), MASS. RB Ea nL iis ivi ender ane | 570 Hl IAS ERR 

Gliberts,; 8: W.. SW. sec. 7, 0. A888, B. BE. oc fo Si mand. 813 6 320 

Gilliland; J. W., SF. 3860.9, P18 8. RoE. A... iii ves on adams 826 Goer reaak 

Hale 7.0, NW: SE. see. 15, 0. 178, B- 20 BE. oor itil cout ss | 850 6 1,168 

Harris, N. T. SW. 18W. sec. 14, T-W6S. RB E.0 ... 0... ii aia bra ar re ml ee 

Heath, BB. N., SE. 1 see. 18, 1. 178., B-BB.. . i oi eisai ssn 746 OF csr incs 

Hodges & Venable, SE. 1 NW. 15sec. 23, T.18S.,, R. 25 E.....cccvvuueun.... 840 6 1,110 

Majors, 7. 8. BW. 3 SW ise SLD 128 Roo... SB ls onal ae 
Miller, L.C., SW. 1 SW. 1800.8. T. 188. RB. 26 0. tian ian 671 6 | 1,044 

Norfleet, A. L., 8. 3 NW. 1 sec. 32, T. 17 S., R. 26 E....... RR Eh ARLEN ITC SE AR 
Rawl'®& Robertson, see. 5, T0178, BR. BE coi ites aiaiasins SOE rE a a MS 

Richey, John, SW. SW. r'see. 11, T. 168, R.2BW boo oo = 0h in, a fren 

Roberts, S- 1. SE. 38W. 1806.8. TP. 078. RoE. voit ii fas daeiies 2 EE Tova | a safes 

Smith, J. Mock, SW. § NW. 1 800.20, E178. RB. 20 cco oiiiueintnisns 747 65 1,725 
Smith & Beckman, gee: 17, To d7:8., Ro BB. criti. bi i ial iit isdinn 881: LEE 

Staniord, V. GQ. NE. sec. 34, 1.188. 8B. WE... i oh a iis iins 797 6 | TL LTD 

Walterschied, W. M., E.18W. 3 sec. 8 TT 178... B. 68 E................. nx 795 |B ET 

a Mainly estimated. b 92} pounds pressure. ¢ Incomplete. d 72% pounds pressure. 

~ McMillan district.—This district includes the area in the vicinity of McMillan and the 

valleys of North and South forks of Seven Rivers. Near McMillan the Walters & Shavers 
and the Lakewood Townsite companies’ wells have strong flows from the porous limestone 
at depths of about 800 feet. The records of these wells indicate that the unconsolidated
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sediments are about 250 feet thick and that the limestone division occurs 500 to 600 feet 

below the surface. The records of these wells were supplied by the drillers as follows: 

Typical deep borings in McMillan district, New Mexico. 

Record of the Walters & Shavers artesian well at McMillan: Feet. 

Sr A RE I Sd CS pa ORL EE En CB NS Ch RL re SURE Li 0- 6 

Ce Ve) Le SR a Re 6- 13 

WhHG Clay ti ants amass ma an 1 ee SR SE I EE LE VR 13- 33 

Coarsesand and gravelcontaining water. .......o.ooe oo. i 0 ERATE 33- 43 

White ehalRy TOC. fo rr ee a A eh TT 43- 70. 

Very hard gray sandstone with layers of gravel... ............ ROE MR oh 70-170 

Hard Ainkyroek. oi... coctaom Lise ae PRED Sr ea I eat ee al 

Red clay. and coarse gravel. in alternate SUCCESSION. .....;. viene seiisn si cnns faders snes 177-235 

Tight-colored saNAy Clay. Lf ih as rs Shy Pre A i 235-250 

Red Clay i Cn a i tes Pe a Re RS Sd oe 250-254 

Alternating strataof gypsumandredelay....-...... oc. i... iain dais SER CE a, 254-370 

ARETE Ce 1] CL eG ER SG BT eH Se IRR Se 370-393 

Series of gypsum alternating with vedrClay =. im ne re Sr ee tide ease 393-440 

Alternating layers of white gypsum and red sandstone. .................. ue inii vasa 440-500 

Red sand and hard sandstone in alternate layers 2 feet thick.............................. 500-650 

Hard White limestone. . cu Lr ee a sr Fad eda As 650-800 

Extrahardlimestone... =... 0 0 a ia CR aE EE Foro Re Bet 800-820 

White limestone becoming softer. (Flow of about 300 gallons) .............cooeeuieenn.... 820-845 

Record of the Lakewood Townsite Company artesian well at McMillan: 

oat and Brave i eh er A ee a A ah 0- 49 

Soft gypsumin strata Stoblestthicle. 5 i. ne er am ei. 49- 80 

White Chalky YC ir fo tt. cdr hat ba a dE rs we HS Sn a sw Be dws 80-120 

Sandstone and gypsum inalternating layers. i laa sey Seas 120-135 

Pure white gypsum, moderately hard... = io 2 sr ivi amiga ded ad 135-200 

Very Rard White gypsum ads EA, 200-450 

Softivockiresembling shale... 2.0 ool oo mr i a nN i dd 450-490 

Alternating layers of hard and soft white rock containing o few thin layers of sandstone. 

(First low at 770 feet, second How at SIO Teel) i. cons tos ii ri tus ions ins mass ane 490-863 

Very soll, White rock co. a ai a Be ee EAA Stn SAE I Fe Rea 863-877 

Alternating layers of soft andlmr@ limestone: .. i. lr aia ain 877-880 

In Seven Rivers Valley wells are generally shallow, ranging in depth from 150 to 300 
feet, and the flows so far have been obtained from the unconsolidated rock. It is probable, 
however, that wells sunk to a sufficient depth in this region would obtain flows from the 

limestone division. A partial list of the wells in the McMillan district is given in the fol- 
lowing table, and their location is shown on Pl. VI: 

Partial list of artesian wells in McMillan district. 
  

  

  

  

Name of owner and location. Depth. | Diam ~~ Yield. 

| | 
| Galls. per 

Brogden, J. C.: Feet. | Inches. minute. 

SE.1 8% Yseec, 15, 0.208. RB. 20 I 2.5 ot o 51 ots cit ii be i vee she 305 | 58 573 

Boo 2, ToS RE nny aS a umd 58) 253 
Boyd, @. 0. Bl: 33sec. 26; 1.108, RO Boi io a i nit, | 549 ELE 

Cole; SB. Leen. 7, T0 8, BBR... Sms Satyam | 195 | EE 
i Fr ERR Ba Sh I AR Si i Seas Soe Ee 400 SEAT FIER 

Halvor, Wi lo 8 i ri In a tia it vedere Semaine | 190 6 | 12 

Lakewood Townsite Co., sec. 27, T-198. BR. WB... cua titeeitcin anes | 885 | 1 Pe 

McDonald: : | | : 

NW. 3d sec: 8 1,208. RR, 25H. cn or i ss. es 146 | : 75 

NW. see. 8, T.20.8., Re Be. vue ier este Boa toss tai 150 | Foe Tr 

Plott, J.C. S 3 NE. 1800.20, T- 108, ROBES. orion nhl ise | “am | Ry 
Walters & Shavers, NW.1 NW.1sec.23, T.19S.,, R.26 E.................. 845 | 6 300 

| Ir} 
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PRESSURE OF ARTESIAN WATER. 

In connection with the investigation of the geology and underground water relations of 

the Roswell basin a systematic measurement of well pressures has been carried on. At the 
time when this investigation was proposed there appeared to be no evidence that the flow 

was decreasing, but it was feared that the multiplicity of wells within such a limited area 
would eventually lower the water plane unless greater economy was practiced by the watet 

users. In arranging for the testing and comparison of pressures a number of representative 
wells were selected at different points throughout the basin, four from Roswell, where many 
have been sunk in a relatively small area, and others from near Hagerman and Artesia. In 
making these selections care was exercised to obtain only those which were believed to be 

representatives of local districts and in perfect condition. In a few instances, however, 

defective pipes were discovered after the first monthly pressure had been recorded. Careful 
measurements were taken of these wells each month under uniform conditions so far as pos- 
sible. The result of this investigation extending over a period of twelve months is shown 
in the following table: 

Record of periodic pressure measurements in pounds per square inch, of artesian wells in the 
Roswell artesian basin, New Mexico, for year ending May 31, 1905. a 
  

= ; | 2 5) Bll 124 
TE HR NR Ee i fm 

Es + ¢ 
No. Name and location. TH g 2g Z| 4 =~ ey 5 

el, a BC RR TR Tg Se SE RT 
gE 5 | ® BB 5|8|9|2/8|5|5%|88 
mim |dla|0O|lB|m| Ria | <A | 

  

ARTESIA DISTRICT. 

1 Sind, b SW. cor. SE. 1 sec.19, T.18 S.,   aE 83828079 8 7974 74 724 6969 —14 

2 Sgn 1SE.%sec.15,T.17S.,,R.26 E_| 88 | 87 | 87 84 | 84 | 82 | 80 | 81 | 77% 77% 77% —10% 

3 Hodges & Venable, b middle of youl Jus       E. 1 NW. 1sec. 23, T.18 S., R. 2 J 313 3131 303 30 | 20 | 27 | 25 | 254 24 | 21 | 21 | —10} 
4 Norjest, b NW. cor. of S. 3 NW. 1 sec. 4] | | i 

C3 lt Decl Pent A DIR al a SON Saal eeee|....| 625 61 | 61 | 58 | 55 | 56 | 54% 53 | 53 | — 93 

5 Rich, 51. INE.1sec.14,T.16 S., R.26 

HAGERMAN DISTRICT. | 
6 | Greenfield farm,d sec. 32 (center), T. 13 S., ! 

=B. Jd EE te a ale A en SER 58: 58 57 | 57+ 55-(-55%1 553. BF {5d |... olen. 

idem 0S. rs ei rll] mia lnimlenlniw—-1 
ROSWELL DISTRICT. 

9 | Hagerman, J. J.,b near center of west line 
NW.1SE.1sec.13, T.11S., R.24E.._.| 13 | 13 | 13 | 133] 133 133] 134 134 14 | 133 13} + 3 

10 | Hamilton, b lot 12, block 14 (original town- | 
site), SW. 1 SW. 1 sec. 33, T.10 S., R. 24 

i fos 75 7 TA TR 8 8 Sl) 

    
alia 163 163 20 (20 | 20 | 21 | 20 | 213 22 | 213 21} + 43 

12 Viner blot 4, block 54 Ls ayy NE.} . | 
SE. 1 sec. 32, T. 10 S., R. dln i rate laa re Da rel SE eR RE ME 

13|P. V.and N. E. Audet re cor. 
NW.18SW.}isec.33,T.10S., R.24E...[12{10[(10|12(12112/12!1313(13|13 | +l 

14 Rysmussen, bSW.1NW.1sec.21,T.118., 31 
5 E siistinisnlonlsn sn 34 315 313 + 3   15 ty blot 7, block 26 (original townsite), 
NE.1SE. 15sec. 32, T.168., R.4E..... rie aly a nt Pel ad Fey Bs 0 ly Sl po AR Bh 1 BRR                       
  

a No measurements were obtained for December. 
b Casings of Nos. 1, 4, 5, 7, 9, 10, 12, 14, and 15 were in perfect condition, or apparently so; Sight leak- 

age at valve of Nos. A, 3 and 8. 
¢ Decrease in pressure may be due to escape of water into a higher artesian horizon, which is reached 

by a shallow well not far away. 
d This is an old well and the casing may be defective. 
e Low pressures in the months of June and July due to leakage in pipe. 
f Slight leakage in casing near surface and at valve caused a decrease of pressure in July and August 

measurements.
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In most cases in the Roswell and Hagerman districts, where the wells were in perfect 
condition, the pressures of the flows appear to be substantially accordant, but around 
Artesia there are several wells in which the flows have materially decreased in pressure 

during the last twelve months. Without a thorough knowledge of the conditions under 

which artesian water is obtained around Artesia the decrease in pressure of some of the 
strongest flows in that vicinity might at first appear alarming, but a comparison of this 

district with that of Roswell, where there is no decrease in pressure, introduces many 

important factors which have a direct bearing on the case. 

At Roswell artesian water is obtained at a depth of about 250 feet, and the materials 
passed through offer practically no difficulty; as a result, very perlect wells are constructed. 
Then, too, in this region wells have been built for the last decade, and the well driller 

is so familiar with the conditions that he can predict with a fair degree of accuracy the 
materials to be encountered in sinking a well. Farther south in the basin, in the vicinity 
of Artesia, a successful artesian well is not so easily obtained. Here the main flow is 

reached at much greater depths, which range irom 700 to 900 feet, depending on the loca- 
tion. The increased depth is due to the presence of beds overlying the porous limestone 
series. They consist of red sand and gypsum of the supposed Permian series, and clay, 

fine sand, and gravel of the unconsolidated deposits. The sands predominate throughout 
and have often a loose texture familiarly known to the well driller as quicksand. This 

material is very difficult to drill through because of caving, and in one or two instances 
it was so troublesome that the owner was compelled to abandon the project. The pres- 

sure at the surface in an average well around Artesia is about 80 pounds to the square 

inch, which means over 400 pounds to the square inch at the bottom of a well 800 “eet 
deep. Such forces are difficult to manage, particularly where exploitation in the region 
has not been sufficiently extensive to enable the well driller to thoroughly acquaint him- 

self with the nature of the obstacles to be encountered, and make suitable provision for 

them. The region is also one that offers considerable inducement to the ambitious well 
driller. As a result, new machines are constantly coming into this field, and the opera- 

tors, though skilled in the art of well drilling, are entirely unfamiliar with this locality. 
It can readily be seen that under these circumstances imperfect wells are likely to result. 

Some of the strongest flows in the basin are and have been unmanageable since their com- 
pletion, while others owing to unfavorable conditions are not working satisfactorily. 

COMPOSITION OF ARTESIAN WATERS. 

General statements.—The artesian waters of the Roswell basin are all more or less min- 

eralized, but in only a few cases are the mineral constituents present in sufficient amounts 
to materially affect the taste or to be deleterious to plant growth. An average sample 

of the waters of North and South Spring rivers contains 75 parts of soluble matter to 

100,000 parts of water. About two-thirds of the total solids consists of calcium carbonate 

and calcium sulphate, which are regarded as harmless to plants. The more soluble ingre- 
dients of the water, consisting of sodium chloride, magnesium sulphate, and potassium 
sulphate, occur in amounts too small to injure plant growth if the ground is properly
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drained. The following analyses of waters of North and South Spring rivers were made 

by Prof. E. M. Skeats, of El Paso, Tex.: 

Analyses of water from springs in North Spring and South Spring rivers. 

SAMPLES FROM MARGINAL SPRINGS IN NORTH SPRING RIVER. 

{Parts per million.} 

  

  

                  
  

  

              

  

  

    
  

Sul- ; 
1: Cal- | Magne- : : .. |Carbonic Total | Sten water, | chim | “fn” | Sodium | chlorine | phate | Cot (Ca). | (Mg). : (80. | (CO. 

Notl.... wy | 820 | 15 84.7 | 122.3 46.8 57.5 93.6 281.9 18.1 

NO: 2c voaio inne | 710 20 96.9 | 146.6 48.8 8.5 56. 4 240. 6 116.9 

NOS 5 sen ae Har] 25.1, 65 106. 2 45.4 37.5 78.9 242.1 102.0 

No. 4.o. connie | 635564 ly Srl el 126.0 43.5 22.5 67.9 245. 6 115.1 

No.5... oe... 610 20 14.1 102.2 43.4 30.3 49.6 245.5 104.9 
| 

Mean....... | 699. 1 19 52.1 | 120.7 45.6 | 31.2 | 69. 3 251.5 111. 4 
§ 

{ 

SAMPLES FROM MARGINAL SPRINGS IN SOUTH SPRING RIVER. 

[Parts per million.] 

+honie | Calcium 
Total Silica Water Calcium | Sodium | Chlorine Cavhnmie magne- 
solids. (SiOg). es (Ca). (Na). (Ch. (CO sium sul- 

3). phate. 

INO ee ras 700 26.9 49.4 80.9 23.5 46.7 121.6 351 

No. 2.....-.-.......; 730 30.8 50.0 72.1 51.0 63.0 107.9 355. 2 

NO 3. ais 690 - 22.3 53.0 76. 1 16.8 27.9 114.9 378 

INO Sr esas 790 16.0 63. 4 72.1 32.1 48.5 107.9 450 

NO. 5... ori 1,140 50.0 94.0 80. 1 62.1 63.7 119.9 670 

NO- 6. 1,070 41.5 85.5 80.1 52.8 8.2 | . 119.9 609 

Mean......... 853.3 31.2 65.9 92.3 4.7 66. 2 115. 4 468.9 

SAMPLES FROM: BOTTOM SPRINGS IN SOUTH SPRING RIVER. 

; Calcium 

Jotal | gijica. | Water. | Ca. COs. Na. OL] are. 
phate. 

No. 1. oer 680 27.2 51.8 111 74 18.9 29.1 368.0 

No.2... 650 13.4 51.2 106. 2 70.8 17.1 26.3 365 

NO. 3. a Sea 700 9.6 57.0 106. 2 70.8 19.9 30.5 406 

No. 4... mi 670 20.5 52.5 106. 2 70.8 | 18.7 28.8 372.5 

NO: 5. re 620.8. co. ei, 27.8 109. 2 72.8 17.3 26.7 367 

No.6....... Sinha de 700 50. 2 55.0 106. 8 7.2 | 16.9 25.9 374 

NO 7a rans 690 38.3 55.0 106. 2 70.8 18.0 27.7 374 

NOS. nd sane 700 41.6 53.9 105. 6 70.4 17.5 27.0 384 

No.9: soa: 690 45.0 51.0 | 112.5 75.0 17.5 27.0 362 

Mom... 678 27.4 50.5 | 107.8 nisl cw 27.7 374 
| |               

The composition of the artesian water at Roswell differs somewhat from that of North 
Spring River. The total solids are greater and also the amount of sodium chloride. The 

following analysis will show the composition of the water from a number of representative 
wells at Roswell.
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Analyses of water from artesian wells at Roswell. 

[Individual data. Parts per million.] 

  
  

      

  
                    

Cal- 
cium 

Name and date. | Depth. 5d Total | sition. | Ca. | 00s {Mg | Na. |r | 08 
ture. sul- 

phate. 

Crowley: Feet. oF 

April, 189.. .... 155 | 64.5 30 weil gar] nel 160.9 | 247.6 | 483.5 

April, 1897. ..... 155 | 64.5 0% ws nilreel...... | 114.5 | 176.0 | 395.0 

Mares : : iin EERE) B80 680 | 86.5| 56.1) 83.9). ..... he £ 44.7 | 68.8 | 340.0 
Cahoon: ; 

WS 227 | 70.5 S08] COLO 761 Cao | 02.27] 10.8[ 3150 

806 ia. 227 | 70.5 790 | 35.5| 7L1| 106.4| 3.9 | 96.5] 108.0 316.6 

Poe, Jo W.- 200... 237 | 69 920.1 746.0: 76 gel on | 89.8| 138.2 | 466.0 

Judge Lea......... 205 71 810 | WM, 2: gh 0n le TIE | 86.6] 135.21 378.9 

Captain Clark. ..... | 256] e9.25| 1,330 122.0: =70, 1 1* odo 154.1 236.9 641.0 

Miller, H. M......... HRS J rare 1,020 | 72.3| 63.1 106.4 | 5.67 11.5 17.5 487.5 

Prager............. Nfs 1,170 92.8 22 HT wae [1 NG RENE | 106.0 | 163.0 576.5 

Steamilamndry.:. t= ol, 1,200 132.070 “62.0 102.0]... .. | 183.6 | roa RARE Fore 

tea TB. #8 snees aot mol om! evel. | 150.0 20.0 572.0 
| | | 
  

The waters of the larger tributaries of Pecos River from the west, analyzed by Prof. 
E. M. Skeats, are reported to have the following composition: 

Analyses of water of the Hondo, Felix, North and South forks of Seven Rivers, and Penasco 

rivers. 

  

| Silica, 

    

Tem- 
River and location. | Jou al Ca. | Mg. Na. | COs. | SOs. | Cl. | pera-| Remarks. 

| water. | tre 

2. 
Hondo (above Plea- | 1,195 80.7 231.901.5001 | 37.1 4104.3  622.4| 50.5 |...... Water fairly 

cho). | clear. 

Felix (head spring)...| 467.2 | 18.8 |107.9 | 23.9 | 15.2 | 125.0 | 152.0 | 23.3 | 64 
South Seven (head | 1,320.0 | 194.9 | 231.7 | 74.7 | 13.8 | 112.4 | 670.9 | 21.3 | 66.5 

spring). | 

North Seven (head | 1,020.0 75.6 | 164.0 | 71.8 | 38.9 | 102.2 | 567.7 | 19:80 x 
spring). 

Penasco (by Gilberts)| 650.0 10.0 | 136.7 | 42.8 | 15.2 | 107.9 | 324.3 | 23.3 |------ Trace of hy- 
drogen sul- 

| | phide.                   
  

ORIGIN OF THE ARTESIAN WATER. 

The water-bearing formations in the Roswell artesian area outcrop in successive zones 
on the higher slopes to the west. There they receive their water supply by direct absorption 

from rainfall and by the sinking of streams (see Pl. IX). The Hondo, I'elix,. Penasco, and 

Seven rivers are the most important sources. These streams all rise high on the slopes of 
the Capitan, Sierra Blanca, and Sacramento mountains, where the rainfall is relatively 
large. As a result they carry an abundance of water in their upper courses, all of which 

sinks in the outcrop zone of the porous limestones and the overlying formations and passes 

underground to the east. After the water has entered these porous formations it is con- 
fined by impervious layers of limestone or clay, and under the lower lands to the east it is 

under considerable pressure.
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AMOUNT OF ARTESIAN WATER. 

It is difficult to make even an approximate estimate of the total amount of artesian 

water available in the porous formations underlying the Roswell artesian area. We do not 
know definitely how much water is absorbed by the permeable rocks in their western out- 
crop, and we are unable to calculate the amount which escapes through springs and by 
underflow along Pecos River. 

The area drained by the larger western tributaries of Pecos River comprises in all 

about 4,000 square miles. It lies along the east slopes of the Capitan, Sierra Blanca, and 
Sacramento mountains. The location and extent of the combined watersheds of all streams 
supplying water to the underlying formations of the Roswell basin is shown in Pl. IX. The 

annual precipitation for this general region is comparatively large, ranging from 10 to 20 
inches. The mean annual precipitation at Fort Stanton, N. Mex., which lies in the area 

drained by Hondo. River, is about 15 inches. The average for seventeen years prior to 

1891 was 19 inches, but from 1901 to 1903, inclusive, the annual rainfall was far below 

the average. The following table shows the result of observations through a period of 
nearly five years, ending with 1904: 

- Monthly and annual precipitation, in inches, at Fort Stanton, N. Mex. 

    
1a: vs Free | ARE 

  

    

    

                    

Year. Jan. | Feb. | Mar. Apr. Moy. | June. July. | Aug. | Sept.| Oct. | Nov. | Dec. LF Saol 

EES ed SE SEO Mer 0.48 | 0.90 a 1.63 | 1.98 | 2.18 | 6.06 | 1.43 | 0.40 03 | Rt 

2511 HR NIE RICKI IE 0-10) =: apis yr ee TE ER HERE 1.851 2.00 | 1.76 | 2.8571 0.95 |....-- 

HOO a ane. 0.05 0.38 | 0.22] 0.00 | 1.88 | 0.24 | 2.28 | 1.87 | 0.48 {1.81 | 0:16 | 0.57 | 9.94 

M003. ios nis 0.36 | 0.75 | 0.17 | 0.20 | 0.38 | 3.41 | 0.62 | 1.55 | 1.55 | 0.48 | 0.00 | 0.05 | - 9.53 

15 SR ERTL | 0.02 | 0.10 | 0.03 | 0.15 | 0.14 | Set 2.87 | 2.92.1-6:06 |.2.68 | 0.08 | 0. 35 | TA 

  

At Lower Penasco, situated on the headwaters of Penasco River, the mean annual pre- 
cipitation is about 18 inches, as is shown by the following table: 

- Monthly and annual precipitation, in inches, at Lower Penasco, N. Mex. 

  

  

                  

- Year. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. Any 

Er RS 0.80 | 0.40 (0.10 TT T.i|:2.05 13-56] 1.38.1 1.57 6.01 T. |-0.40 { 16.27 

LMR 1. 40 i WR et 0.50 | 0.85 1 0-35 4°5.60°{ 3.15.) 1.801 1.05. | 0-10: |=0.25"%..... 

| EEE SR OS ey 0.60 | 0.25 { 0.10-| 1.65 | 0.70 | 1.80 | 7.40 | 4.00 | 1.15 T..-10.80: 132.40: 20.35 

ABO oo os i ah TP. 20.201 0.35 1D. 0 1.70: 5.80 11.35 |: 2.90. (1.15.1 1.50 v 1.05 1-16.09 

1900... . A ane 0.90 | 0.30 | 0.35] 0.30 | 1.70 | 2.60 | 4.85 1.95] 5.45] 1.05 T. | 0.60 | 20.05 

LS Se Re LOE Sete 0-50 41.15:01.05 6.631 0.97. 3.900. :. 0H. ...u: AE Cen 

1 Eee |0.80 +o.05 0.00.7. 0.35 0m)... .....|e... Ek EN REEL de 
| | |           

From the above statements it is apparent that the total amount of water which falls during 
a year of average precipitation throughout the combined watershed of the Hondo, Felix, 
Penasco, and Seven rivers is necessarily large. Of course a portion of this water is lost by 
evaporation and run-off, but a considerable amount is absorbed by the water-bearing rocks 

and becomes available to the east as artesian water. It has not been practicable in the 
present investigation to compute the total outflow of all the artesian wells in the Roswell 
basin, but at a liberal estimate this amount would probably be only a small proportion of 
the quantity absorbed by the water-bearing rocks throughout their western outcrop area. 

This is clearly shown by the large number of wells which it has been possible to sink in the 
town of Roswell without materially diminishing the flows of some of the first wells dug. It 
is possible that the amount of artesian water available around Artesia is not so great as at
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Roswell, but the only evidence of this is the decrease in pressure of some of the wells at 
Artesia. The combined watershed of the streams lying west of this part of the basin is 

larger than that of Hondo River, and according to the Weather Bureau records it has a some- 

what greater annual rainfall. For these reasons we would expect the formations underlying 

the southern part of the basin to contain a large amount of water. While there is evidence 
of a general decrease in flow throughout the Artesia district, it is probable that this diminu- 

tion is largely due to the clogging of the pipes with sediment, the escape of water along the 
outside of the tubing from lower to higher horizons, and various other causes which are 

known to affect the flow of artesian wells. 
It is believed that there is no cause for fear that the water supply throughout the northern 

part of the Roswell basin will give out or become inadequate for all requirements under 
proper economy of practice. In the region of Artesia and McMillan not enough wells have 

been sunk to indicate the amount that the water-bearing beds may be expected to yield. 

WASTE OF WATER. 

There is pressing need for greater econony on the part of the users of well water throughout 

the Roswell basin. At Roswell a city ordinance regulates the management of all flowing 
wells, but throughout the remainder of the district no restraint whatever is placed upon the 

management of the wells, and, with very few exceptions, they are allowed to flow continu- 
ously. A small portion of this water is stored in artificial reservoirs, but by far the greater 
part runs off into pools, evaporates and seeps away on uncultivated lands, or runs directly 

into Pecos River. In one case noted a ditch leads from the well directly to the river, a dis- 
tance of one-half mile, and it is not an unusual thing to find water flowing from the wells to 
low, marshy lands adjacent to the river, where by underflow it soon reaches the main channel. 

Formerly many of the wells were not even furnished with reservoirs, and the water was car- 
ried by laterals directly to the fields during the irrigating season, and at other times was 

allowed to flow off through wasteways. 
Nearly all the wells that are being constructed at the present time in the southern part of 

the basin are to be furnished with reservoirs ranging in capacities from 6 to 24 acre-feet, 
which are filled as often as necessary during the irrigating season. Even these commendable 

provisions are quite ineffectual in the case of wells not provided with valves, as they con- 

serve only a relatively small portion of the total flow. An effort is now being made by a few 
of the well owners in the vicinity of Artesia to provide each well with a suitable valve, so 

that, when the water is not in use and the reservoir is full, the flow can be shut down. There 
is a general prejudice among well owners against shutting off the flow, as they fear that it will 

decrease the efficiency of the well. It is true that in a few cases wells have been damaged 
in this way, but where they were properly constructed the per cent injured is very small. 

SHALLOW WELLS. 

More or less water is obtained throughout the Roswell basin at depths varying from 25 to 

200 feet. The water usually occurs in coarse gravel of the unconsolidated deposits. The 
supply appears to be inexhaustible, and in many cases the water is used for irrigation pur- 

poses. Outside the area of flow from Roswell to Hagerman there are a number of wells 75 
to 100 feet deep, which furnish 5,000 to 7,000 gallons of water a day. The water is generally 

pumped with windmills. In the vicinity of Roswell a few deep nonflowing wells are pro- 

vided with gasoline engines. A gasoline pumping plant on Sherman’s farm, at Roswell, is 
shown in Pl. VIII, B. : 

Bordering the area of flows throughout the Roswell basin there is a zone of irrigable land 
3 to 5 miles wide, in which water would probably rise in deep wells to within 100 feet of the 

surface, so that it could be profitably pumped for irrigation. The approximate limits of 
this area are shown on Pl. VI.
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The following list gives the principal features of a number of shallow wells in the northern 
part of the Roswell basin: : 

Last of shallow wells in the Roswell basin. 

  

Amount 
Name of owner and location. Depth. | pumped 

per day. 
  

Albrécht; BE, 0. . NW. 1800.32, F128, RB EB... esi ai bliss EEL es | 884 odin 

  

Altebery, 1. B.,8. NW. Lsee, 28 TTS R00 ot ro er i ve. | A Ta 

Bethel, Ti, WL NW. hfee. LINZ R, Bon i a BRE he 
Bowers, J. 3, 8W. Fsce. 23 MIT Rags Bra ot ie i a a bow 7,000 
Brink, PLE NW. Psee 15) TINS RIE mda yn ov soma cn on ai 125 7,000 
Clark, J. H.: 

NW Led 8 8 BT ns or my hi se Sl nh 
SH. S100. 12, PD. AB Bn 28 Be on ci Ae es Ba Reads a Ten ni rn 100-1... ces 

Com, W. W.,.SW. 4 SWil eon. 35, Fl Ros Br in oh nai Lah ; gla Tle 
Casto, No SNL SE. Leen PIES RagUE cao 0 vn ili eaten B08 27 6,000 

Gilbert; CI, NE 2 NE. Yeoe 2t, NA Sa Boy Bo ii iis BE TRE 
Gishwiller; 7..A, BW LP soe 18, ToT. CB. 20 Bes i ini | 71 8,000 
HoT Wa te Br he hn a Se a ee asda, 
Hobbs & Hanney, SE. 3 ec: 2, TN BRIE... 0niiuniniinsiavarnsnnninsbadensival ve STEN 455,000 
Hortenstein, SW. L860. 280. 2 8. RB. 28 BB i ei rion dna toin dt tt ton se tens as | 102 6,000 

Miller Pam WS RO Be os vi ire rae se 85 2,000 
Millheiser, P.: 

EW SSW see RIES Ro BE Soot Sr ta en de Se tae 30 3,000 
SW ENE eee 7, BEL RE. a a a 175 5,000 

Paulgon; B. 0. , NW.2506:30, T1338. R20. 5. Sa Ssh ann nh | ER Te 

Pot 7.0. SE. Lace 2, bE Bao Be ee Ma | 160 5,000 
Stohn, 1. ARE. 380 Laon 18, RIL 8, BL MB rr a I~ an 7,000 
Saunders, J.P. SWI NW.1 500.8, T- 138. , RB. 2B BE... on doin as alae 355 ee 

SE EE CR RO i i nS RE RAR I 129 7,000 
Stockard, J. W.: : 

yale ay EE ea ie 0 EE RL Se Sine I Bh ele Ta Boe Ty 7,000 
NW. USE Tse. 230 TNE Mon BE: ne 00 Ca es a | 92 6,000 

Tarner, Wa P. NE. ENE. Lisce. 7, IRR 0B op nn ni ons is oo 30 6,000 
White... N, See i8, 0 EL BIG yy ls To an Se | Shire 

Willams, OL, NE ser. 7, 28. RB oo Sa en im ra in i | aortas,   
  

IRRIGATION. 

Irrigation has been practiced to some extent in the Roswell basin since the first settle- 
ments were made, but prior to 1889 only a few small farms were irrigated. The perma- 
nent water supply in the vicinity of Roswell was the first to be utilized. Here a number 

of small ditches were dug, and by extending these ditches from time to time the present 
Roswell irrigation system has been developed. The Northern canal system, which irri- 
gates the territory south of Roswell, was built by a development company as a part of 
a large irrigating project, designed to irrigate Pecos Valley from Roswell to the Texas- 

New Mexico line. 
Roswell system.—A number of ditches have been constructed from the head springs of 

Middle and South Berrendo and North and South Spring rivers, which furnish water for 

the land along their valleys. The surplus water of these ditches is directed into the North- 
ern canal to be used for irrigation farther down Pecos Valley. 

Northern canal.—This canal extends from Hondo River at a point about 5 miles east of 
Roswell to near Lake Arthur, a distance of about 35 miles, and irrigates a large district 

of well-improved farming land in the vicinity of Hagerman. Besides receiving water from



IRRIGATION. oT 

the Berrendo and North and South Spring rivers, the Northern canal is supplied with 
water to some extent by artesian wells. Though the water of the Northern canal is highly 

mineralized from the large amount of seepage water which it receives in the vicinity of 

Roswell, the harmful salts apparently are not present in sufficient quantities to affect plant 
growth. The following analysis made by Prof. E. M. Skeats shows the average condition 

of the Northern canal water: 

Analysis of Northern canal water. 
: Parts per million. 

OIE NAY rr in i i a: Et Ee a ES I i ah SE ee A eh SE 256. 1 

Sodium and potassium sulphates................... I a a i tae as 00. 0 

EEE rn AL) Tr eR GE a SO Dag ee CS RS A SO Che . 50.4 

Cale (Ca oa re te FR AR Ea a ile 428.0 

Chlorine (Cl) Lo ns a hrs am En a Re gr 393.9 

Carbone gold (COs) a I Be ar a a Pd ER Tr a 101.9 

Sulphurid geld (80). Jn sent nacre tier ee Se 349.7 

Silica, sluming, and iron (SI0sFesOs A a0) co. a i es ie aii iain ini wivhin aa sins wore le Fae dae 20.0 

Water of crystallization......... ALE SR ee Set te BC Ca a 190.0 

Roa Sold | a ad a a A EE a A na NE 2.020.0 

Hondo project.—Preparations are now being made by the Government to store the flood 
waters of Hondo River for the purpose of irrigating lands along Hondo Valley above Ros- 
well. The location of the proposed reservoir is in a high natural depression on the divide 

between Blackwater Arroyo and Hondo River. The surface rock in the vicinity is a mas- 
sive blue limestone, weathering to light gray, underlain by alternate layers of gypsum 

and red and yellow clay. The bedding was originally uniform, but surface waters have 

dissolved the gypsum, causing a settling of the beds in the bottom of the reservoir and 

considerable local distortion around its rim. A number of borings were made with a dia- 
mond drill in the bottom of the reservoir, in order to determine the character of the under- 
lying rocks. The following is a record of one of these borings: 

Record of diamond-drill boring, Hondo reservoir site, New Mexico. 
Feet 

A se pA Dt Ca eh pr oe Lm A IE 0 -11.1 

Broken limestone i or ee er pe Sa 11. 1-22 

Cy I a ne Te a 22-95 
CVI i a RD a as a 25 -30 

Broken rockeavitien oT SE i a Re Re J LS EE 30 -64.4 

Lan ry Em i Eh CR Pl ACE eo SR PU To 64. 4-70. 2 

51 Ey ES Ee I SAAT I SN Ein Us San SY SY 70.2-71.9 

CVI i ses Re Av Ee 71.9-73. 4 

OO Ok es EN RE a Ee a ey 73.4-76.8 

aii bret eR ES IR Ma SR Bes RA EGA Se a nn ES TREE I ee 76. 8-79. 8 

CY i co Te i ed EP I AE I er le er a 79. 8-80. 2 

LES TIED SS a Se ve Sp pean se SD el SEL Ee Ep aS RE Se UR 80. 2-88. 4 

2a SL RE ape Ed RI IE Se ATS Sl Be Lan IEE re SE i Te 88.4-91.8 

ARTESIAN IRRIGATION. 

The use of artesian water for irrigation in the Roswell area began soon after the first 

flowing wells were obtained, and it has been gradually increasing ever since. Irrigation 
from the waters of Hondo and North and South Spring rivers has been practiced, as pre- 

viously stated, for many years, and the use of artesian water was not resorted to until 
most of the surface waters of the region had been appropriated. There are now several 

farms in the vicinity of Roswell that depend entirely on artesian water for irrigation, and 
to the south nearly all the land included in the area of flow has been filed on with the 

intention of reclaiming it by artesian irrigation. Many of the farmers in the vicinity of 

Roswell who have practiced artesian irrigation for several years have obtained results 

which are highly satisfactory. This has caused considerable interest and enthusiasm among 

those living farther south in the less developed portions of the basin, and in this region
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many large wells are now being sunk, which will be used exclusively for irrigation. Many 

of these wells are being provided with storage reservoirs, so that a larger amount of water 
will be available during the growing season. 

Among many landowners throughout the area there is a tendency to overestimate the 
amount of land that can be irrigated from an ordinary artesian well. According to con- 

servative estimates made by irrigators who have had considerable experience in this locality 
a flowing well with a yield of 450 gallons per minute, provided with a suitable storage reser- 
voir, will irrigate 30 acres of alfalfa or 70 acres of orchard. In order to accomplish this, how- 

ever, the land must have the proper slope and the soil must be of uniform texture. Alfalfa 
requires more water than any of the staple crops. Under ordinary conditions 30 inches 

per year is sufficient, but if the land is irrigated during the winter a larger quantity is re- 
quired. If this amount of water is properly applied, three or four crops may be cut, the 

harvesting period ranging from May to the latter part of August. An average yield of 
alfalfa is 1 ton to the acre for each cutting. 

It is difficult to make definite statements regarding the irrigation of orchards in this 

locality. It is accomplished in many different ways, depending mainly on the age and 
condition of the trees. In many instances vegetables are raised between the rows of trees, 
and no additional water is required for the irrigation of the orchard. It is generally suffi- 
cient to water an orchard once a month during the summer and once, or possibly not at all, 

during the winter. About 15 to 20 inches of water a year is required. 

CLIMATE. 

Temperature.—The climate of the Roswell basin does not differ materially in the pre- 
vailing aridity from that of the remainder of southern and eastern New Mexico. The tem- 
perature of the region is high, with a low relative humidity. The summers are usually long 

and hot and the winters mild and pleasant. The maximum temperature is 110° and the 
minimum seldom falls far below zero. The following tables compiled from the records of 
the United States Weather Bureau give the mean monthly maximum and minimum tem- 

peratures of the Roswell district. The observations extend over a period of ten years, 
1895 to 1904, inclusive: 

Mean monthly temperature at Roswell, N. Mex. 

    

  
      

      

| Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.| Oct. | Nov. | Dec. 

Maxima. xu... ns) | 71.6 | 78.6 | 85.4 90.1 | 86.9 | 101.4 | 99.2 | 99.4 | 97.3 | 87.5 | 81.5 | 74.2 

Minimum ................. | 6.5 5418.4 26 | 38.5 | 49.9 | 56.8 | 55 41 28.5 | 17 7.5 

  

Rainfall —The average annual’ precipitation at Roswell is 16.6 inches. The greater 
part of this amount falls during the months of June and July in frequent showers, which, 
although often violent, are generally local and of short duration. Only a small percentage 
of ‘the annual precipitation falls as snow. The following record of the monthly and annual 
pecipitation at Roswell, extending over a period of ten years, shows considerable variation:
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Monthly and annual precipitation, in inches, at Roswell, N. Mex. 

  

      

  

  

            

| 

Year. Jan. | Feb. | Mar. | Apr. May. June July. | Aug. |Sept.| Oct. Nov. Dec. An 

Pe Er RR Ser a NS SR SU RT BR fer er =r [=r 

Cr AER A | 0.40 | 0.48 | 0.02 | 0.14 | 2.31 | 1.28 | 4.45 | 2.99 | 1.09 | 2.11 0.85 | 0.07 | 16.19 
WORE on (0.60 0.14 0.02 T. 0.12 167 179 0.40 189 546 0 | 0.64 13.12 
(1 TER A CA (L120 059135376 142278) 2.04 125 44 T. | T. | 15.65 
AR 10.26 | 0.86 | T. [0.34 [1.03 6.05 | 6.53 2.99 | 0.69 | T. | 0.50 | 1.37 | 20.62 
800 0.06 0.15 | 0.06 | 0.23 | 0.27 | 1.62 | 4.37 | h21 | 3.64 0.20 3.21 | 1.54 | 16.56 
1 FARE SA 10.96 T. |0.50 [0.39 | 1.62 2.13 | 2.85 1.25 6.53 | 3.33 0.17 | 0.07 | 19.80 
1901.................| 0.21 | 1.15 [0.00 | 0.97 | 1.04 | 0.22 | 3.04 | 0.60 | 1.99 | 2.21 | 6.15 | 0.26 | 17.84 
1002, inter ain | 1.24(0.00 | 0.83 | T. [0.70 1.03 | 5.52 | 1.80 | 3.08 | 1.36 | 0.52 | 0.50 | 16.58 
05... 0 eis szjomnionl v.leonlse]. fia 0.92| T. | 0.00 0.00}|...... 
WL sso 0.16 | 0.14 | 0.00 | 0.07 | 1.30 | 1.80 | 1.23 0.83 5.10 | 2.67 0.15 | 0.30 | 13.75 

} I | | |   
  

The heaviest rainfall ever recorded at Roswell was on October 31, 1901, when 5.65 inches 

fell in one night, causing considerable damage by flooding. 

AGRICULTURE. 

The general aridity of the climate renders farming without irrigation impracticable 

except in a few low-lying areas adjacent to Pecos River. In consequence agriculture is 
restricted to those portions of the valley where water can be obtained from some of the vari- 
ous canals or from artesian wells. The cultivated portions of the basin at present com- 

prise about one-eighth of the total area included in this report, the remainder being utilized 

for pasturage of cattle—an industry to which the higher lands are well adapted. The chief 
products are alfalfa, Kaffir corn, wheat, oats, corn, potatoes, Mexican beans, cantaloupes, 
celery, and a large variety of garden vegetables. Alfalfa and Kaffir corn are perhaps the 
largest crops and both are consumed in the region. Fruit raising is a growing industry and 

many large orchards are found in the irrigated district. Peaches, pears, plums, cherries, 

and other small fruits have a hardy growth and an abundant yield, but the apple crop is 
the most important. At South Spring there isa large apple orchard, comprising about 600 

acres, from which many thousand pounds of apples are shipped annually. Several large 
apple orchards have been planted during the last five years, and fruit raising seems destined 
to become one of the most important industries of the district. The seasons are ordinarily 

of sufficient length to insure the maturity of all cultivated crops. 
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Gould. 1906. 64 pp., 15 pls. 

Fluctuations of the water level in wells, with special reference to Long Island, New York, 

by A. C. Veatch. 

Underground water in the valleys of Utah Lake and Jordan River, Utah, by G. B. Richardson. 

Preliminary report on the geology and underground waters of the Roswell artesian area, 

New Mexico, by C. A. Fisher. 1906. 29 pp., 9 pls. 

The following papers also relate to this subject: Underground waters of Arkansas Valley in eastern 

Colorado, by G. K. Gilbert, in Seventeenth Annual, Pt. II; Preliminary report on artesian waters of a 

portion of the Dakotas, by N. H. Darton, in Seventeenth Annual, Pt. II; Water resources of Illinois, 

by Frank Leverett, in Seventeenth Annual, Pt. II; Water resources of Indiana and Ohio, by Frank 

Leverett, in Eighteenth Annual, Pt. IV; New developments in well boring and irrigation in eastern 

South Dakota, by N. H. Darton, in Eighteenth Annual, Pt. IV; Rock waters of Ohio, by Edward 

Orton, in Nineteenth Annual, Pt. IV; Artesian well prospects in the Atlantic coastal plain region, by 

N. H. Darton, Bulletin No. 138. 

Correspondence should be addressed to 

THE DIRECTOR, 

UNITED STATES (GEOLOGICAL SURVEY, 

APpriL, 1906. WasHiNgTON, D. C. 
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