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N1l!.L PLACER. 

Notes by G. ,t.:olvoooresses, 
", 

Ootober, 1937. 

This property is quite worthless. ·.l'he reports by 

Slak und Morgan are rubh1 sh and vahrenkamps results proved to be 

entirely untrustworthy. 

The samples t oken after my r eport was made wer~ 

looated a t pO i nts wherG 1 twas olaimed that the gravel would run 

1.00 per yard or better . ~he r esults varied from l8¢ near bedrock 

to a trace , a nd 1 was informed that the averbg~ of the area sampled 

was less than 10¢ per yard, on d th1s should ha ve been at least 

four time ~ a e rich as th avera ge 01' the entire de posi t. 
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Xml!.L PL ACE 

Letter dated June 17th, 1935, from U. M. tiolvoooresses. 

Vear Sir: 

As per t elegraphic arrangement I aooompanied Messrs. 

Berohert and Niles to the .Neel .Placers in l7rabam County, Arizona, 

and herewith submit a brief summary report which will later be 

foll owed by more details. 

Tbe Reel ~laoer holdings are located on the East bank 

of the ul1u niver Bnd are said to oompr1se 2160 Hores of unpatented 

placer m.ining 018i1.1S. a ll 1n good standing. 

These olaims 11e in a lorge araB of alluv1 !:11 plu1n 

formed by the Gila ~lver und its tributaries at a time ~hen these 

streams we re overloaded and built up banks und benches ot boulders, 

peb oles, und sand now largely cemented with lime and forting t he 

G11a conglomerate, caliche, and gravel und sand banks. 'l'he bed­

rook under the placer gravel is pr obably largely Gila oonglol'lerate, 

lnto whioh it shades gradUa lly, bl,lt sOllle of the gravel may 11e 

directly on the older volcanic rocks and more recen tly flows of 

basalt have out through t he gravel in plaoes and elsewhere have 

flowed over t hem forming a capping. 

The al,luvial area surrounding the Gila .Hiver and in­

oluding the conglomerate probably con ta1us minute traces of gold 

thl'ougc.l out, but Lh o oountry dra ined by the river and its tributar1es 

has never been a golo. producer 0 1' bny inlport~noe an d placer mine a 

or depos1ta 1n this seotion are n ot mentioned either by the united 

states Geolog1c 01 tsurvey or the 1'1 zona l:Iureau of ~.11nes. 

I oould find no evidenoe on these cla iras of any old 

oh anne 1 of the G11a .Hi Vel' or lion 1 ta Cl nd f?pr1ng lireeks J whi ob might 

have permitted a conoentration of values, but 1 did find certain 

l ave f lows in the vioinity of ~onita ureok end at some dista 06 

further to the South and .J!:a.st and these flows may have aoted as 

rif1'les 1'11.ile the r1ver was building up 1ts banks and permitted 

the fOlUllatlon of bars in which some conoentrat1on of values may huve 
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t~ken place and this in my judgment is the only possible reason 

which lilight aooount for oommercia,ll valuable plaoer ground in 

this seotion. 

I oould find tew pebbles of quartz or other normally 

gold bearing rocks and no traces ot iron sulphide, although iron 

oxide and Jasper were noted. A few pans whioh lere wHshed while 

we were on the property showed small colors of gold representing 

at most only a fow oents per cubio yard , and on the face of my in­

vestige tion I should be inclined to state that ihe property has no 

commerioe l val ue whatever , 

However , I was furnished with a feport by ..li', II . Vahren­

kemp , who is an engineer of long experienoe and who spent over three 

months on th e property assisted by a doze n or more men and sinking 

a number of test pits whioh were visited. Vahronkamp s taten very 

positively that the averbge value of ~ he gravel sampled by him was 

in exoess of '1.00 per yard at present prices of gold and a similar 

report Oeme into my possession some 'time ago made by a man named 

John Slak, buJs tor good rebsons I have neVer attaohed any import­

anoe to Slak's sta tements. 

Hear the oamp and river some mining operations have 

pr", viously bee n oonduoted on a very small soale and partioularly 

at two pOints from whioh. aooording to Seel, a total of over 600 

cubio yards of gravel aas mined and yielded an average reoovery also 

in exoess of , 1.00 per yard, 

It thereforo seems obvious that either the stateuents 

quoted above are absolutely inoor~eot or that there has actually 

been some ooncentration of values by the lava i'lows mentioned and 

that th1s JIlay have resulted in t 'ke enrichment of a substf.:n tial por­

tion or th e bank 1n this vicinity. possiblY amounting to several 

million yards. 

Under all tease o1roumstanoes it appears to me t Lat 

before any definite oonolusion 1s drawn reg~rding the Neel Placer 

and your future policy in respect to san~ 1t is ,proper and Justifi­

able to oarry out e preliminary sampling for the purposes 01' ohe oking 

the stutements of vahrenkump and Neel, end I have made this re-
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oommendat10n to Mr. Berohert, who estimates that oons1dering the 

equipment and men which you have available the total cost of this 

work w111 be approximately 1,400.00. 

In examining the pits and trenohes on the property it 

di d not appear that the bed-rock had ever been reached i n any at 

this work and since it 1 s almos t in.variably a fact that the values 

in any placer deposit ar e far larger in th e vlcinlt,y of bed~rock 

and at any point above I have also reconIDll.l nded that two or three 

of the present pits .or trenohes ahou1.d be deepened so as to reaoh 

bed-rock if t hi s is poss1ble and thus permit t he s ampling ot the 

lower gr ave l wh1~~,/~oul d certalnly be more valuable thon any mater-. 
. . ~ i 

lal that bas sO far ' been accessible~ 
I 

It the preliminary sampling as outlined above should 

give no sa t isfactory resul ts I teel that yo u could abandon the prop­

erty without danger of loss, but it any average value in excess of 

50¢ per yard should be established then I think it will be in order 

to make a further 1nvestigation and endeavor to delimit the yard­

age in which simllar values might be obtalne d~ 

'rhe generHl conditions for operating t his property 

are distinotly unfavorable. 'rhe gravel is to a large exte nt ce­

mented. and w111 have to b ~ shaken up by explosives before min1ng. 

The Neel 1)18c61' Company owns no wa te r rights and acoording to in­

formation abtained from the local water oommlssi uner it will not 

be possi ble for them to obtain suoh r i ghts in respeot to any 'iuen­

ti ty of water suffioient to permit bydraulic operations. ' ~oreover 

the grade of the riV er chan el, which 1s given as only 14 teet to 

the mile, woul ' not perm1t hydrau11cking and especially the dis· 

posal ot t l 11ings or debris vl ould be prohlbl tively expensl vee 

needglng m1ght be employed on certain portions or 

the ground if good values are found in the vioini ty of the river and 

the low bench along its right bank, but the larger portion of the 

property will'> i n my opinion, have to be wor ked by meohan1oal means 
'I 

suoh as stearn shovels or drag lines and the di r t treated i n one or 

more washing plants for the reoovery 01' the gold .. f' uffic1ent wa ter 

for such prooedure coul d probably be ob ta ined at r easonable expense 
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and satisfactory means of stao King or sto r ing tho t a i11ngs oould 

also be provided and therefore if any la r ge body (sey 20,000 ,000 

yards or oore) of gravel oarrying oO¢ or better per yard really 

exists on this property the mining of same should be a profitable 

operation in spite or the generally unfavorable cond1tions. 

The above will 1ndioate my reasons for reconmending 

the preliminary sampling and furthe r oonclusions and recom.tlcndat10ns 

should be deferred until t llis work 1s cOLlpleted. 

Your s very truly, 

(signed) G. 1. ~olvocoresse8. 
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Notes Be: Neel Placer; 

Assuming the lay of the bed rock to be as indicated fram 

the surface and the statements of Neel and Vahrenkamp the lower 

terr ce might have an average depth of about ten yards of gravel 

and contains about thirty acres which at 5,000 yards per acre to a 

depth of one yard represents a total oT 1,500,000 cubic yardsJ The 

second terrace may be figured to have an area of sixty acres and an 

average depth of about twenty yards, equal to 6,000,~00 cubic yards. 

The ' third or upper terrace comprises several hundred acres and the 

)depth of the gravel may well exeeed thirty yards so that total yardage 

may run up to several hundre d million, but the /value of this material 

is practically unkown and almost certainly not cownercial. 

The black sand concentrate. obtained from this property 

is said by Neel to amount to 2~0 pounds per cubic yard with a value of 

'12.00 per ton., at old price or better than 20.00 per ton at present 

price. This would reppesent a value of over ~2.00 per yard in addition 

to the value in , free gold figurad at over ~1.00 per yard and present 

total value of ~3,000,000 which seems ridiculous. I do not think it 

probable that the black sand concentrate would amount to more than 

tan pounds per yard or would have anything like the quoted value. 
\ 

The elevation at Safford is 3100 feet above sea level and t 
at the Neel Placer about 3400 feet. The road distance between the two 

is twenty-two miles" of which fifteen miles is on the paved highway 

going to Clifton. 

The grade o~ the river according to C. A. Firth, the 

ater Commissioner a t Safford, is 14' to the mile and therefore to gain 

a head of 200' (allowing for the slop~ of the flume) water for 
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hydraulicking on the Neel Placer would have to be taken out of the 

stream some twenty miles further up, which would be entirely out of 

the question. The fall of ~mnita Creek is much more rapid, but there 

is only a little water to be obtained from this source so that the 

requirements for a washing plant could probably be best pumped ,from 

wells located en the property and near to the 1 vel. 

In the Neel gravel there are few large boulders, but the 

bou1ders have a diameter of more than one foot, probably representing 

10% of the total dirt and the cobbles, and pebbles with a diameter 

exceeding one inch, about 70% of . the dirt, leaving 20% of the excavated 

material to be washed after passing through one inch screens. The 

great bulk of the gravel is c'emented butthere is practically no clay. ' 

The cost of Vahrenkampts examination is said by Neel to 

have been about i7,500 (paid f9r~by Judge Ainsworth) excluding ~ny 

fee to Vahrerikamp who was working for a stock interest in the ~roperty. 

At that time (1930) Ainsworth applied for two wat er rights, one on the 

Gila River and one on Bonita, but these applications have since 

lapsed. 

Keel says that the assessment work on these claims is 

all done and recorded for the current year. 

1-

The old lava (andes1te?) bed rock noted along the river V 

a short distance above the camp dips about 30 degrees to the west or 

northwest. 

The present flow of the Gila River according to Firth 

is about 75 second feet, i. e. 3000 miners inehes, which is a little 

more than normal for this time of year. (June) 

The minimum flow is onj.ry 1000 inches, but these figur~s 1/ 

do not include the underflow which may be considerable. 



:3 

The flow of Bonita is normally about l60~ of which 80~ 

have been filed on by the City of Safford . All surplus water in the ~ 

Gila system has been appropriated by the Indian Service and a suit is 

now in court to determine the respective amoun~s of water wh1chsbould 

be allotted to Safford and the Duncan Va11.ey ... . 

The United States Government plans to erect three 

more dams on the Gila River above Coolidge Dam , one of these will 

be located about four or five miles above Bonita and will be 225~ 

high. 

Any application for new water rights should be made to 

the State Wat~rI' Commission in Phoenix, which would take the matter up 

with the Federal Authorities. ~here are some ranges above the Nee l 

Placer , which have established water rights that could probably be 

purchased : or water for a washing plant might perhaps be taken out of 

wells without any special application or one of the placer claimp 

might be converted into a millsite and limited rights acquired in this 

manner. 

If good values are found in the lower bench a furth"r 
~( 

sampling of the property .wi.ght be accompanied by a gepphysical 

survey to determine the contour of the bed rock.q ~ ~I~ 
. ,~ 

The area between the lava flows near the camp w ich may 

reasonably have been enriched is approximately 20 acrea and if the 

d~pth of th~s gravel should prove to average ten yards it is possible 

that about 100,000,000 cubic yards might have such values as would be 

repr sented by the preliminary sampling new in progress. 

Smith (i)orp. 

Addresses in connection with this property are: 

A. ~. Smith Corporation, Milwaukee, Wi~ . 

L. R. Smith , South Pasadena (present head of A.O. ( 
Out West for health) , 

w. J. Zimmers, Attorney , Hote l Green, Fasadena . 

/ 
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, 
Raymond Borohert and Harold Niles. In charge of field work 

H. S. Neel, 117' South Ninth street, }hoenix, (also 

opera ting a small mine or prospect in ·the Whi teo Tank vlountains.) 

/ 

• 
• 
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Supplementary to my report of June 17th on the Neal 
! 

Placer I wish to submit the following d ta and opinion. This 

property appears to have been investigated principally by the 

late Judge Ainsworth and his Engineer, Mr. Vahrenkamp 

whose report is in your possession. ~ I cannot agree with the 

findings or conclusions .of l~. yahrenkamp's report nor with 

those contain'ed in the repor·t by Slak, of which I sent you copy. 

GEOLOGY: 

ithout attempting to give details which could only 

be based upon a careful study I may say that altof the gravel 

of the Neel Placer appears to have been . formed during the 

uaternary eriod., i. e. during the last one million years, and 

it results from the building up of benches of the Gila River and 

its tributary creeks and from the changing cours~of these 

streams during intervals when their flow was temporarily dammed 

or alterSd by lava flows. The gravel appears to rest in part on 

a bed of Gila conglomerate formed during the ' late Tertiary or 

early uaternary, and it may also rest in part upon the eruptive 

rocks of the Tertiary period, principally diorite, andesite, 

rhyolite, and basalt, some of which is to be noted near the ~amp 

and upon which the Gila conglomerate also was laid down prior to t 

the gravel. 

From a practical standpoint it would appear to me' most 

important to explore these gravel benches down to the bed rock 

where there would naturally be a concentration of gold values, but 

this procedure may only be justified in case there is a substan-

tial value in gold found in the upper portions of the gravel 

pi ts. 

During the up-building of the stream banks and benches _ 
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flows of lava continued from the then active volcanoes lying 

to the nor th and west of the property and these flows probably 

followed . the courses of the gulches and streams , filling them 

with flows of lava, one of which is noted near Bonita Creek and 
~. 

another appearsa mile away, i. e. about one-fourth of a mile n , 
southwest of the camp. It seems to me quite possible that these 

h ve 
flows of lava acted as riffles and maY/ v3' caused , ~ local con-

centration of gold values responsible for the richer samples 

wt ich are said to have been taken on the property. In places 

I some of these laval flows have capped the gravel and protected it 

from erosion. 

The gravel itself is mainly oomposed of boulders of all 

sizes representative of the older rocks which were eroded in this 

district. The boulders, cobble, pe~bles and sand have been to a 

large extent cemented with lime precipitated from the elver waters 

and now form a cemented gravel which would have to be broken up with 

explosives before it dould be mined by either hydra~lic or mechanical 

methods. 

Un,uestlonably there is some gold present in all of this 

gravel and in the Gila ~ onglomerate,this metal having been derived from 

~" th8 many small gold bearlng quartz veins which have 'been noted in the 

Gila mountains. On the present surface of the placer areas there is 

a small concentrationrf values formed by wind action, as is susual 

in nearly all of these .desert placers, and below this I believe that 

the values afe extremely light until bed rock is approached at which 

point there naturally would be a concentration of free gold and also 

of black sand ~rom which good gold values have be en reported. 

If we are to accept the general results of Vahrenka.mJl's 

sampling (he gives no details of the vari ous pits) and the record 
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of the small mining operations which have been previously con­

ducted according to eel, i~ would seem that on the lower bench the 

values from the surface to a de pth of about 20 feet will average 

close to <!j)1.00 per yard through an area near the camp, ~n Wilich a 

total yardage of pe rhaps 3,000,000 may be conta~ned. The principal ~ 

openings referred to above are a small pit to the north of the 
r 

camp from which perhaps 500 or 600 yards of gravel was mined with a 

steam shovel and 140 yards by hand. Values in both cases are 

reported to have been over ?O¢ a cubic yard at old price of gold. 

A shDrt distance to the south of the camp a dr~g line 

cut was made to a maximum depth of some 15 feet and approximately 

215 cubic yards was mined from which Neel told us that upwards of 

300 gold were reoovered at the present price and two test pits 

were sunk in the vicinity of this cut wilich,according to Neel, 

sampled better than 12.00 per tubic yard. Th various pits sunk by 

vahrenkamp were noted at intervals throughout this entire' area and 

also occasional pits were fOllild on the second bench and one or two 

on the upper bench from which Vahrenkamp evidently inferred that tre 

entire area of the pl cer was 'uhif~rmly mine~alized, but it is my 

firm opinion that even if good values do exist in the Vicinity 

of the camp these must be attributed to the flows of basalt and 

cannot be considered as indicative of the value , of any other portions 

of the property includi ng the second ahd thir~ benches. 

As to the methods of operating I find that hydraulic work 

is entirely out of the ~ue s tion. All of the water rights on the Gila 

River have already been ap~ropriated and all surplus water is called ~ 
for by the United States Government for the Indian l\eserv ... :t~Dn 

served by the Coolidge am and even though a large percentage of the 

water used for hydraulic mining would be returned to the stream yet 

there is a substantial loss by evaporation which in the case of any 
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large scale operations might amount ~o over 1000 miners inches per day 

and it would be entirely impossible to secure the right to use this 

'emoun t of water. 

An even more serious objection would be found in th. dis-

posal of the debris or tailings which if turned loose into.the Gila 

iver would silt up the canals serving the irrigation district a 

short distance beldlw the Neel property and further down would tend to 

fill up theCoolidge Dam and it is very certain that neither of these 

situations would be permitted by either the Federal or State 

authorities. 

There remain two other possible mQthods of operation, 

namely t~ dredging and mechanical mining, Neither one of which would 

require the use of any large amount of water beyond the quantity 

which would be returned to the river and which would be comparatively 

f-ree of silt. The first me thod could only be adopted in respect to 

the lower gra \: el along the bank of -t he river and assuming tha t the Y 

bed rock remains below water level for some distance away from the 

ri ver bank~ and that the values hold good as far down as the bed rock 

which would naturally be the case if there are any values at all. 

I believe that the possibility of using a dredge is worth considering 

providing good gold values are found in the l~wer bench, but at best 

it would probably only be possible to mine one or two million 

yards by this method. 

echanical mining ,would doubtless have to be depended on 

for the treatment of the grea& bulk of the gravel on the leel ~lacer. 

The mining should be done by steam shovels or some other form of 

• excavators and the tailings, as well as the course boulders, which 

would be rejected at or near the shovel, could all be stacked and 

kept out of the ri ver as the work procee ded. The fine graver would 

"r be treated in a washing plant equipped wi tb a tailings- stack and 
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this plan~ might either foll ow along with the excavating machinery 
• 

or be stationary and served by belt donTe1~rs from the diggings. 

The character of the gravel is such that it could 
, 

practically all be mined b y a large shovel of 2t or 3 cubic yards 

capaci ty after having been shaken up wi th, explosi ves and ~ hile some 

of it might require gringing in a ball mill or similar mac~ine I 
./ 

think that a great portion of the fine materia~could be sent to the 

washi ng, plant after having been run through a tromwel to eliminat 

everything larger than half or quart ~r inch mate~ial. eucb a 1 , type 

of mining is obviously much more expensive than hydraulic work and 

this would be generally true since water would have to be obtained 

by a two or three mile pipe line from Donita Creek or pumped from the 

Gila Ri ver and special provision made in stacking the tailings to 

~ prevent followin g the flow of the river below. It is my opinion that 

including all working costs together with a proper ' depreciation and 

interest on capi tal inve ~ ted and allowing for a royalty 01' 10,0 

of t l e value to the owners it woultl be unsafe to estimate the tatal 

cost at less than 25¢ per yard and it is very doubtful if these 

operations could be conducted at the rate of as much as 10,000 

yards per day. It is therefore, quite obvious that this deposit 

has no commercial value unless a substantial quantity of gravel 

~unning 50¢ a yard or better can be definitely determined to exist 

and this I consider bigPly improbable, but worth the cost of in-
, 

vestigation in view of the very positive s t atements of ' Vahrenkamp 
v 

.i~ which seem hardly prop'er to dismiss offhand as entirely un-

reliable. 

I have therefore recommended that a preliminary tes~gng 

should be carried on for a wekk ot ten day s consisting in taking 

samples of one cubic yard or thereabout s from the old clean sides 

of var ious ,pi ts and trenches Which have already been dug or from 
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the aroyas which cut through the gravel. 11he points at wllich I 

suggested that't llese samples be taken are all located in what 

appears to be the best mineralized area, i. e., enriched throughc -,t 

the backing up of the water by the lava flows and if twenty or more 

samples taken in t his manner should ~i give an average substantially 
/ 

below 50¢ per yard I believe that no furth8r expenditure should be 

made and t ha t the property may be llilqualifiedly condemned. 

On the ' other hand if satisfactory :values should ac t ually 

be found it will be in:r:order to continue this work and endeavor 

to delimit the area in which such high values occur and to continue 

more thorough sampling mf all which would very likely require four 

or fi ve mon ths work and involve an expense of' 'fp15,vOO to 'n 20,000 

if tt is desired to determine the value on as much as 20,00J ,000 

yards of graVel. ~ven suggestions along these lines are hardly in 

order until the results of the preliminary work are known. 

In further referen~e to the geology I wish to say that the 

conditions do not ~avor the forma vion of any valuable placer. Gnly 

a little gold has been found in the area draineq by the Tila River ~ 
and its tributary and these do not contain any large gold deposits 

nor any ~ ~f small gold bearing cl.uartz veins such as exist in the 

~ ierras lViountains and in parts of ~r i ti sh Columbia and Alaska. 

In the gravel the bsence of quartz pebb le is noticeaole 

and 1 could find no fragments Df sulphi de minerals wil i cll gener ally 

accompany all gold placers. '1'he black s ~, nd may very li kely have 

be n derived from the basic igne ous rocks and although it is stated 

that the pebbles of jasp'r and silicious hemitite have been found. 

to carry gold I am very skeptical regarding this mo st unusual state-

ment. 

l'he Gila l, iver now runs through a great valley and con-

glomerate and more or less cemen ted gravel, all )f which might 
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. ' logic a lly be qui te as rich as tlie 1 eel .t lace;r.·s except for the basalt 

riffl 'S ment ioned above, and 1 could f i nd no e~idence on this 

ground of any old channe l which mi ght have cut down from the banks 

and concentrated the go ld values in the eroded ~ineral. To the 

best of my knowledge no commerc ially valuable placer de posit has ever 

been f ound in such a formation as exi sts in the vi Ci11i ty of the placer 

wl.lere the river was building up ground ~rough being ove rloa.ded wi th 

dirt and roc ks and forming a br oad f lood plane wi.th constantly 

changing channe ls, and it is also obvious that after a channel has 

been filled to any considerable depth there is no further opportunity 

, 
for the gold to settle down or concentr te , a~ any particularl 

points. 



REPORT ON THE NEEL-GlLA RIVER PLACER PROPERTY, 
PLACER DEPOSITS. OWNED BY NEEL PLACER CO., INC. 
PHO ENIX , ARIZONA. 

LOCATION OF PROPERTIES 

The Neal-Gila Eiver Placer Deposits are located in 
Township 6, South, Range 28 ~ast, of the Gila and Salt River BaBe and 
Meridian in the County of Graham, State of Arizona. The Gila River 
flows through the eastern and southern boundary of the property; 
Bonita Creek, a tributary to the Gila River, flows through the north 
east corner of tha property; Spring Creek forms the western boundary 
of the property.(See Map No.1) 

The property is located at an elevation of 3332 feet above 
sea level. ~'ollowing are listed the various mining claims, areas, and 
status of title. 

CLAIM NAME AREA UN-PATENTED. STATUS 

Gold Spot No. 1 160 acres 160 acres 
Gold Spot ·No • • 2 160 " 160 I,. 
Gold Spot No.3 160 tt 160 ft 

Gold Spot No. 4 160 " 160 " 
Gold Spot No.5 160 tt 150 ft 

mold Spot No. 6 160 ~ 160 rr 

Gold Spot No. 7 160 rt 150 " 
Gold Spot No. 8 160 .. 160 rr 

Gold Spot No. 9 160 " 150 tt 

Gold Spot No. 10 160 " 160 " 
Gold Spot No. II 160 " l6P I't 

Gold Spot No. 12 160 rr 150 " Gold Spot No. 13 150 t, 160 " 
Banner :::' 20 " 20 " 
Bonny 20 " 20 ft 

.Had Bird 20 " 2.0 tl 

Gold Nugget 20 " 20 '" 
2160 acres 2160 acres 

~TATUS OF TITLE 

The mining claims are held under U. S. Government possessory 
title, located on unsurveyed U. S. Government lands, to legal sub­
division. The annual assessment work required under the U. S. Mining 
Laws, in order to hold title has been duly performed by the owners 
every year since the date of location, and notice of performance of 
such yearly work by the owners having been duly filed. for record, as 
required by law, in the County Hecorder's office at Safford~ the 



oounty Seat of Graham County, Arizona. 

ACCESSIBILITY 

The property is accessible by automobile over a good graveled 
road following up the Gila River Valley, distance twelve (12) miles from 
the town of Solomonville, Arizona--a railroad station on the Southern 
Pacific Railroad. 

The distance by automobile from Phoebix to Solomonville, over 
U. S. National Highways Nos. 80 and 180 is 189 miles. The Southern 
Pacific Railroad makes connection at Bowie, Arizona, with main line 
trains for Phoenix, ;Os Angeles, San Francisco and all points west and 
El Paso, New Orleans~and all points east. 

CLIMATE 

Climatic donditions are favorable for hydraulic operations 
throughout the entire year, being moderate and agreeabl.~ except in 
the months of June, July and August, when the sun becomes very warm 
during the day, although not oppresive,with pleasant, cool evenings 
Much more endurable than the heat of e~stern cities. 

GEOLOGY 

The geology of the region is fully described in Professional 
l'aper No. 43, "Morenci and Clifton Q.uadrangle" by Waldemar I.indgren. 
It being so thDrough and painstaking that it seems of little use to 
revamp any of its contents. I therefore, shall quote excerpts from his 
report. 

"GENERAL CHARACTER AND DISTRIBUTION: -"The bounders of the. c.onglomerate 
are of loca'l origin, and their derivation from particular mountain 
flanks is often indicated by the slopes of the beds. Its cement is 
calcareous. Interbedded with it are layers of lightly coherent sand 
and of trass and sheets of basalt; the latter, in some cliffS, pre­
dominating over the conglomerate. --Beginning at the mouth of Bonita 
Creek below which point their distinctive characters are lost, they 
follow the Gila River for more than one hundred miles toward its source. 
Below Bonito Creek it merges insensibly with the detritus of Pueblo 
viejo Desert. It is, indeed, one of the " Q,ua tenary, gravels" of the 
desert interior, and it is distinguished from its family only by the 
fact th at t·he water-course whi ch crosses it are sinking themselves in to 
it and destroying it instead of adding to its depth---- The material 
of the Gila River formation consists almost exclusively of coarse 
sub-angular gravels, appearing more or less distinctly stratified, by 
non-persisting streaks of lenses of sand, and containing fragments of 
all of the older rocks of the mountains. In most places basalt and 
rhyolites predominate, as is natural when we consider tbatat the time when 
these deposits were being accumulated a much larger part of the quad­
rangle was covered by volcanic flows than at present. Other rocks may, 
however, locally preponderate, thus, for instance, below the area of 
porphyry a few miles southwest of ~orenci, where the gravels consist 
almost exclusively of coarse-diorite-porphyry often indeed, difficult 



to distinguis from the deeply weathered outcrops of the same rock. Along 
the lower part of Eagle reek volcanic rocks are extremely abundant in 
the Gila conglomerate, and the dividing line between this and the under­
lying basaltic and rhyolitic tuffa in places becomes indistinct.---
Along the Gila River from the mouth of Bonita Creek to the mouth of 
Spring Creet the erosion has in many places produced steep or nearly 
perpendicular bluffs of Gila conglomerate usually pitted by reason of 
the gradual weathering out of the large pebbles. Where volcanic rocks 
predominate ~he conglomerate is often well cemented. ·The color of the 
Gila conglomerate is reddish to grayish white, especially in places 
where long-continued exposure has had opportunity to oxidize the iron. 

MODE OF EPOSITION:- The Gila conglomerate is unquestiona&~y of fluvia­
tile origin~ and was deposited during an epoch in which the lower 
reaches of the rivers gradually lost their eroding and transporting 
powers, while disintegration progressed rapidly in the mountains. 
Especially was it active among t he loose masses of lava, which then 
covered so much of the quadrangle, from which intermittently torrential 
streams brought down vast masses of the crumblin@ rocks. The climatic 
condi tions were then probably very similar to what they are a t present 
The volcanic outbursts of the Tertiary took place under conditions 
of active erosion, the different flows being often deeply dissected be­
fore the eruption of the next mass. This epoch of erosion doubtless 
continued for a short time after the close of the igneous activity, 
for we find t he Gila conglomerate deposited on an uneven, and in places, 
deeply dissected surface, As far as known, the Gila conglomerate has 
not been warped or dislocated by faulting in this area, though studies 
extended over a wider field may very possibly modify this conclusion." 

TERRACE GRAVELS. 

Between Bonita and Spring Creeks lsee photo and Map No.1) 
on the northwest side of the Gila River from 50 to 200 feet above the 
stream in its lower course , we find a large acreage of auriferous gravel 
deposited in four distinct t erraces. The deposition of the gravel 
in terraces would indicate a temporary check in the erosi~e power of 
the stream, much later than the Gila Conglomerate. 

CHARACTER AND SOURCE OF TERRACE GRAVELS. 

The terrace gravels are of auriferous origin, deposited by 
erosi~e agents, and, being a much later flow than the Gila conglomerate 
the Gila donglomerate forms the bed-rock ot stratas of gpld concentra- • 
ti on. 'l.'hese gravels no doubt are part 01' a remnant of an old ancient 
Diver channel. The channe~ may be traced by its exposed e dges and rims 
in several places. All the ooulders and stratas of gravel have a slight 
dip of 10 degress to the northwest, whereas the Gila conglomerate dips 
20 degrees southwest. These gravels indicate a temporary check in 
their erosive power, due no doubt, to the erosion gradually declining 
in intensity, thus f orming the many terraces. The gold being of ancient 
origin, being derived from disintegration of the immeasurable gold 
beari ng quartz ve ins in the igneous rocks "' of post-paleozoic age. 
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The gravel consists of average size boulders, from the size 
of a bucket to that occasionally of a large barrel, and sand of a very 
loose nature, all washed smooth and well rounded. No pipe clay or 
cemented gravel is to be found of any consequence except, ooccasionally 
now and then I observed a thin layer of about two feet in thickness of 
gravel cemented by some carbonate of lime with oxide of iron wtich, 
when coming in contact with water, disintegrates instantly. " 

The gravels, as shown deposited by an old ancient river 
channel in the form of terrac ~ s, never eroded i nto the bed of the Gila 
Hi ver. The old river channel makes a swing northwes t a 10ng2the north 
bank of Spring Creek, thence disappearing underneath a heavy wash, The 
gravels in the Gila Hiver bed are largely composed of detritus material 
and of rocks found in the Gila congomera te. 'rhe wri ter drilled three 
test holes in the bed of the ..... 1la Hi ver to determine thl s factor. 'l'he 
depth to bed-rock in each hole was twenty feet where the drill entered 
the Gila Cong~omerate, and at a depth of thirty-two feet encountered 
hot water. A few co19rs of tree gold were found in each hole throughout 
the twenty feet of gravel, this no doubt having come " out of the Gila 
conglomerate, and the Gila conglomerate .conta~ns _ a little free gold 
throughout, but not in commerci .. al quantity. 

It is not materially significant where the gold comes from 
found so abundantly in the gravel, or how it was deposi ted- but it 1"s 
important and very essential to fix the value of the gravel, the positive 
and probably yardage of the deposit, the best working methods water 
handling debris and other data pertaining to economic and successful 
operation. 

Therefore, in order to arrive at my conclusion, I will study 
separately each item, group them, and deduct my conclusion accordingly. 

GRAVEL OF POSITIVE YARDAGE. 

The first terrace 50 feet above water level Of the Gila 
River, oo~ers an acreage of approKimately 640 acres of mining ground 
out of the 2160 acres of land lownen by" that company. This ~creage 
having been determind by measurements, open cuts, and pits, to con­
tain approximately the fibllowing yardage of POSITIVE gravel: 

Approximate length between extreme points -----------11;200 ft. 
» width" " " ----------- 1,820 ft. 
» depth" " " ------------ 30 ft. 

According to these figures, the importance of the deposit 
approximates a POSITIVE average of gold bearing, auriferous gravel, 
allowing 25% for boulders and shrinkage, a total of 17,017,000 cubic 
yards. 

GRAVEL OF PARTIALLY ASSURED YARDAGE. 

The second terraca 90 feet above water level of the Gila River 
covers an acreage of approximately 480 acres of mining ground out of the 
2160 acres of land owned by that company. 



This acreage has not been fully determined by the writer as 
POSITIVE GRAVEL, however PARTIALLY assured. While .any .tests were made 
and the values appear to be the same as on the lower terraces~ several 
shafts seventy feet in depth must still be sunk to fully determine 
if the gravel extends to bed-rock, the Gila conglomerate before pro­
nouncing it definitely POSITIVE gravel. Nevertheless I a m fully 
convinced in my own mind that the entire acreage to bedrock is pay 
gravel of the same character and value as the first terrace of 640 
acres below, as along Bonita Creek and Spring Creek beginning of terrace 
the bed rock Gila conglomerate is clearly visible. This acreage 
contains the following estimated : yardage. 

Approximate length between extreme points----------ll,220 ft. 
" width! ~ 2 ~ ---------- 2,700 ft. 
" depth" " " ---------- 70 ft~ 

According to these figures the approximate yardage, allowing 
25 per cent for boulders and shrinkage, would be a total of 58,~05,000 
cubic yards. 

GRAVEL OF DOUBTFUL YARDAGE. 

The balance of ~60 acres are thus far · doubtful as nov,work 
i. e. sinking of shafts or open cut work, has veen done. In order 
to determine fully the extent of the gravel deposited upon this acreage 
several shafts should be sunk to bed-rock, to a depth of one hundred 
and twenty fe e t (120). The entire acreage is covered with gravel·of 
the same character as that of the other two terraces below and along 
Bonita and Spring Creeks the conglomerate bed-~ock is visible indicating 
that the whole acreage may contain pay gravel throughout. I made man y 
tests by pannings, which all showed gold of the same value as the 
other ground, neverthe~ess, I will have to include this acreage as 
DOUBTFUL. In the avent that we find this gDound to contain pay gravel 
in its enti r ety , it will add an additional yardage of approximately 
45,1160,000 to wha t ·we already have. The measurements of the acreage 
are as follows:-

A~proximate length between extreme points-------------5,280 ft. 
width" " "--------------2,eOOJft. 

" depth 8 » "------------- 120 ft. 

TESTING OF GRAVEL AND SAMPLING. 

Having ascertained the approximate yardage, and the character 
of the gravel, the next important phase is the ve lues in free gold per 
cubic yard. 11he only method of testing and sampling a gravel property 
is by rocker, · the pan, or slui ce. I employed all three methods in my 
sampling. The best 10 cation for my sampling was to start on the 
differen t pi ts, shafts, old .and new, open cuts, group them and fin d 
the average. 

ON PLATE NO. I will · be found the plan of shafts, pits and cut s 
showing the ensemble of sampling of First terrace. The gravel was 
taken at different heights, all along the top of the First terrace 
in open pits and shafts from 6 to 30 feet in depth, and all along the 
face of the bank in cuts from 6 feet in width to 30 feet in height, 
were cut vertically in the different strata. 
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From 3 to 12 pans were taken in each pit and shaft; and from 
one half cubic yard to as many as two cubic yards of gravel were taken 
from pits, shafts and cuts, and washed by rocker OE sluiced, exclusive 
of the bed rock. All samples were taken in a box measuring one cubic 
yard, or 3~ x 9' x If. This box was filled with gravel and boulders, 
allowance being made for the volume of the boulders; then washed either 
by rocker or through the sluice box containing riffles. The free gold 
was then separated by amalgamation from the "glack sands", weighed on 
special go1d scales, and ~alues calculated using for unit value per 
milligram the fineness af the gold as per mint receipts. The results 
thus obtained being SO¢ per cubic yard for the entire six hundred forty 
acres. This acreage has been determined by measurements, spaced by 
myself, the average of which has been found as follows: 

Approximate length 
" width 
" depth 

11,220 feet 
1,820 II 

30 feet 

According to these figures the importance of the deposit 
approximates 17,017,000 cub c yards of POSITIVE gold bearing auriferous 
gravel, or, in round figures a·t 60¢ per cubic yard a POSITIVE value 
of ~ 10,210,200.00 in dollars and cents. 

The method employed to determine the average value per yard­
age is what we call the method of compensation, whi ch means that the 
surplus average taken of cut, shaft, or pit, is applied to the deficiency 
of the other, and by proceeding in the same manner from topto bottom 
the general average can be determined with some accuracy (provided 

enough prospects are taken to cover the whole of the area) 

ON PLATE NO. 2 will be found the .ensemble of sampling ot 
Second terrace. The same method of sampling being employed as in the 
first terrace. 'he results being the same 60¢ per cu~ ic yard. None 
of the shafts locate<ion the Sscond terrace are down to bed rock; more 
work should be done. The value of the gravel appears to average tre 
same as on first terrace, and the character of the gravel is the same, 
and I am confident this acreage contains pay gravel throughout, of the 
same value as first terrace; however, I?will call it PARTIALLY 
assured gravel. The acreage determined by measurements has been found 
to be as follows: 

Approximate length 
" wi dth 
" depth 

11,220 ft. 
2,700 ft. 

40 ft. 

According to these figures we find the deposit on the second 
terrace contains appr~zimately 58,905,000 cubic yards of gold bearing 
gravel, having a PARTIALLY assured gross value of ~33,343,000. JO in 
dollars and cents. 

ON PLATE NO.3, third terrace, not enough work has been done to determine 
any POSITIVE OR PROBABLE value of the ground. The same method should 
be adopted in prospecting by shafts, pits, and cuts; my time being 
limited, it could not be done. I nevertheless "panned" and "Rocked" 
the many places, as shown marked "Pplt on the Plate. The results obtained 
were the same, as on first and second terr.aces, and in several places 

I obtained as many as 43 colors to the pan, and from the size of the 
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tests amounts to 200 pounds to a cubic yard, having an assay value 
from ~l2.00 up to as much as $48.00 per ton in gold. 

Accepting therefore, the lowest assay value per ton, 
or $12.00 it would add an additional value of $1.20 per cugic yard. 
The total yardage available in the two terraces being 75,922,000 
cubic yards. This would amount to $91,106,4.0. These figures appear 
staggering, nevertheless, they are to a certain extent true. The gold 
bearing "black sand" in this locality is extremely rare of its kind. 
I shall not include them as POSITIVE value until further tests 
on a larger scale have been concluded. I merely mention them as they 
are of great commercial importance. 

The losses in precious metala in the metallurgican end of plaBer 
mining are unknown. In many cases, the gold is so excessively fine 
that much of it i& lost, even under the most favorable conditions 
possible, under the old-gold-saving devices. 

92% of all 
of all the 
was washed 

In the State of California Gthe gold dredges are now recovering 
platinum found in the state, and California produces 82.5% 
platinum mined in the United States, Heretofore; the platinum 
away with the black sand in the tailings. 

METHOD OF OPERATION. 

HYDRAULIC MINING: The term "hydraulicking" is applied to excavation 
of gravel banks by streams of ' w~ter thrown under pressure from nozzles. 
(aconomic Paper 3, Department of Comrnerce, U. S. , page 6, 1929) 
"Hydraulic mining was sta~ted in 1852 in Nevada City, California. 
By 1865 this method of placer mining was well established and the 
years 1866 to 1876 were notable for their gold y~eld from hydraulic 
mines." "The size of the gravel is not so important in hydraulic 

-mining, large boulders can be handled, providigg there is room for 
their disposal. Gravels of 600 feet or even greater depth have bee~ 
worked--other things being equal the smaller and looser the gravel 
the higher will be the duty ' of the water." (Bulletin 92, C. S. r~,1923) 

Next to the question of gold contents, the determining factors 
in the employment of this type of mining are the presence of an abun­
dance of water that can be brought to the mine under pressure, and 
the existence of sufficient grade for the disposal of the tailings. 
Few hydraulic mines are so situated that a full head of water is 
obtainable throughout the year. 

The ~eel-Gila River" auriferous gravel deposits may be 
economically and profitably worked by hydraulic method.The climatfuc 
conditions are such as to permit continuous work througPout the year. 
An abundant water supply is available under high pressure the year round. 
The "terrace" gravels are unusually well situated as regards dump E 
room for stackings or tailings to carryon extensive hydraulic operations 
at very low cost. 

The duty of water, in cubic yards per miner's inc~ varies 
from one to ten, and depends upon the character of gravel, the facility 
for disposal of tailings, the amount and head of water available. 

After the equipment and ins t allation of a hydraulic property 
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of the colors the value of 60¢ is conservative for this acreage, although 
I cannot include it as pay gravel, therefore will place it in the 
DOUBTFUL column until such time when it has been fully prospeoted • 

. In the event it should be found that the 960 ac~es contains pay gravel 
throughout it adds an additional 45,?60,000 cubic yards. I have 
avery reason to believe it will. 

AMOUNT OF GOLD: I am confident from all the prospects taken that my 
figure os 60¢ per cubic yard is very close to the reality, and ·that 
I have not overestimated the value in free gold of the deposit, and 
therefore will adopt it in my calculations. Hav~ng the yardage and 
the value, the amount of free .gold in the two terraces is: 

First terrace------~10,210,200.00 
Second terrace----- 35,343,000.00 

i45,553,200.00 

BLACK SANDS: 

In addition to tree gold, many of the ancient river beds 
earry "black sands't and concentrates containing considerable quanti tie s 

of Platinum, Iridium, Osmium, Zi»oon, Monasite, and other metals or 
metallic oxides. In former years of hydraulic placer mining and dredge 
mining, these were thrown away with the tailings; whereas, the "black 
sand" and sand products would in many cases be of much value. 

In order to thorough~y sample a large body of gravel to 
ascertain the exact amount of "black s and" conoentrates to a cubic yard 
of gravel is a very difficult problem, due to the great variation 
of the deposit. Near the surfaoe the metal content usually is ex­
ceedingly low, and beoomes richer as we near the ' bed~rock; therefore, 
the metal content has to be gauged by a mechanioal separation of 
a large sample. It must be remember~d that, roughly speaking, a drill 
sample will only represent s omething like on e part in 200,000 to one 
part in 1,000,000 of the body of the material to be worked. 
(Dredging for Gold in California by D'Arcy Weatherbe.) 

The sampling of the tailings is even more difficult. The 
difference of opinion on the subo~ct is an added proof of the well 
known difficulties of correct sampling and of the great variation of the 
personal equation in this work. 

I do not consider that sufficient or detailed tests have 
been made to form a defini te c'onclusion as to the gold value per ton 
of "black sand" cOJleimtrates available per cubic yard of gravel, until 
a more complete working test on a larger seale has been made. Tha 
purpose of my examina tion is merely to obtain data as to the advisability 
of saving the flblack sand" concentrates; and judging from tests ·made . 
and from past experience on similar gravel deposits, the "black sands" 
concentrate s found in this property represent a by-produo~ of con­
siderable value. 

The results of the tests are most surprising. The tot~ 
weight of black sand concent~ates recovered by sluicing and roc er 



the question of labor is not a serious one, as but few skilled people 
are r~quired. 3 pipers, 6 sluice men , a good blacksmith ana perhaps 
a winchman, are all that are required on a mine of moderate size, 
handling from 2000 to 5000 cub~c yards of gravel a day; 24 hours. 

~he chief advantages that hydraulic mining has over any 
other form of mining is as follows: 

FIRST: It is not so greatly affe cted by the cost of railroad trans­
portation of supplies and material~. 

SECOND: Small turnover of labor. 

THIRD: Excessive low cost of operation for the amount of material 
(yardage or tonnage) handled. 

FOURTH: Fractically absolute elimination of speculation of ore 
bodies . Surface gravel deposits are unlike to underground ore bodies 
being lost, due to faulting or ve in distortion, or lasing their values 
with depth. 

FIFTH: Auriferous surfac. gravels, in their extent, depth, breadth, 
and length, may be accurately had and determined by correct measure­
ments, wi thout ~.guessing. 

SIXTH: 'I'he gold content in auriferous gravel deposits are usually 
evenly distributed;; ~ very seldomdoccur in spots or bunches . In the 
"Neel-Gila River" deposit the gold content is evenly distri buted from 
the very surfaca to bed r o ck. • 

SEVENTH: Flacer mining offers but very little risk to capital invested. 
Success is dependable entirely upon its management. 

r,IGHTH; In placer mining for gold , we are dealing wi th a commodi ty 
unlike any other commodity produced in the world. There are no 
f luctuating prices in the sale of gold --the price is alway s the same, 
whe ther Y9u have one ounce or one hundred thousand ounces. 

STATI STI C OF COSTS OF WORKING HYDRAULIC GRAVELS . 
( Hydraulick Mining In California ,pp 277, 1885 , by Aug. J. BOWie, Jr.) 
"The resume of work done by the rlLa Grange " Company, Stanislaus vounty, 
Cali forni a, June 1st, 1875 , to September 30th , 1876, gives the 
following results: 

Average yield of Gravel per cubic yard. 
Cost per cubic yard . 

PROFIT PER CUBIC YARD. 

.lO.19¢ 

. 06 . 00¢ 

.04.19¢ 

The "NORTH BLOOMFIlLD" Company, l~evada County, California 
(Table xLVIII by Aug. J . Bowie, pp 278, 1885) over a period of three 
years, on 4~ grades, high banks, and with great hydrostatiC pressure, 
was much less than the LA GRANGE, as follows: 

Average yield of Gravel cubic yard, 1875-1875 
Cost per cubic yard. 

PROFIT PER CUBIC YARD 

.03.99¢ 

.02.86 

.01.13 



Average ~ield of Gravel cubic yard, 1875-1876 
Cost per cubic yard. 

PROFIT PER CUBIC YARD. 

Average yield of Gravel cubic yard, 1876,1877 
Costs per cubic yard . 

PROFIT PER CUBIC YARD 

.05.60¢ 

.03.25 

.61.13¢ 

.12.68¢ 

.06.19 

.06.49¢ 

The ~FRENCH HILL" hydraulic mine , in Stanislaus County, 
California, over a period of three years, 1875-1876 (Table Il, bu 
Aug.oJ. Bowie, Jr. pp 285, 1885,) shows a tabular statemint of costs 
as follows: 

Average yield of Gravel per cubic yard. 
Cost per cubic yard. 

PROFIT PER CUBIC YARD. 

.13.00¢ 

.06.03 

.06.9? ¢ 

The &tatistics quoted from Aug. J. Bowie~, Jr., Tables and 
disbursements, are absolutely accurate, I quote them for the sola 
purpose of arriving as nearly as possible to the actual costs of 
operating a hydranlic mine. 

The "LA. GRANGEft, "NORTH BLOOMFIELD," AND "FRENCH HILL" 
hydraulic mines were among the largest of this type ever operated in 
the State of California, and their average y~eld in gold value per cubic 
the very lowest. All three of these mines paid millions of dollars 
in dividends to their owners--prior to legislative restrictions on dis­
posal of tailingsl Hydraulic mining is re gulated and contr olled inthe 
State of California by the California Debris Commission under federal 
Statute, Mine after mine was closed by injunction based upon this de­
Cision and the Federal legislation passed in 1893{The California 
Debris Act) Hydraulic mining in California is illegal if carried 

on in such a manner that it injures the navigable channels of the 
SACRAMENTO OR SAN JOAQUIN River systems. In order to carryon 

. hydraulic mining in California, a permit, subject to the approval 
of the DEBRIS CO~~I SSION is necessary before mining may be started. 
The STate of Arizona has no such law, as the State of Arizona contains 
no navigable. streams. 

se6~ DATA WORKING NEEL-BlLA RIVER GRAVELS. 

The cost per cu~ic yard of gravel varies as to locality. 
In California, the cost varies from .02.08¢ to as much as 6.19¢ 
per cubic yard, and in Alaska to 25~ or more. Where gravels are cemented 

and the duty of t he miner's inch is low, the costs necessarily increase. 
The duty of a miner's inch in hydraulicking is the cubic yard of 
gravel which can be broken down and sent through sluices by one 
miner's inch of water in 24 hours. It varies with height of bank, 
character of gravel and bed rock, grade of bed-rock, amount and pressure 
of water, and with all the factors influencing sluice capacity. 

The "Neel-Gila River" gravels will not cost over .03.00¢ per 
cubic yard to work. The gra vel contains no pipe clay or cemented 
material. Low banks from 30 to 40 feet, the duties of the miner's 
being high, under a head of 300 feet, the duty per miner's inch 
therefore should be approximately 3 cubic yards per miner's inch of water 
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LABOR ESTIl~TE OF THREE SHIFTS: 
HYDRAULIC OPERATIONS: 

Men~ 1 Manager 
1 Superintendent 
9 Giant PipeDs @ $ 6.00 per shit 
6 Giant Sluice ~enders G $5 per 8 hr. shift 
2 Ditch tenders @ $4 per shift 
1 Blacksmith 
1 Blacksmith's he lper 
L Electrician 
2 Carpenters 
1 Cook 
1 Cook!s helper. 

-
ECONOMIC CONSIDERATIONS 

'500 .00mon thly 
300.00 

1,458.00 
900.00 
240.00 
250.00 
150.00 
300.00 
600.00 
150.00 
100.00 

$ 4,948.00 monthly 

In reviewing the conditions at a placer property of this 
nature, it is essential that we obtain a balanced perspective with regard 
to the following poin t s: 

(L) Total extent, possibilities, and the gross and net 
value of the property. 

(2) The economic limit of operations, viz; Either minimum 
or maximum monthly oullput to obtain the best returns in proportion to 

a given capita l outlay; so as to obtain practical working results. 

(3) The net values of the gravels per cugic yards after 
deducting costs b SO as to visualize the dividends earnings and capital 
refunding point of view. 

(4) The t~pe of equipment that will give practical working 
resul t s and insur e s aving the "values" and yet will not cost more for 

capital outlay than an amount within the capital expenditure admissible 
for this type and xize of deposit. 

For the pres8Bt purpose of this economic estimate, we may 
consider that we have upwards ofl?,Ol?,OOO cubmc yards of POSITIVE 
gravel and ~8,905,000 Dubic yards of PARTIALLY assured gaavel available. 

The working season is all the year ar i und, with three daily 
8 hour shifts each~ Average actual mining time about 20 hours out of 
the 24 hours per day. Normal capacity of plant fDom 15,000 to 20,000 
cubic yards per day. 

Normal output 360,000 cubic yards. 

Normal annual out put 4,320,000 cubic yards. 

Normal annual output 4,320,000 cubic yards. It would there­
fore take approxim ately 20 ye.ars to work out the deposi ts of first and 
second terraces. 
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Records of cos t s usually include only operating expenses, 
omitting capital charges, as the latter may be very high. 

AVAILABLE WATER AND WATER RIGHTS. 

Few hydraulic mines are so situated that a full head of 
water is obtainable throughont the year. 

THE NEEL PLACER COMPANY, INC. own two valuable water rights, 
as follows: 

Application for 200 second feet of water in Section 31, 
Township 6 South, Range 28 East, G & S R. B & M., County of Greenlee, 
sta t e of Arizona, on the Gila Riv~r, has been filed with the DivisIDon 
of Water Resources of the State of Arizona. Permit having been granted. 
The Gila Hiver is the largest and longest River in the State, and during 
the lowest season of the year flows as much again the amount of water 
than the application salls for at the potnt of diversion. 

To carryon hydraulic operations ' throughout the year, it 
will be necessary to construct a pipeline approximately 6 miles in 
length to carry the source of water amounting to 10,000 
miner's inches to the point of use. The topography of the ground is 
of easy grade, and in the distance of 6 miles we develop a head of 
300 feet, vertically. The 10,000 inches of water, under an effective 
head of 300 feet, will operate 3 number 9inch Hendy Hydraulic Giants 
having acapacity of not less than 3320 cubic yards each, every 24 hours. 

Another pplic ation for 50 second fe e t of water in Section 26 
Township 6, South, Range 28 East G&SRB&M, County of Graham, i tate 
of Arizona, on bonita Creek, has been filed by the Neel Placer Company 
Inc. with the Division of ater Resources of the State of Arizona. 
Permit having been granted. This source of waters supply is for the 
purpose of generating hydro-electric power and for genera l cullinary 
camp and residential US8 

WOOD 

There is sufficient timber in the immediate vicinity upon 
the property, along the Gila River and Donita Creek, for fuel pupposes, 
The tinber consi st s of black walnut, box elder, sycamore, cottonwood, 
mesqUi t e, black willow~ and pine oak of fairly good size t r ees. 

Lumbsr for sluice boxes ,and for building purposes, i. e. 
Oregon Pine, White Pine, Spruce, etc. may be had fr om the lumber dealers 
at Safford or Solomonville, 12 to 17 miles distant. 

LABOR. 

Plenty of labor is available at any time of the year. The 
mining towns of Clifton, Morenci, are only 16 miles distant, and the 

copper mining camps of Miami and Globe ar e 89' miles away on the 
line of the Southern Pacific Railroad and National U. S. Automobile 
Highway Nos. 80 and 180. 
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CONCLUSION: 

In conclusion, I consider the POSITIVE and PARTIALLY 
assured gravel (situated within the boundaries of the property under 
consideration, estimated at ?5,922,OOO cubic yards as unquestionable, 
and the gross average vilue of 60¢ a cubic yard conservatively given. 

If we placed the average gross free gold yield at 50¢ 
instead of 50 ¢ a cubic yard, and allow liberal amounts for operating 
expenses, overhead, E9serves, amortization, et~. of say lO~ per 
cubic yar , it leaves a capital value of the pro~erty at over ~30,368.800 

The writer will say that an immense yardage of gold bearing 
gravel exists in this proper~, which is extremely rare of its kind, 
and contains all natural advantages for economical operation, and easy 
of access, that will pay good dividends dnder competent management 
over a long peri od of years. 

I fully consider the venture worthy of capital investment. 

San Francisco, CalifoEnia 
January 5, 1930 

Respectifully submitted. 

F. H. Vahrenkamp, 

Consulting Enginner 
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.1r . C. A. Firth 
P. O. :Jox 158 
Safford, Arizona 

Dear f • Firth: 

AprIl 4th , 1941 

Be: Heel Placer 
I I have your letter of the second instant and recall very 

pleasantly our meeting in Safford in 1935. at which tiDe I as 
making an examina.tion of the so- called: Neel Placer belo the 
nouth of Donita Creek and along the banks of the Gila River . 

There is no reason hy I should not communicate til' you 
the _6Stilt of my investigation, bich ho ever as not favorable 
since the s pling hieb s c~~led on under mY superv1sion 
dld ot ve satisfactory results and e ere unable to check 
the high opinion of the property whIch had been expresoed in 
previous repo~ts and which induced the A. O. suith Corporat1on 
of il.ltlukee. fOl" bOlil I as then acting in a consulting capaCity , 
to carry ou the investiGat~on nentioned. 

I have in ny file fairly complete report on the 
propa .. ty adeprevious to IJy ex,am1nation by F. IT. Vahrenkamp , ' 
c onsul tin , cn - neer of ~ ranc1sco, also copy of a report 
by john laKJ a local Dining man~ and notes in reference to 
statements made by Heel and others regarding t 18 yardage and 
value of the gravel . 

I shall be pleased to fONaI'd you copy of all the 
above for the SUll 0'1' 100. 00 but I am. not at all sure that you 
ill ish to secure this data since personally I could not 

coni'irm the est1I:lat s of Vahrenkamp and Slnk and my 0 n report 
wDuld not be likely to assist you in interesting any capital 
for the further developflent of the property. 

Of course our investigation as by no means complete but 
merely TIns of a preliminul:'y' nature and li"e eve ryone hi-S8 e may 
have nade nistakes . The reports at least contain a very considera­
ble atlount of 1.nfomation and Vahrenkamp Elves qui te elaborate 
results of is investigation, Jhich I understand involved an 
e pendi ture 0'1' seme' ;7500 . 00 and as a result 0'1' hich he estimated 
t le eAistcnee of a very large yardage of h1gh grade gold- bearing 
cravel . 

• 
I shall be glad to hear from you further cn this matter 

if you will be interested in my preposal . 

Yours very truly , 

G.1C: at ~ 



C . A . FIRTH . COMMISSIONER UN I TED STATES OF AMERICA 

VB. 

OFFIC E OF THE GILA. VALLEY IRRIGATION DISTRICT 

~iln linter (tlnmmi!l6inuer 
P . o. BOX 158 

i9affl1rb. ArtJl1ua 

April 14, 1941 

Mr. George M. Colvocoresses 
Mining and Metallurgical Engineer 
1102 Luhrs Tower 
Phoenix, Arizona. 

Dear Mr. Colvocoresses: 
~ 

Re: NEEL PLACER. 

ET AL . E -S9 GLOBE 

This will aclmowledge receipt of your letter of April 4 
and I read with great interest what you knew of the 
property. 

I am taking your proposal up with my plrties and will 
write you further should they seem interested. 

Thanking you for your courtesy, I am 

C. A. Firth. 

CAF:C 

) 
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RE"":)onr;' 011 THE NEEL-GlLA P I~ H. ELACER l)I"OPERTY , 

co • , IlIC. I PI 0 ,j;.HX eARL 70 TA 

f: 
i 

LOCbTIO I uP P RO Ef.TIES 

The ... 1 eel-Gila Ii1veI' Placer Deposi ts are looa ted in 

Township 6, South, Hange 28 l!,;8St, of the Gila and Sa lt Hiver Base 

and erldian 1n the County of Graham, State of Arizona. The Gila 

H1ver flows through the eas ·tern and southern boundary of the prop­

erty; Bonita Creek, a tributary to the Gila Hlver, flows through 

the north-east corner of the property; Spring uree k forms the western 

boundary of the property. (See Map No .1) 

The property is looated at an elevation of 3332 ·feet 

above sea level. Follow1ng are listed the variou~ mining olaims, 

areas, and status of title. 

CLAIM NAME AREA UU-PJ.TfNT1D . STATUS 

Gold Spot No . 1 160 aores 160 aores 
Gol depot no. 2 160 tt 160 " 
Gold f~pot No. 3 160 " 160 " 
Gold Spot No. 4 160 " 160 " 
Gol d Spot No. 5 160 " 160 " 
Gold 'pot No. 6 160 " 160 " 
Gold fpot No. 7 160 " 160 " 
Gol d (!pot No. 8 160 " 160 " 
Gold fpot No . g 160 " 160 " 
Gold Spot No . 10 160 " 160 " 
Gold Spot No . 11 160 " 160 " Gold spot No . 12 160 " 160 " 
Gold spot Uo. 13 160 " 160 " 
Banner 20 " 20 " 
Bonny 20 .. 20 " 
Red r Bird 20 " . 20 " Gold Nugget .. ., 

20 " 20 " 

C'T.ATUS OF TITLE: 

The mining olaims are held un der U. S. Government 

possessory title, looated on unsurveyed U. 0. Govornment lands, to 

legal subdivision. 'l'he annual ossessnent w<>rk required under the 

U. 8. · ining Laws, in order to hold title bas been duly performed 

by the owners every year since the date of location, abd notice of 

perf ormanoe of such yearly work by the owners having boen duly fl1ed 

for record, as r qui red by lew, in the uounty f.e oord's office at 

Safford, the county .... eat of Graham uounty, 1.rl zona. 
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ACCEf'f-IBILITY; 

The property 1s a ccessible by automobile over a good 

graveled road follow ing up the G11a Hi ver Valley, distanoe twelve 

(12) miles from the t 'iOwIl of eolomoDvi11e , Arizona ... -a ra11road stat10n 

oa the Southern Paoific ~ailroad1 

The distfmce by automobile from 11hoe,nix to Bolor:onv1lle , 

over U. Fl . National Highways nos! 80 anu 180 is 189 mil-es,'l'bs 

Southern Pacific l"silroad makes oon.lection at Bowie, Ar1zona , with 

main lin e trains for Phoenix, Los Angeles. ~)an l!'rbncisco and till 

points west end ~l Paso t New Orleans aod all points east. 

t.:LI !·~f. TE· 
ad Y"'P- J .. 

Climatic condi tiona are favorable for hydraulio 

operations thro~hout the entire year, being moderate and agreeable. 

exoept in the mon the of Juno, July and .Ii ugus t, when the sun becODles 

very warm during the day., 81 though not oppressive, "Wi th plea sf.nt , 

Oobl evenings . Muoh more endurable than the heat of 9aste}:noities. 

GEOLOGY: 

. The geology of the regior is fully desoribed 1n 

, }~oress1 onal Paper No . 43, "Morenci and uli fton ~uadrangle" by 

Wa ldemar Lindgren. It being so thorougb and painstakinG that it 

seems of little U~6 to r evamp any of its contents. I therefore, 

shall quote e:xoerpts from his report. 

of the oonglomerate are of looal or1gin, and their derivation from 

part1 eular mountain flanks is orten indioated by tr.,e slopes of tbe 

beds. Its cement is calcerGous. ~nterbedded with it are layers 

of lightly coherent sand and of tress and shuets of basalt ; the 

latter. in Borne cliffs, predom1na1..1n£ over the conglomerate. _. 

Heginnlng at th€.l mouth of Bon1 ttl Lireek below wb ich polnt their dis­

tinct1 vo oheraoters are lost, they tollow the 011a l{iver for more 

than one hundred Illles toward 1 ts souroe. lJelow ..Joni to Lir6ek 1 t 

merges insensibly vlith the detritus 01' r ueblo vie jo veso "t. It is, 

indeed, one of the "Qua tenary gr avels" ~ \ll~ dq$e,rt i nter:l.or, and 

1 t is dietl.L,gulshed from 1 ts family only by the fact tha t the water-



c ourse wl ich orosse s 1 t 8re sinking tJ eLls elves i n to it and destroying 

1 t 1 'tstead of add i ng t o i ts de:pth--- The ma tari - 1 of the G11a iti ver 

fo ma tion consi sts a lmo st exclusively or co rse subangular grovels. 

appear ing nora or l e ss distinctly stratified, by non-persisting 

streaks of lenses of s and , e n d containing fra gments of a ll of t11e 

older rocks of the mountains. In nost pl a ?8s ba salt a nd rhyolites 

predom1 no t e, as i s ne t ura l 'wh en we cons ider tl at E:1 t the time ween 

t lJese de. os l t s wer e bei ng accumUlate d u. much larger :part of th e 

quactr l~g16 WtiS cove red bl volc anic flows than at present. Other 

rocks Llay, howev ur, looally preponderate, thus, 1'01' 1 stllnC t3 , be low 

the area of pOl'phyr y 0 few miles southwest of !,~orenc1, where the 

gravel s cons1at el mos t exolusi vely o f ooarse ... dio:t 1 te-porphyry often 

i ndeed, dirfioul~ to distinguish from tbo deeply weathered outcrops 

of the same roo ee . Along the lower part of Eagle ureek voloanio 

rocks are 6J tremely abundant ' in the Ul1a oonglomerate. and th H div-

1dlng 11ne between this and the underly in - basaltio and rhyolit10 

tutfe in plaaes beoomes 1 nd istl uot.-~~Along the ~ila River from tbe 

mouth of Honi ta :jreek to the mouth ot Spring ureek the erosion re B 

i n many places produoed steep or nearly p erpendioular bluffs ot 

Gila con ~lomerate usually pi tted by rEt*ison o f t r.e grt. du{ll weathering 

out of the la.rge pebbles. " here vo loanio rooks predominato th e con-

glomerate 1s of te n well oemented,. The color of t Le Gila conglomerate 
., 

15 reddish to gr ay i s h white, especially i n places where long-oon-

tlnue d exposure bas had oppor- tun1 ty to oxidize the iron. 

" MODE 01" l)EPOf3ITI Oi~ : The \611 £1 conglomerate 1 s un-

que sti onably of fluvla tile or 19in, and was depos1 ted during an epooh 

in whic h th(j lower reaohes of ti e rivers gradually lost t heir eroding 

e nd transporting powers, while disintegrati on progressed rapidly 

in th raountulns. l!.s peci a lly 1J as 1 t aotl va among t he loose mOGses 

of lava, wllor. then oovered so muon or the quadrangle, from whioh 

interml ttently torrential streams brought dOVIn vasil masses of' the 

crumbling rocks. The clitaatl0 oondl tion ... were tl en probably very 

similar to what they ure at p r esent. ~he volcanio outbursts of tee 

Ter tiary took plaoe undor conditiuns f aative erosion, the different 



flows being often de~ply disseoted before the eruption of the next 

mass. This epoch of erosion doubtless continued for e. '"hort tine 

after the olose of th o igneouB activity , f or we find the Gila con­

glomerate deposited on an une ven, and i n places, deeply disseoted 

surface. As f ar as kno n , the li1l conglomerate has not been warped 

or dislocated b faulting in t his erea, though studies extended over 

a wider field Day very possibly mod1ty t is oonclusion." 

TERRACE ORA VELq: 

Between Honi ta an ~ ~1 :)rlng l;reeks l seo photo und Map 

I O. 1) on the northwest side of the u1l0 ~1vur from 50 to 200 feet 

above thestreao i n its lower oourse we find a l arge aoreage of 

auriferous gr avel deposited i n rour distinct t e rrDces. The deposi­

tion of the gravel in terraces ould ind1cate a temporary c lee k in 

th ~ erosi va power of the stream, mueh l ater tlJBrl the G11a t;onglom­

era te. 

l;HARAC'I' , AND S()U1W~ 01" TERRACE GRAVl,LB: 

The terraoe gravels are of auriferous origin, de­

posited by erosive agents, and, being a muel later flow than the 

G110 conglomerate t he 011a conglomerate f orms tho bed-rock or stratas 

01' gold concantration . These grave l s no doubt are part of B rem­

nant or an old anc i ent rive r channel. 'l'he ohanno l may be traced 

by 1ts exposed edges and r ims i n several places. All tho boulders 

and strataB of gr &vel have b s 11 ght dip of 10 degrees t o t he north. 

west. whereas the Gila oonglome ate d.ips 20 degrees southwest. 

These gr c.. ve1s i nd ioate 8 temporary oheck in tho i r erosive power, 

due no doubt, to the erosion gradually deolining 1n intensity, t hus 

forming the m lny terraces. The gold being of t.nc1ent or1 gin , bf,1.ng 

derived from disi ntegration of the immeasurable gold bear1ng tlUartz 

vei ns 1n the igneous rocks of post-pal", ozo10 age. 

'rhe gr avel oons1sts of averuge Si ZH boulders, from 

the siz of a buoket to tbat 000851000 11y of u l argu barrel, and 

sand of u very looso ! atm"\) . 011 wasbed sDlooth and well rounded • 

• ' 0 pipe clay or oerlontec.1 gra ve l i uto be round of any cor nee uenoe 



ex oept, occasionally noVi f n then .( oll-served a th1 n l ayer of about 

two 1' l- et i n thickness 0 1' gr a vel ce,me nt ed by Borne c arbonate of lime 

wi t h oAi t e 01' t ron wh ich, whe n c oming i n contflct " itt. wate:f;, dis­

integr a tes i r stantly . 

The gr ave l s , as shown deposi ted by an old unclent 
, 

ri ver chunn!.) l . i n the form of terraces, ,ieve r eroded in to t ile bed I 

of the G1la Hi vel'. The old river c hannel lils kes a swing northwest 

along the north ban k of Spring Oreek, ttl enoe disappearing under­

neath a heavy wash . The gravels in too G11a Ri ve r bed are largely 

oomposed of detritus material and of rooks found in the Gila oon .... 

. glomerate . The writer drilled three test hole s in the be d of t he 

Gila RIver to de t ermine t h i s fecto r . 'rhe depth to bed-rook 1n ceoj 

was twenty feet where the drill entered the G1la Conglomerate, and 

at a depth (Sf th1rty .. two, feet encountered hot we. ter. A few colors 

of free gold were found in each bolo throughout tho twen~ feet of 

gravel, this no doubt having come out of the Gila oong~omerate, and 
out , 

the Gila oonglomere te contains a 11 ttle free gol,d tbrougtv', but not 

in commeroi e l quantity. 

It is not materially significant where the gol d oomes 

from found so abundantly in the grt. vel, or how it was depos1 ted. but 

it is importcm t an t, very essential to fix the value of th o gravel, 

the positive and probably yardage of the deposit , the best VJorking 

methods water hundling debris and other data pertaining to eoonomio 

and sucoessful operation. 

Therefore, i n order to arrive at Illy oonalusion, I 

will study separately eaC l item; group them, and deduot my conolusion 

accordingly . 

GRAVEL OF POr>J: TIVE YARDAGE: 

The fl ra t terra'os 50 fee t above water level of the 

G1la River, covers an aoreage of approximately 640 aores of mining 

ground out of the 2160 acres or land owned by t hat company.. Th1s 

acreage haVine bee n determined by lis asurements. open cuts, and pi ts, 

to c ontain €lpprox1mately the f ollowing yarda ge of POSITIVE gravel: 



Approximate length between extreme points ••••••••••• 11,200 ft. 
" width""" ••••••••••• 1,820 ft. 
" depth"""........... 30 ft. 

, 
Aooording to these figures, the ir:l.portanoe ot the 

deposit approximates a POf-ITIVE average of gold bearing, auriferous 

gravel, allow1nC 25% for oulders and nhrlnkage, a total of 17,017,000 

oubic yards. 

GHAVEL OF PAR'I'IALLY AfSURED YA DAGE: 

The second terrace 90 feet above water level of the 

G1la River covers an acreago of approximately 480 acres of n1ning 

ground out of the 2160 acres of land ownud by that company. 

This acreage has not been fully det~ rmined by the 

wri tel' os POSITIVi<.. GRAVJ ... L t however P.ARTll~LLY assured. While many 

tests were uade and the volU:; s appear to be the same as ob the lower 

t erruoos, sevural shafts seventy f eet in depth nus 't still be sunk 

to fully detern ine if the g;ravel extends to bed-rock. tho Gila oon­

glomerate b 'f or el pronounc1ng 1 t defin1 tely POf'I':'IVE gravel. ..Javer­

theless I am fullyoonvinoed in ray own mind that the ,.ntire acreage 

to bedrook is pay gravel of th~ seme charaoter and value as the 

first terraoe of 640 aores below; as along Uonita Creek and ~pring 

Creek beginning of terraoe tho bed rook G1la oonglomeBate is 

olearly vi 51 ble. 'rhis aoreage oont ai.ns th~ followi ng es time tod 

yardage . 

Approximate length between extreme points ••••••••••• 11~220 ft. 
" width""" ••••••••••• 2,700 ft. 
" depth""" ••••••••••• 70 ft. 

Aocord1ng to these figures the approximate yardage , 

allowing 25 percent for boulders a ud shrinkage. would be a total 

of 58,905,000 cubio yards. 

G-R DOU.JTlfUL YARD,AGEr. 

The balanoe 01' ;)60 acret:> are thus tar ck>ubtful as 

no work 1.e" s i nki ng Of Sb6r~8 or open out work, bas been dona. 

In order to determine fully tho extent of the gruvel deposited 

upon th1s acreage soveral shafts should be sunk to bed-rook, to a 

depth of' one hundred and twenty feet \120). The entire aoreage 1s 



oovered wi th gravel of the s ome che,racter as that of the other two ' 

terraces be low and along Bonita and Spr1 ng Cre '.;; ks tl-e oonglomerate 

bed-rook is visible in dicat1ng that the whole aoreage raay oontain 

pay gravel throughout. I made many tests by pennings, whlo11 all 

showed gold of th c same v~ lua as tho other ground, neverthlc 55, I 

will have to include thiG aoreage as lJOUBT i. 'UL . In the event that 

we find this ground to oontain pay grovel in 1 ts entiroty, 1 twill 

add an odditional yardage of approximately 45,760,000 to what we 

olready l;ave . '.chc t eusuremen t s of the acreage are a.. follows : 

A~proximate length between extr me point s ••••••••••• 5,280 . ft. 
" width""" ••••••• ~ ••• 2,600 ft. 
" depth""" ••••.•••.•• 120 ft. 

TESTING OF GRAV'EL 11m S iPLING: 

Having ascertained the epproximate yardage, and the , 
character of the gravel. the next important phase is the velues in 

free gold per cubic yard . The only method_of testing end samp11ng 

a gravel property is by rocker. the pan, or slu1ce. I employed 

all ttree nethods in my sampling. The best 10cat10n for my sampling 

was to sturt on th 6 different pits, shafts, old ~nd new, open cuts, 

gDoup them and f1nd the average. 

Ol! l)LATE JO . 1 will be found the plan of shafts. 

pits and cuts showing the ensemble of sampling of J!1rst terrace. 

The gravel was taken at different heights , all along t he top of the 

First terraoe 1n open pits and sbafts from 6 to 30 feet in depth , 

and all along the face of the bank in cuts from 8 feet in width to 

30 feet in hei ght, were cut vert10ally in th e different strata. 

It'ror;1 :3 to 12 pans Vlere takaB in eaoh pi t ~:,m d shaft ; 

and from one half cubic yard to as many as two cubic yards of" gravel 

were taken from pits, shafts and outs, and washed by rocker or 

slUiced, a)-clusive of the bed rock. All samples were ta ken in a 

box me asur1ng one cubi c yarq or 3' x 9' xl' . Thl s box was filled 

wi tt~ gravel and boul ders, allowance being made for the volume of 

the boulders; then washed either by rocker or ttrough tht slUice 

bo~ containing fiffles. The free gold was then separLted by emal-

. Sault. tion from the "black s bnds", weighed on speCial gold soales , an d 
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v8lu~s oalculated us1nu for wlit value per mll1gram the fi neness 

of the gold as per uint reoelpts. The r esults thus obtained belng 

50¢ ler cubic yard for th e anti ro s ix hundred forty acres, 'l'his 

a creage has been dete rmined by me f3 surer.le nts, spaoed by myself , the 

average of which has been found s fo llows: 

A) prox1mate l ength ••••••••••• 11,220 ft. 
" width ••••••••••• 1,820 ft. 
" depth........... 30 ft. 

According to these figures the importanoe of tIe de­

posit approxima tes 1'1,017,000 oubio yards of .POSITIVE gold bearing 

ouriferous gravel, or, in round figures at 60¢ per cubic yard a 

~OCITlVE value of 10,210,200.00 in ,dollars a.d cents. 

The method employed to determine thl} average value 

per yardage is what we call the Method of compensation , whioh means 

that tho surplus avurage tt.lken of out, shaft, or pit ', is El)p11ed 

to the defioienoy of the other, and by prooeed1ne:; i n tLe same Manner 

from top to bottom the gene ral av ;rage oan' be determined w1 th s ome, 

aoouraoy lprovic1ed enough prospeots are taken to oover tho whole 

of the area ). 

on PLATE 'JO. 2 will be found the t!nsemble of sampling 

of ['econd terrace It lrh e same me thod of s empling being employed as 

1n the f 1 rst terrace. 'i'he results being tile same 50; per cubic 

yard . ione of the shafts looated on the f,ec ond terrace ere down 

to b(; d-ro clq mc)re 90rk should be done. 'l.he value of the gravel 

appears to average the same as on f i ret terrace, and the character 

of the gravel is tt.e sume, and 1 am oonfid.ent this aOl'eoge contains 

pay gravel throughout, of the same value as , first terrace ; however, 

I will oal1 it PARTIALLY assured gravel. The aoreage determined 

by measurollh.mts has been found to be as follows; 

Approximate length4! •••••••••• 11,220 ft. 
" width., ••••••••• 2,700 ft. 
" depth........... 40 ft. 

Aocording to these figures we find the deposit &n 

the second terrace oon talns approx'11I1a tely 58 .~05 ,000 Qubio yards 

of' goJ..d bearing gravel. having 8 Pl\RTIALLY a.ssured gross vu lue of 

,33 ,343,000.00 in dollars and oents. 
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o 1 .i '1.l.TE ~ J'O . 3, tllrd terraco. no t enough \' ork has been 

done to determine any PO[;ITIVE or r.OllAHL.J.!. value of the ground . 'rbe 

sume motho d should be adopted in prospecting by shafts . pi ts, und 

cuts; my titlO being limi ted, it could not be done. I nevortLeless 
. 

'./" "panned" nnd Hock d lt the Llany plaoes. as shown norked "PP" on the 

Plate . The results obtained were the same, as on first and se cond 

terraces, and in suveral places 1 obtained as many as 43 colors to 

the pan , a d from tbe size of the oolors the value ot 60¢ 1s con­

servative for this acreage, although I cennot include it aD pay 

gravel. therefore w111 plaoe 1 t in he DOUBTFUL oolur:m unt11 such 

time when lt has beeqtul~ prospected. In the event it should be 

found that the 960 acres contain pay gravel throughout it adds an 

additional 45,?60.000 cubic Tords. 1 h~ve every rea on to b 111eve 

it will. 

I am oonfident from al l th e prospects taken that my 

figure ot 60¢ per cubic yard 1s very olos e to the rea11ty, and that 

I have not overestimated the value 1n tree ~old of the deposit, and 

therefore will adopt it in my oaloulations. Havine; the yardage and 

the value, the anount of free gold in th e t JO terraoes 18~ 

BLACK SANDS: 

~1rst terraoe ••••••••••• ilO,2l0,200.00 
ne oond te~ raoe •••••••••• 35,343,000.00 

45,553,200.00 

In add1 tion to free gol d, many of the anoient ri vir 
.~ . 

beds carry "b~ck s onds" and oo noentrutos containing oo~s1derable 
1 ' 

quantit1es of Platinum, Iridium, Osm1um , Ziroon, Monas ite, and 

other metals or metallio oxides . In former years of hydruull0 

placer n ining and dre dge Dllnlng, these were thrown away with the 

tailings; wtereas , th e t'black sana!' and salld product< would in many 

oases be of muoh value. 

I n order to thoroughly 8ampl a large body of gravel 

t o a soertain the exeot amowlt of "blaok s and" oonoentrates t o a 

oubic yard af gravel i s a ve .l.:y ditfi cult _Ir obl um, due to the grea t 
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vnri 8 tlon of the depos1 t . 4: e8r ' h e. cour f a ce the} etal con tent 

us all y 1 D exceedingl:r lov; , Bnd be coo 8s r 1 c l f~r as we r. ear thf; hed-

rock; t l.erefore the me t al cor. ten t has to be gLuged by a ' eohanloal 

separatio of B large sbmple . it must b ~ remembered that, roughly 

sp eaking , a dr1l1 sDIllp l e v1i ll only r epresent something like one 

part i n 200,000 to one par t in 1 ,000,000 of th e rJo dy of the material 

t o be \'Iorked. 

(Dredging for Gold in t.;all:fornia by l)tAroy weatl1erbe.,> 

The s ampl1ne of the ta1l1ngs 1s even more difficult. 

The differ ence of opini on on the s ubje c t is an ud ded proof of the 

w)ll known difficulties of correot s ampling and of th~ great varia-

tion of the personal equation in t his work. 

1 do no t consider tba t sufficient or detailed tests 
, 

hav u b ~ e n. oade t o f orm 8 definite oonolusion a s to the gold value 

po ~ ton of "bla nk sand" ooncentrates aV '., il ab l e per cubio yard of 

gravel, until a more oomplete working test on a larger soale has 

been ma de. ~'he pur pose of o.y exam1nat10n 1s me r e ly to obtain data 

as to the acl v1sabili ty of saving the "black sand" concentrates; 

and judging f rOll tests ma de and from past experience on similar 

gravol. uo)osits. the "black sands" cono entrates found in th1s 

property repr eDent a py- product 01" considerable value. 

'l'he r esults of the tests are most surprising. 'the 

totel weigh t of black sand conoen t rates r e oovered by s luicing and 

rocker test s ar, aunts to 20 0 pounds to a oubi c yard. having an assay 

value from ~12.00 up t o as rluah as ;;48.00 per t on 1n gold • 

.t.coep tlng therefore, the lowest a ssay value par tOll, 

or ~12.00 it auld add an adCit10nel v ulue of ,1.20 ~er oub i c ya rd. 

~he totalyardage avail bl in th :.; t wo t erraoes being 75 .~22,000 oub1c 

yards. This would amow1t t o 91,106,440. ',1"11e86 figures appear 

st aggering, !leverthales s , the:: or ' to a certain extent true. The 

gold bea r1n!j "black s an d t! i n this looa lity is extremely rare or its 

kind. T sh 11 not i nclude thetl as }'O"I"'IV ' value un ti l fur "her 

t os ts on a larger soale have been c on clud~d. 1 ne r el. mention them 

as t hey are of grew t corntlercial importanoe. 

The l nsses in pr ec i ous r'leta l b in the !!letullureio&n 
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enc of pIncer tlining are unknown . I n muny aaD es, thtl gold i t! so 

e:roessi valy fine tbat 1.: ulJ r of i i s lost, eve. under th13 Host f o vor-

able condltion u possible , un er the old-gala-saving device " 

Ih t he at ate of 0a11 fornia the gold dre dge s are r ow 

rooovering 92;" 01' all pla '~ inum f ound in t h __ 8 ta t e , {j nd (..; a l11'orn1 a 

;>roduces 82 . !)tID of' a ll tho plot inum 1.11 . 6 d in tbe un i ted eta tea. Hera­

tofore , tl e pIa tinUIl we s washed away Vii th t he blacl~ sand in the 
) 

~alling.8 . 

tETROD OJ? OPJ!:R ,.T1011: 

IIYDTIAULIC .:.lINING: The term"Hydraullcklng" 1s appli ed 

t ,1 uxoavation of gravol banks b- streams of water thrown under 

pressure froill nozzles . Economio Paper 3 t DepartIllen t of Commeroe . 

u. S ., page 6, 1~2'9 }. "IIydrauli a mining wus s tartad 1n 1852 in 

Uevad"l City, Uallfornia. J.Jy 1865 this method of placer m1nil'lg was 

well established und the year f, 1866 to 1876 were notable for their 

gold y1ela from hydr~,lUlio mine s." "Tho size of the gravel 1s no t 

so i mp ortant in hydraulic mining, l arge boulders oan be handled, 

providing thE:ll' E.J in room for thE.Jir disposal. Gr5lvels 01' 600 feet 

or even grea tel' depth have bee :. worked--other th111gs bei ng equal 

the smeller and looser the gravel th gighar will be the duty of 

the water ." (bul l etin 92 , C. S. ME, 1923) 

l,j'ext to the question of gold oontents, the determining 

fao'~ (lrs in the er ployment of' thi~' type of r.lil1ing are th€ presonce 

of un abundance of water that can be brought to t ile Inina under 

pressure, and the eAistanco of sufficient grade for the disposal 

of the ' tailings. ~'ew hydrtlUllc mines are so 81 tuated that a full 

head of vieter 1s obtainable throughout r,he year . 

The "Neel- Glla River" aurif$rous gravel depOSits may 

be eoonomioally and profi tab1y worked by hydraulic methoi . The 

olimatio conditions ar c suoh as to permit continuous work throughout 

the year, .All abund unt wat~r supply 1s uva11able under hi gh pressure 

the year round . 'rhe "terrace" gravel /;1 art.: unusually wall 01 tua ted 

as rcgt::. rds dump room 1'0.;.' s t ookings or t uilL l.gs ", 0 ctl rry on extensive 

bydraulio operations at very low cost. 



The duty of wt,ter, iry'cubic yards per nt ner's inch varies 

fro one to ten, and depends upon the ctlOracter of erevel, the 

fecil! ty ror d1 sp,osal 01' ta 111ng5, tho 8l!l.oun t and heaG of water 

available . 

Artu~ ' t~o equipnoJt Dnd i nstallafion of B hydrnulic 

property tho question of labor is ~ot a serious OD£, an ut few 

skilled people are required. 3 lpers, 6 sluice l ~en) & ~ ood black­

smi tr and parhapf) a \'1inohmen, are all that ere required on a mine 

of ITloderate size, handling from 2000 to 5000 cubio yards,of gravel 

a day; 24 hours . 

Tho chief odvanto@Bs thut hydrnulic mining hen ovor 

any other form of n1n1ng is as follows: 

FI '8T: It is not so grea tly affected by the cos t of 

railroad trmsportat1on of supplies and oatorials . 

"f.l:Cmm: Small turnover or" labor. 

nlIRD: Excessive low cost of operation for the aMount 

of materi u1 lyardage or ton .lage} handled . 

li'OUHTH: Pr a otically absolute elimiliation of specu-

1 etion of a re bodies. f.urfa oe Bravol doposi ts are unlike "' 0 under­

ground ore bodies being lost, duo to faulting or vei n dlsto=t10n , 

o~ losin G the1r values VI1 th depth . 

l'IFTH: Aur1ferous Gur1'a oe gravols ~ i ! the1r oxtont t 

depth , breadth, and length, may be Qoour8tel ~ had ana deter.lJlinod 

by correot measureLlents , w1thout guessinc; . 

f'I 'l'I!; The gold content in auriferous gravel deposits 

are usually evenly distributed; very seldom ooeur in s]Jotsor bunches . 

In the "Neel-Gila 1tiver" deposit the gold oontent 1s ovenly dis"" 

t ributed trom the very surt'aoe to bed rook . 

f'EVEN'l'H : Pl Hoor rlining ol'fers but ver/ little 1'1 sk 

to c hpi tll invested. ,'U0 06as 1s dependable entirely upon its nUL age­

ment. 

EIGHTH: In placer !.linIn; for gold, we are dea11ng \11 th 

a comttod1ty unlike any other comr,:o d1ty producod in the 'world. Thore 

ere no fluctuating prices in the sule of gold--the price 1s always . 

the same , ~ hath e -, you h ave one ounce 0 .. ' one hundred thouSa ,ld ounoes . 
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f'TATI~TICS OJ<' r;os':'s OF WIlKING HYDRAULIC GRAVELr: . 
(Rydrau110 Mining in l.Ia11fornla, 'Jp 277, 1885, by 

Aug. J. Bowle, Jr.) "The resume of work done by the "La Grange" 

Company, ~tanls1aus uounty. 0a111'o1'n18, June 1st , lS7b, to r~eptem'" 

ber 30th, 1876, gi ves the following results: 

Averagu y ield of uravel per oubio yard ••••••• 
uost per ouLio y ard •••••••••••••••••••••••••• 

i..JRoFl'J.' l"Eh eUnle YAi D •• " ••• 

.10.li¢ 

.06.00¢ 

.04.;1.~¢ 

'1'11e "NORfl'H 15100MPIELDff Company , ; evad~ uoun ty, tiall!-

ornla \ Table XLVIII by l\ Ug. J. Bowie, ' pp 2?8, l88b} OVer a period 

of three years, on 4'jQ grades, high banks, and with sreat hydro-

• statio pressure, was Buoll less t han the LA GHAdG:t:, as follows: 

ilverage yield 0 1' [..fravel oubi c yard,1875-l87b. 
vost per oubio . yard •••••••••••••••••••••••••• 

i . 

PROFIT p~ CUDIO y ARD •••••• 

Average yield of oravel oubi c yard, 1875-1876 
00st per cubiC yard ••.••••••• , •••.• , ........ It. 

PRO:E'IT ;PER CUDIC yARD ...... .. 

~verage y1el d of uravel oubio yard, 1875-1877 
vost ,er cub1c yard •••••••••••••••••••••••••• 

PBOFIT PER OUBIC yAHD •••••• 

.03.g~¢ 

.02.86¢ 

.Ol.13ij. 

.06.60¢ 

.03.25¢ 

.12.68¢ 

.05.l9¢ 

'l'he " FREN0H HIU .. " hydraulic mine, in .'tanislaus 

\joun ty f 0a llfornia, over tl :er10d . of tlu'e.J years; 18'7 5-1876 \ Table 

LI, by AUg. J. lJowie, Jr., pp 285,1885} shows a t ab ular statement 

of costs as follows: 

Av~rage yield of uravel per oubic yard. ••••••• 
uost per oubic yard •••••••••• ; ••••••••••••••• , 

PEOi" 11' PER CUbI C YAhD,. ••• ,. 

.13.00~ 

.06.03¢ 

·.Lhe stat! stias quoted t'rom ug. J .. Bowie, Jr .. J '..!.'ables 

and d1 sbursernen ts, are absolutely acourate, 1 quote th em for the sole 

purpo se o f arriving as hearly as possible to the uotual odsts of 

operating 8 hydraulic mine. 

The "LA Gf.:J.lIGL", "NO 'l'H lJLOOMl<~IELDIt. '.iIi.," FIillNCH HILL " 

hydrauli0 mines were amon g the largest of this t ype ever ope .:"ated 

in the ~ tate of 0aliforn i &, ond their average y 1e ld 1n gold value 

per ouii ic the very low est . All th ree of tbese mi nes paid mil _ioDs 

of dollars in dividends to their owners--prior to legislative re· 

striations on disposal of tailings. li.ydrbulic mining is regulated 
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and oontrolled in the ['tate of L.:ali i'orni s by the va11fornia JJebr1s 

t.:onmissioIl under federa l [Jt a tute . tHne after mine was closed by 

i n junc tion ba sed upon th 1 s deoi sloh anc" the .r edat'a l 10gi sla t 10n 

passed in 1893 lThe Ca11rDrnia ve ') r1s ,,· ot ). Hydraulio mining in 

ua11fornla is 111ega1 if carried on in sUvh B nan.er that it injures 

the '18v1gabla cha ' els . tl1~ • _\CRA IEI""O on ~_t. T JO .Q,UIN HiveI' systems. 

in or er to carryon hydrnul1c mining in ua lifornii:l, a ])er mi t l; sub-

jeot to the a )proval of the uEBRIR COm..rrSr.IOi~ is necessary before 

min1n G may be s ta.rted. 'llhe f'tate 0 f A_1 zon:l has no such 18 W t as 

the s tate of Lrizona contains no navigable streams. 

The cont par ouo1e yard of gravel varies as to local1ty. 

In ualiforn18, t.he cos t Varies trom .02.08¢ to as m.uch ' as e.19¢ per 

cub1c yard, and in Alas 'a to 2b1 or nore. where gravels are cemented 

end the dutyot the miner 's inoh i o low J the oosts ne oessarily in­

crease. The duty of a miner's i nch in hydrauliok1ng i s the oubiO 
IL 

yard of gravel whioh Oan be broken corm and ac. t through sluices by 

one miner's inoh of water in 24 hours. 1 t varies wi tb hei 311t of 

bank , oharaoter of grave,l and bod ro ~k, grade of bed- r ook, amount 

a nd pre ssure of water, and wi t l· a ll t he factors i nfluo:lOi ng sluioe 

c apacity. 

'fho"'::eel-u11a 111ver" gravels will not aos l , over .03.0011 

per oubic yard t o work . Tho gr avel oontains no pi pe a l ay or oemented 

materi 51. L OW banks from 30 to 40 feet t the dutiee of the miner's 

beina high, un ~ er a haad of 300 feet, the duty per m1ner ' s inoh 

therefore s hould be approxi rnate ly :3 oubic yards per u i ner's i noh 

of wa ter. 

lie oords of cos ts us ua lly include only operating e:;c-

penaes t omi tt1ng cap! tal oharg63 , as the latte r nay be very high. 

~VAILAJLE 

Few hydra ul10 mines are so situated that a full heed 

01' water 1s obtainable throughout the year . 

'l'I!Z NKEL I)LACJ£R CO_l1:)_.~·IY, nrc . own two valuable water 
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rights, as 1'oll9ws: 

Applioation f or 200 sGcond feet of water i n 'se ction 

31, Township 6 oouth, ,Henge 28 r.;ast f G t:. S 11 . B & M., uoun ty of 

Greenlee, ~tate of Arizona, on the Glla ~lver. bos been fil~d wi th 

the vi vis10n of later Hesourc es of' the ("tate of Arizo1J.3 . Permi t 

having been granted . 'the aila Hi v el" 1s the largest and lon ge st 

t'i v er ih the f'tate, and uri n G the l owes t season of the yeer f lows 

as ouoh agai n the !1moun t o f wa ter than the applioati on c alls for at 

the point o f dlver~ibn . 

'1'0 c orry Of. 1 ydra uli 0 operations thro ughout t he 3'ear. 

it will be ne oe ss a ~'y to construct 8 p ipelin e apprOXimately 6 miles 

i n leng th to oarry the source 01' water 8l!1ountlng to 10,000 r.liner 's 

1rv: hes to the poi n t 0 ::" use . The t opogr t:p hy of the ground is of 

easy grade, and i n the distance of 6 miles we davel p a h _~d of 

300 fee t . vortically. The 10,000 inches of wat ur, under ell effective 

head 01' 300 feet, will operate 3 number 9 i nch Hendy Ry dr a ullc Giants 

bE;tvln ' a oapao1 ty of not less t an 3320 oubio yards each, e very 24 

hours. 

Ano t her applica.tion fa . ' 50 s nco tlcl fe e t of water i n 

Pection 26 Township 6, ~: outh, .ttsnge 28 ~aBt G&.~RB&.M . UOUIl ty of 

urebam , ~tate of Arizona , on Honita vreek. has been fi led by the 

l'Je el ' laoer uompany , Inc. wi t h tbe DiVi s ion or ater t<es ources ot 

t be t5tate of Ariz ona . Permit bavi ng been granted . '1'hi E source of 

wat er s upply i s for the purpose of generating hydro- e leotric power 

a~d for gener al culllnary o amp and r es iden t i al use . 

WOOD: -
There 1s Buffioi ent timber in the i J1ll11ediaee vicini ty 

up on the property, al onB the uil a x i ver and Hon i ta lJ:'eek t f or fuel 

purposes,. 'l'he timber consis t s of b lac k wa l nut, box elder , sycamore, 

cottonwood, mesquite , black willow. a:.J pin e oak of rairly good size 

tree s. 

Lumber for sluice boxes and f or building purposes, i.e. 

Oregon .Pin e. v/hi te .pi n e , [uru e, e ' c. l'lay be had from the lumber 

dealers at barford or ~olomonvlllo , 12 to 17 niles distant . 
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LJ. bOl : 

Plenty 01' l£1Lol' is available at uny time 0 th() year. 

the coppeI' minir 5 0& ps 01' ....;.larui and vlobe tire 89 Liles aWfiy on the 

line of the t.iou -~he 'r 'scifio hailroad aud Nati onal U. s . Automobile 

Hi gJ 'Way .NOS . 80 au.d 180. 

HYV AULIC OPEEA'l'I • s : 

en: 1 it1anager i 600.00 monthlr 
1 Superl!l tende t 300.00 
g Ltiant Pipers @ 6.00 per sh1rt 1,458.00 
6 uiant ~luice Tenders @ 5 per 8 I' sh1ft ~OO.OO 
2 u1toh tenders @ 4 per shift 240.00 
1 l) lacksmi i h 250.00 
1 lJ lackslll1th's helper 150.00 
1 .ll.leotl'ioian 300.00 
2 vsrpenters 600.00 
1 vook 150.00 

..J.:. uookts helper 100.00 

26 4,948.00 monthly 

l.CONOMlt; vO~JfIlJEHL.'::'Io ·r p: 

In reviewi ng the conditions at a plaoer ~)roperty of 

thl s ne ture, 1 t 1 s essen t iel that we obtain a baltmCed perppeot1 va 

wi th regf.:lrd to the follow ing poi nts: 

(1) Total e~tent, possibilities, and the gross and 

net vuluB of th o property . 

~2) The eoonomio limit of operetiollb, viz; l!.ither 

minimum or maximum nonthly OUliPUt to obtain thtl bast l'etUl.'IlS in 

proportion t o a given capi tal outlay; so a e to obtai n pl'sotlol.l l 

working results. 

\3} 'l:he net values 01' the gravels per cubio yards 

after deduoting oasts so as to visuulize the dividends earnings 

and c ~ pi tal refWlC1ing point of view. 

\4) The t yp e or equipment that will givf: proctlos1 

worki ng results and insuro savi :lg .... he "volues" bIlCi ye t illl not 

oost ml)re ror oapital outlay than an amount witl"l ln the oap1 tal e A.­

pendi ture admi ssilJle for th1 s type 81 d size or depo it. 

:r'or the present purpose of tb1 s e oonomio estima te t 
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we may oonsider that we have upwards of 1'1,017,000 ouLio yards or 

.pOf 1T1 \ll~ grevel end b8, 9 0 b ,000 oubi 0 yards of ]'AfTli;LLY assured 

gravel available. 

'J.1he \'lorking season is all the year around, wl th three 

daily 8 hour shifts each. i1verage aotual milling time Eluout 20 hours 

au t of the 24 hours per day" .NorDl& 1 oa puc i ty or plant from 15,000 
- j 

to 20 ,000 oubi e yal'ds per day. 

Ilormal output 360;000 cubio yards . 

Hornel annual output 4,:120,000 cubio yards, 

llormal annual output 4,320,000 euul0 yards ~ 1 t would 

therefore take upproxinately 20 years to work out the depo '- i ts of 

first and a ucond t~rr8ces. 

CONCLUSION: 

In conolusion, 1 oonsider the PO " I ':'I VI: end PAL'i'L,LLY 

asst..red gravel \ 8i tuated VIi t hir, the boundaries 01' the proper ty under 

oonsideration. estimated at 75;922,000 ou1) 10 Y£l rds OB unquestionable, 
. 

and the .gross average value of 60¢ a oubio yard oonser~atlvely given. 

If we plaoed the average gross free gold y1eld at 50¢ 

instead of 60¢ 8 oubio yard, and allow liberal amounts tor operating 

expenses, overhead, reserves, amortization, etc. of say lO¢ per 

cubio yard, it reeves e oapital value of the property at over 

ti30,368.800 . 

The writer will say that an immense yardage of gold 

bearing gravel exists in this {:!roperty . which is extreuely rare of 

its kind, ano contains all natural advant ages fDr economical opera­

tion, and easy of acoess, that will pay good dividends under competent 

managemen t over a long per10d of ye aI's . 

I fully oonsider the venture worthy of oapi tal inv8s\,-

mente 

San ~'ranoisoo J Callforn1 a 

January 6, 1~30. 

Respeotifully submitted, 

F. H. Vahrenkamp, 
~onsulting ~ng1neer. 


