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CURRENT STATUS OF 

GEOLOGIC DIVISION PROJECTS 

U. S. GEOLOGIC SURVEY, IN ARIZONA 

(Data supplied by chief Geologist, U. S. Geological Survey) 

* * * * * * * * * 

PROJECT COMPLETED SINCE SUMMARY OF OCTOBER 1958 

1. Arizona State Geologic Map. Geologic Division contributions to the State 
geologic map compilation dunng the past year have been A. F. Shride's recon
naissance map of an area northeast of Globe, submitted in October 1958, and 
his generalized maps of parts of Blue Horse Mountain, Rockinstraw Mountain 
and McFadden Peak quadrangles, submitted in September 1959. Also, Medora 
Kreiger is preparing two mineral investigations (MF) maps covering most of 
Yavapai County. See reports 2, 30, and 32. 

NEW WORK STARTED AND PLANNED 

2. Rare earth mineral deposits, J. W. Adams in charge. This is part of a 
nation-wide topical study to develop more definitive information on (1) the geo
logic occurrence and resources of rare earth minerals; and (2) the geochemistry 
of the rare earths in different geologic environments. The first-stage objective 
will be an investigation of rare earth deposits in Arizona, New Mexico, and 
Colorado. The project began in November 1958. Most of the time to date has 
been spent assembling general information on rare earth deposits. A few rare 
earthbearing deposits in Arizona were investigated in May of this year. 

3. Elgin 15-minute quadrangle, Santa Cruz County, R. B. Raup in charge. 
Geologic mapping was started in October in the Elgin quadrangle to 1) study and 
delineate structural features and establish their relation to regional structural 
trends in south-central Arizona; 2) study mineral deposits in the area to deter
mine their regional geologic setting, origin and economic potential; and 3) study 
the stratigraphy in the project area, especially the Permian and Cretaceous rocks. 

4. Southern Cochise County, P. T. Hayes in charge. This project has been 
approved, but, due to lack of funds, mapping will not be started this fiscal year. 
Detailed geologic mapping will be undertaken in the Mustang Mountains, Ft. 
Huachuca SW, Huachuca Peak, Miller Peak, Highsville, Hereford, Bisbee NW 
and Bisbee NE 7 1/2 minute quadrangles, and in the north half of the Sunnyside 
SW, Sunnyside SE, Hereford SW, Stark, Bisbee SW, and Bisbee SE 71/2 
minute quadrangles, in the southern part of Cochise County. Emphasis will be 
placed on the geologic history and stratigraphic relationships, especially Cre
taceous and early Tertiary tectonic and depositional history. Source areas of 
Cretaceous sediments and facies relationships between clastic and carbonate 
strata will be studied in detail, and the relation between Comanche and Upper 
Cretaceous rocks will be evaluated. 

5. Devonian s stem of the middle Rocky Mountain area, Arizona, New 
Mexico, Colorado, Utah, and Wyoming, V. wanson in charge. The sedi-
mentary and tectonic history of the middle Rocky Mountain area during the 
Devonian time will be investigated by making regional stratigraphic studies. 
The determination of age and facies relationships of Devonian strata that form
ed in shoreline, marine basin, and geosynclinal environments will establish 
a more uniform nomenclature and effect more accurate correlations. The 
mineral fuels potential of the Devonian rocks will be appraised as related 
to reglOnal and local stratigraphic factors that govern the localization of min
eral fuels within these rocks. Work on this project is al ready underway in 
Colorado but has not yet been extended into A ri zona . 
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CONTINUING PROJECTS 

6. Fuels potential of the Navajo Indian Reser vation, Arizona and Utah, R. 
B . O'Sulliv an in charge. This project has been curtailed because of lack of 
funds. The first draft of an adtninistrative report for the Bureau of Indian 
Affairs on A g athla Peak 3 and 4 quadrang les has been completed for te c hnical 
re view; a report cove ring Shato Spring s quadrangle may be added to this report. 
All administrativ e reports will later be consolidated into a bulletin report for 
USGS publication. An adtninistrative report, "Geology and Uranium D eposits 
of the Rough Rock-Red Point-Chilchinbito Area, Nav ajo and Apache Counties, 
Arizona, " has been appro v ed and submitted to the Bureau of Indian Affairs. 

7. Arizona asbestos, A. F. Shride in charge. The study of metamorphi c 
phenomena related to diabase intrusions and the geolog ic mapping of the McFadden 
Peak 15-minute quadr ang le, Gila County, are being continued. A manuscript on 
the geology of Arizona asbestos deposits is nearing completion. A paper on the 
Young er Precambrian g eolog y in southeastern Arizona was presented at the Nov 
ember 1958 GSA meeting in St. Louis . See report 23. 

8. Globe-Miatni area, Gila County, N.. P. Peterson in charg e. A report 
on the geology and mineral deposits of the Pinal Ranch quadrang le will be com
pleted for technical review later this year. Four months of this fiscal year will 
be spent in completing geologic mapping in the Superior quadrang le, with the re
maining time spent in laboratory work and in preparing a report on the Superior 
quadrangle. A paper on the origin of dacite welded tuff near Superior and Globe, 
by D. W. Peterson, was presented at the Cordilleran Section of GSA at Tucson 
in April 1959. See reports 35, 36, and 44. 

9. Geolo ic studies in the Carrizo Mountains, Arizona-New Mexico, J . D. 
Strobell in charge. reparatlOn 0 the ina report on the Toh- tin esa, Pas-
tora Peak, Redrock Valley, and Los Gigantes 15-minute quadrangles is contin
uing, and the manuscript is expected to be completed this fiscal yea r. See re
port 26. 

10. Dripping Spring quartzite, Gila County, H. C. Granger in charge. Field 
work has been completed. Two .reports are being re vised by the author following 
technical re view and one report is nearing completion. See reports 5 and 42. 

11. Distribution of elements, Colorado Plateau, A. T. Mies ch in charge. 
Field work has been completed and reports are in preparation. A paper on 
chetnical cOlnposition as a guide to the size of sandstone-type uranium deposits 
in the Morrison formation of the Colorado Plateau, was presented at the Novem
ber 1958 GSA meetings in St. Louis. See reports 19, 33, and 34. 

12. Triassic stratigraphic studies, Colorado Plateau, J. H. Stewart in 
charge. A report on the Triassic stratigraphy of the Colorado Plateau region 
is nearing completion. Three weeks were spent in Aug ust field checking the 
Triassic in the Arizona and New Mexico portions of the region. Papers on 
stratigraphy and origin of major lithologic units of the Upper Triassic series 
of the Colorado Plateau, and sedimentary facies of the Moenkopi formation of 
Triassic age on the Colorado Plateau, were presented at the Nov ember 1958 
meetings of GSA in St. Louis. See reports 4, 24, 25, and 28. 

14. Entrada stratigraphic studies, Colorado Plateau, J. C. Wright in charge. 
Most of this year will be spent in the preparation of reports, two of which are 
"Stratigraphy of the San Rafael Group in Northern Arizona and New Mexico, " and 
"Regional Synthesis and Interpretation of the San Rafael Group." A paper on 
Upper Jurassic strata of the Colorado Plateau as a record of tectonic history in 
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the eastern Great Basin was presented at the November 1958 meetings of GSA in 
St. Louis. See report 29. 

15. Twin Buttes l5-minute quadrangle, Pima County, J. R. Cooper in charge. 
Geologic mapping is being continued. The scope of the project has been increased 
b y integration with new geophysical and geochemical work. See report 31. 

16. Klondyke l5-minute uadran Ie, Pinal Count, F. S. Simons in charge. 
Geologic mapp1ng as een comp ete except or a one-month field check planned 
for the spring of 1960. Preparation of reports will continue past the end of the 
fiscal year, but probably will be completed in draft form by September 1960. 

17. Holy Joe Peak l5-minute quadran~le, Pinal County, Medora H. Krieger 
in charge. Field work will be .continueduring four months of this fiscal year. 
Map compilation and some petrographic work will be done in time available from 
other commitments. A paper on the Cambrian age of some of the basal Paleozoic 
sandstone in central Arizona was presented at the Cordilleran Section meeting of 
GSA at Tucson. See report 41. 

18. Geolofic map, Colorado Plateau, D. G. Wyant in charge. Compilation 
of the Shiproc , Arizona-New Mexico, 2-degree sheet is being revised after 
editing and will be submitted for approval and publication later this year. Com
pilation is in progress in the Gallup, Arizona-New Mexico, sheet and in three 
sheets in surrounding states. 

19. Bradshaw Mountains area, Ma er and Mt. Union l5-minute 
Yavapai County, C. A. Anderson in charge. Mapping has been done in bot 
quadrangles during the current fiscal year, but completion of the mapping and 
resultant reports will be delayed because of an administrative assignment of 
the project chief. See report 1. 

20. Porphyry copper studies, S. C. Creasey in charge. This project has 
been revised to include detailed studies in the San Manuel area. About three 
months will be spent on geologic mapping in the Mammoth l5-minute quadrangle. 
Six months or longer will be spent in a general review of the geology of porphyry 
copper deposits and in selecting the most promising techniques or types of in
vestigations necessary to understand them. A report on the geology of the San 
Manuel area, Pinal County, is nearing completion. See report 16. 

21. Christmas l5-minute uadran Ie, Gila and Pinal Counties, C. R. Willden 
in charge. eologic mapping 1S emg contlnued in the part 0 the quadrangle 
lying south of Mescal Mountains and east of Gila River, and the unmapped area 
northwest of the Gila River. 

24. Strati ra hy of the Redwall linestone, Grand Can on area, E. D. McKee 
in charge. Field work is essentially comp ete although some details are still to 
be checked. It is anticipated that this can be done in connection with field work 
on the H e rmit-Supai problem. Study of thin sections will be continued as time 
permits throughout the year. 
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25. Stratigraphy and paleoecology of Devonian of Central Arizona, C. Teichert 

in charg e. Reports are in preparation on description of a new type of " Calcis
pheres" and on the stratigraphy and paleoecology of Devonian rocks of central 
Arizona. These reports are nearing completion and may be transmitted for 
technical re view in early 1960. 

26. Eastern Mogollon Rim area, Navajo and Apache Counties, E . J. McKay 
and T. L . Finnell in charge. Geologic mapping is being continued in the Shumway 
No. 3 and No. 4 15-minute quadrangles. Study is being made of fault zones and 
lithologic .properties and distribution of sedimentary rocks and surficial materials 
in the area with special reference to their water-bearing properties, potential 
engineering use, and resource value. Mapping has been completed in the Elli
son No.1 quadrangle. 

27. Upper Gila Riv er basins (Safford-Duncan areas), Arizona-New Mexico, 
R. B. Morrison in charge. Geologic mapping will be completed in the Arizona 
part of the Duncan SE 15-minute quadrangle (and in the Steeple Rock SW quad
rangle in New Mexico) and a report will be prepared before field work is com
pleted in the rest of the project area. 

28. Great Basin geophysical studies. G. V. Keller is in charge of the work 
in Arizona and New Mexico. An investlgation is now in progress, using appli
cable geophysical methods, to study the geologi c structure of pediments and 
other alluvium-covered areas in the Great Basin region. Included in this gen
eral project is a gravity survey of the Twin Buttes quadrangle which will be 
extended to cover adjacent quadrangles (San Xavier, Mission, Tucson, Helvetia, 
Tubac, and Agua Caliente) . Interpretation of the data should help in deciphering 
the structural relationship between the Sierrita Mountains and the other mountain 
ranges in the area. Geophysical logs have been run in drill holes and laboratory 
measurements of the physical properties of core samples are being made. Sur
face resistivity studies are in progress to assist in mapping shear zones in the 
Sierrita Mountains and to measure the thickness of alluvial fill around the moun
tains. An aeromagnetic survey was made in the Twin Buttes area during the 
Summer of 1959 and the data are now beinc ompiled. 

29. Geophysical studies in uranium geology, R. M. Hazlewood in charge. 
A report, "Geophysical Methods of Exploring for Buried Channels in the Monu
ment Valley area, Arizona and New Mexico, " by R. A. Black, F. C. Frischknecht, 
R. M. Hazlewood, and W. H. Jackson, has been prepared and submitted for tech
nical review. A manuscript by the same authors on geophysical investigations in 
the El Capitan Flat area is in preparation. This report is expected to be complet 
ed in 1960. 

30. Fossil wood and general paleobotany studies, R. A. Scott in charge. A 
study is in progress of the Mesozoic pollen and spores from the Colorado Plateau 
area. Reports are in preparation on pollen and spores from the Chinle formation 
(Triassic) and on fossil woods associated with uranium on the Colorado Plateau. 

31. American Tritylodontoidea, G. E. Lewis in charge. A report on these 
fossils is being prepared for presentation at the 1960 International Geological 
C ong res s. 

32. Cr stallo ra hy of uranium and associated minerals, H. T. Evans, Jr., 
in charge. tudies relate to the 0 orado P ateau uramum investigations in 
1960 will include: 1) continuation of crystal structure studies of the autunite group 
of minerals, now well advanced; 2) conclusion of crystal chemical studies of other 
uranyl complexes with hydroxyl, carbonate, vanadate, sulfate, etc.; and 3)con
clusion of se veral studies involving vanadium compounds and minerals. See 
reports 17 and 22. 

" 
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REPORTS PUBLISHED AND WORK IN PROGRESS 

U. S. GEOLOGICAL SURVEY. GROUND WATER BRANCH 

* * * * * * * 
REPORTS PUBLISHED 

Moenkopi and Chinle formations of Black Mesa and adjacent areas, in Guide
book of the Black Mesa basin, northeastern Arizona, by J. P. Akers, M-:-E. 
Cooley, and C. A. Repenning . New Mexico Geol. Soc. Field Conf., 9th, 1958. 
p. 88-94, 4 figs . 

The stratig raphi c relationships and lithology of the Moenkopi formati on of 
l..cM!er and Middle ( ? ) Triassi c age .and of the Chinle formation of Upper Triassic 
age in the Nav ajo I ndian Reser vation of nor thern Arizona are discussed. One 
new unit, the Sonsela sandstone bed, is introdu c ed. The Sonsela sandstone bed 
di vides the P etrified F o rest member of the Chinle formation into an upper and 
lower part. A fence diagram of both formations and an isopach map of the Chinle 
formation are presented. 

Ground water in Black Mesa basin and a djacent areas, in Guidebook of the 
Black Mesa basin, northeastern Arizona, by J . P. Akers andJ. W. Harshbarger . 
New Mexico Geol. Soc. Field Conf., 9th, 1958 . p. 17 3-183, 8 figs. 

Des cribes briefly the ground-water conditions of the eight phy siographic 
subdivisions of the Black Mesa area of northern Arizona. Also describes the 
indi vidual aquifers with a brief statement on quality of water. Four small- scale 
maps show the areal distribution, the direction of g round-water mo vement, and 
the depth to water in 4 principle aquifers. 

The occurrence of g round water in diatremes of the Hopi Buttes area, Ariz
ona, b y J. T. Callahan. William Kam, and J. P. Ak ers. Plateau, v . 32, no. 1, 
195 9 . p. 1-12, 2 figs., 2 tables. 

Ground wate r occurs in diatremes i n H opi Buttes area whe r e p otable water 
is s carce. The diat r emes are of volcanic origin. appa r ently caused by explosions 
and collapse and contain i nward-dipping beds of tuff . a gglomerate , and fragments 
of sedimentary rocks . They are potential reservoirs for small ground -water 
supplies because of their inward-dipping strata . the porosity and permeability 
of the fractured rocks . and the relati v e impermeability of the surrounding rocks. 

Annual report on grrund water in Ari7ona--spring 195 7 to spring 1958. by W . 
F. Hardt , J . M . Cahill, and M. B. Booher . Ari zona State Land Department 
Water Resources Report No . 5. Pho enix . Arizona .. 1958 . 60 p . . 19 figs . . 1 table . 

This a nnual r epo rt is a summary of the basi c hydrologic data collected during 
the sp r ing of 195 7 to sp r ing 1958. It broadly des crib es the ground -water p umpag e 
in the State a nd water-level fluctuations in the counties . and p rinci pal basins. 
Approximately 4 . 5 million a cr e-feet of ground water was pumped in 1957 and the 
trend of water levels in the hea vily p u mped areas continued downward. The qual
ity of water is g ene r ally satisfactory for irrig ation and public supplies. H0wever, 
in a few a reas the dissol v ed solids conc e ntration . particularly the salt content, is 
increasing or is too high for most uses . Illustrations include 10- year h ydrographs 
showing water-le v el fluctuations in selected wells , maps showing change in water 
le vels fo r the 5 - y ear pe r iod 1953 -58 fo r the Salt River Va ll e y. lower Santa Cru7 
Will cox. and Douglas areas . selected well log s . and a map showing locati on of the 
annu a l wate r sampli ng p rogram. 

Use of ground - water in Arizona, in Climate and man in the Southwest, b y 
J. W. Harshba r ge r. Uni versity of Arizona Bull., v . 28 , no. 4 , 1958. p. 51-68, 
5 figs., 1 t able . 

This paper presents a resume of the g round-water conditions in the State of 
Arizona and includes discussion of the major geol ogic features that control the 
occurrence of g round water. the effect of geologic conditions on the recharge, 
movement, storage, and discharge of ground-water from the va rious reservoirs. 
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The various uses of g round-water in the State are discussed and the effe c t that 
this use has on the g r ound-water reser voirs is described b y means of a com
parison of the early status of the water table with c urrent conditions. 

Geology of the San Xavier Indian Reser v ation, Arizona, in Southern Ari zom. 
Guidebook, b y L. A. Heindl. Ariz. Geol. Soc., 1959. p. 152-159, 1 fig. 

Te st holes in southern Arizona valleys, in Southern Arizona Guidebook II, 
by P. W. Johnson. Ariz. Geol. Soc., 1959. P. 62-65, 1 table. 

Precambrian and Paleozoic sedimentary rocks on the Papago Indian Reser
vation, Arizona, in Southern Arizona Guidebook, by N . E. McClymods. Ariz. 
Geol. Soc., 1959 .p . 77-84, 1 fig. 

Paleozoic stratigraphy of the Waterman Mountains, Pima County, Arizona, 
in Southern Arizona Guidebook II, by N. E. McCly monds. Ariz. Geol. Soc., 
1959. p. 66-76, 2 figs. 

REPORTS RELEASED TO THE OPEN FILE 

(AVAILABLE FOR PUBLIC INSPECTION) 

Preliminary report on the availability of water in the Red Lake area, Navajo 
Indian R e ser vation, Arizona and New Mexi c o, b y J. P. Akers, N. E. M c Clymonds, 
and J. W. Harshbarger. 1959. 22p., 2 maps, 4 tables. 

The stratigraphy, structure, and ground - water conditions of the Red Lake 
area are discussed . Test wells drilled in alluvium, bedrock, and lapilli tuff 
in a diatreme indicate that more than 1 million gallons per day of good water is 
availab le from the area. 

A vailability of water along the south rim, Grand C anyon National Park, 
Arizona, b y D. G. Metzg er . 1959. 81 p., 6 figs., 2 tables. (Released to the 
open file and approv ed for pUblication as a water-supply paper .) 

The g eology and hydrolog y of spring s along the south rim, Grand Canyon 
National Park, Ariz., are discussed. Most of the spring s issue from rocks of 
the Tonto g roup of Cambrian age, principally the low er part of the Muav lime
stone. Ground water occurs in the Paleozoic rocks as a series of perched 
water bodies, which are upheld b y relati vely impermeable rocks and are g o v ern
ed b y the g eologic structure. The report describes briefly the statigraphy and 
geologi c structure of the south- rim area as the y are related to the occurr ence, 
movement, quantity , and quality of g round water. 

Geolog y and promising areas for g round-water de velopment in the Hualapai 
Indian Reser vation, Arizo na, b y F. R. Twenter. 1959. 94 p., 10 figs ., 1 table. 
(Released to the open file and approv ed for publication as a water - supply paper. ) 

The report contains brief descriptions of the Pre-cambrian, Paleozoic, 
Mesozoic, and Cenozoic stratigraphy , and major geologic structure. A brief 
discus sion of the occurrence, movement, recharge, discharge, and quality of 
the g round water is also giv en. Included in the report is a geologic map and 
cross sections of the area. Geolog ic and h ydrologic data indicate that the Muav 
lime s t one of Cambrian a g e offers the best possibilities for the development of 
g r ound - water supplies in the Hualapai Indian Reser vation because of the large 
spring s that issue from the Muav . The tertiary and Quaternary deposits offer 
additional possibilities for g round- water development. 

Physical phenomena in arid-zone hydrolog y , by H. E. Skibitzke and N . D. 
White. 1959 . 19 p., 5 figs. 

A study in arid-zone h ydrology must entail an analy sis of the processes of 
water mo vement in all its forms : liquid, vapor, and solid . Arid reg i on s are 
characterized by low precipitation rates and high e vaporation potential. The 



167 

development of water by man in arid regions is largely one of converting liquid 
water to water vapor--mostly by the cultivation of crops --or in capturing, for 
other economic uses, some of the water that is converted to vapor by relatively 
nonbeneficial natural processes. In most arid regions man soon finds that his 
water demands, present and potential, far exceed the water that is available 
perennially. This additional water must come from water reserves that have 
been stored in the basin prior ,to development. Such wate r is found in the pore 
spaces of the rocks of the earth's mantle. The hydrologist must eventually be
come interested in and concerned about the storage characteristics of this man
tle. A study in arid-zone hydrology will then be primarily concerned with a geo
log ic analysis of the ground - water reservoir and a study of water utilization in 
the region. 

REPORTS IN PRESS 

Geohydrology of arid lands (Arizona--a case study), by J. W. Harshbarger. 

The report presents a discussion on the relationships of the basic problem 
in arid lands--the scarcity of surface water to meet the demands and how ground
water development has depleted storage reserves. The problem also includes 
the determination of ' the ultimate amount of water that can be withdrawn and still 
maintain a sound and healthy economy in the arid zone environment. The occur
rence and the amount of water yield are discussed for the major aquifers in the , 
State . The State has been subdivided into three major water provinces--Plateau 
Uplands, Central Highlands, and Basin and Range Lowlands. A block diagram 
for each of these pro vinces shows the geologic framework and the controls of 
ground -water yield and production. A discussion is g i ven on how Arizona uses 
its water resources; the current trend indicates that the amount of water being 
consumed by industry and municipalities is increasing very rapidly, owing to 
the population increase. The paper states that one of the most practical ways 
of intercepting additional water supplies is by storing flood water underground 
via recharge wells. If additional water is not captured from perennial supplies, 
it may be necessary to transport water into Arizona at some time in the future 
to sustain the established economy. 

REPORTS IN REVIEW 

Geology of the Cameron quadrang l e, by J. P. Akers. 

The geology, geomorphology, and geologic history, ground water, uranium 
deposits, and construction materials in the Cameron quadrangle in northern 
Arizona are discussed. The report and accompanying geologic map is to be 
published by the U. S. Geological Survey as part of the new geologic quadrangle 
series. 

Geology of the Leupp quadrangle, by J. P. Akers. 

This report and accompanying geologic map is to be published as part of 
the geologic quadrangle series by the U. S . Geological Survey . , The text des
cribes the geology, physiography, and ground water of the Leupp quadrangle. 

Geology and ground-water resources of McMullen Valley, Maricopa, Yava
pai, and Yuma Counties, Arizona by William Kam. 

Describes briefly the bedrock geology and dis c usses in g reater detail the 
thick deposits of valley-fill sediments. These sediments constitute a large 
ground -water reservoir and have been divided into 4 units as follows: (1) con
glomerate; (2) alluvial fan deposits; (3) lakebed deposits; and (4) alluvium. A 
fence diagram shows the distribution of these units and their relationships. 
Water-table contour maps show the effect of a subsurface dam on the movement 
of ground water at the lower end of the valley and also the general effect of pump
ing in local areas. 

Water regimen of the San Pedro River near Mammoth, Pinal County, Arizona 
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(preliminary report on a pilot study), by H . G. Page . 

A small area along the San Pedro River near Mammoth, Pinal County, Ariz., 
is the site of a preliminary investigation of the water regimen of an inner valley 
of an intermittent stream in a semiarid basin. Three principal alluvial units are 
exposed and the study e valuates the feasibility of determining quantitatively their 
relationships to ground - water recharg e and discharg e and streamflow. Qualitat
ively, the regimen in the reach studied involves loss in streamflow, fluctuatio n 
in ground-water storage, discharge b y pumping and evapotranspiration, and 
movement of ground water between two of the alluvial units. The general annual 
cycle of e vents can be described by water-table flu ctuations and is largely con
trolled by the seasonal streamflow, irrigation, and evapotraspiration. Long
term water-table fluctuations show essentially no decline in the area. Quanta
tive e valuation of the regimen will involv e measurement of the hydrologic fac
tors to an accuracy within the magnitude of the amount of annual r echarge . The 
hydrologic factors to be measured include those listed above and, in addition, 
recharge from irrigation and precipitation. 

REPORTS IN PROGRESS 

Investigation of the ground-water resources of Apache County , Arizona, b y 
J. P. Akers. 

This report will describe the geology and ground-water resources of the cen
tral part of Apache County, Ariz. The report will include a geologic map, fence 
diagram of geologic sections, well records, tables showing chemical analyses, 
and selected drillers' logs. 

Water supply for Luke Air Force Base, Arizona, b y J. M. Cahill. 

The report describes the g round-water conditions in the valley-fill deposits 
in the vicinity of Luke Air Force Base. Much emphasis is placed on the quality 
of water as this is the major problem, and on the decline of the water table. Two 
well sites, based on the study, are recommended for drilling . 

Woody Mountain Well Field--city of Flag staff, by J. W. Harshbarger. 

Owing to the municipal and industrial expansion in the Flag staff area, it be
came necessary for the city to de velop g round-water supplies to augment their 
8urfacewater supplies, collected in nearby lakes. With the aid of a geologic 
study and the application of theoretical hydrologic principles a site was selected 
for drilling an exploration well near Woody Mountain. A yield of 200 gpm (gallons 
per minute) from this well indicated that it was possible to develop an adequate 
well field to supply the city with ample water. Three additional wells were drilled 
and they yield 400, SOD, and 700 gpm, respectively. The wells penetrate throug h 
several hundred feet of basaltic volcanic rocks, and the Moenkopi formation, Kai
bab limestone, Coconino sandstone, and uppermost part of the Supai formation. 
Most of the water is from the lower part of the Coconino sandstone which has 
been faulted and fractured. The Coconino sandstone has a much higher permea
bility and allows the water to move along the fault zone readily. The occurrence 
of natural recharge into the field has been established; thus the present field is 
capable of producing 3 mgd (million g allons per day) on a sustained basis with-
out excessive drawdown. 

Availability of ground water on the Papag o Indian Reservation, by L . A. 
Heindl. 

The geology and ground-water resources of the Papago Indian Reser vation 
have been investigated during the past few years by the Geological Survey in co
operation with the Bureau of Indian Affairs. Fieldwork is now completed. The 
final report will include a geologic map of the reservation on a scale of 1:125, 000 
and maps swnmarizing the hydrologic information on scales from 1:62, 500 to 
1:250,000. The report will include discussions of igneous, sedimentary, and 
metamorphic rocks, structure, physiography, hydrology, occurrence and quality 
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of ground water. and pertinent corollary material including charts and tables. 

Ground-water resources and geology of the Verde Valley area. by D. G. 
Metzger and F. R. Twenter. 

This report describes a reconnais sance investigation of the geology and 
ground water of the Verde Valley--the area is the drainage of the Verde River 
from the junction with Fossil Creek upstream to Perkinsville. Particular em
phasis is to be placed on the water-bearing characteristics of the Verde forma
tion and the Paleozoic formations. Also. the importance of the post-Paleozoic 
structure to the occurrence of g round water will be discussed. 

Sedimentation. stratigraphy. and post-depositional history of the Verde for
mation. Verde Valley. Arizona. by F. R. Twenter. 

Features of the Verde formation that are described in this report are: the 
type of deposits. the depositional environments. post-depositional changes. and 
a general summary of the fossils and fossil localities. Also discussed are the 
Verde basin prior to deposition of the Verde formation. the e vents relating to 
the blocking of the pre- Verde formation drainage. and volcanic activity. Stra
tigraphic sections and a fence diagram of the Verde formation are included in the 
report. 

Special report. Analysis and e valuation of a vailable hydrologic data for 
San Simon basin. by N. D. White. 

The purpose of this study is to e valuate the data available on the San Simon 
basin to determine what additional data would be necessary to produce quanti
tativ e values for the hydrologic characteristics. Several methods will be used 
to analyze and interpret the existing data in an effort to determine these hydro
logi c characteristics . The study is scheduled to be completed in June 1960. 




