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PROPERTY

This property covers the valley of the Rio Acandi Seco, in the
Diatrict of Acendi, Intendencia (Taerritory) of Choco, Republic of
Colombia, South America.

It consists of four claims, or pertemencias, each straddling
and paralleling the course of the Acandi Baco River. BRach claim is
two kilometers in width, one kilometer on each aide of the stream
bed, and five kilometers in length, making an area two kilometers (1%
miles) in width by 20 kilometers (124 miles) in length, containing
about 10,000 acres, the conversions being only approximate. These
four claims are shown on the attached map as La Balboa, La Balboa
No. 1, La Balboa No. 2 and La Balboa No. 3.

The mining rights covered are the placer rights, lode mines be-
ing subject to separate filings by the discoverers. Thus far, no lode
mines have been discovered or filed on, and there are now no owners
of adverse surface rights on the Balboa property.

HISTORY

It i3 quite possidble, and perhaps probable, that the Rio Acandi
Seeco contributed some of the first gold shipped from South America to
Spain. This region is ome of the oldest settled areas of the New
World.

The first permanent settlement in South America was at Cartegena,
some 200 miles to the northecst. Balboa's lost city of Sante Marla,
of which no trace remains, was near the mouth of the Rio Atrato,
about 40 miles to the southeast of Acandi. He spent much time in the
Indien settlementa then located at the mouth of the Rlo Acandi

(approximate site of the present village of Acendi) and at the Rio



Tolo, abdbout l% niles distant. This was Balboa's "stamping ground.”
It is insisted locally that 1t wes from these Indians that he learmad
of an ocean to the westward, and from one of the peaks in the range
that marks the present boundary between Colombia énd Panams, rather
then from & point to the northwest in Panama, that he firat saw the
Pacific,

Evidence of 0ld placer workings, no doubt ground sluices, are
found along the course of the Rio Acandi Seco. At the site of these
0ld workinga the boulders, large and amall, are piled in long, low
ridges or windrows, which offer the only evidence of the former work-
ings. Innumerable flooda have doubtless destroyed evidence of all
except the larger workings. Yhere these old workings can be readily
identified, they are found at the sides of the present stream bed
and vary from about 40 feet to 200 feet i{n length., Stream bed work-
ings at the present time sometimes encounter the same boulder ar-
rangement and produce only lean values. These former workings ex-
ploited such a tiny frasction of the territory that they can be ig-
nored in computing the value of the sections.

This work was no doubt part of the exploitation carried or by
the early Spaniards; the actual labor was probably performed by en-
slaved Indians, the ancestors of the few Cholos and Cunas atill
existing in the region. The Yndians at the time of the Spanish con-
quest ware much more numerous and more highly developed than thelr
descendants are today.

The present Indiena are not miners, although the Cuna women wear
gold ornaments, nose rings, earrings, bracelets and anklets., The
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grave robbing business whioh flourishes in the vioinity of some of
the gold-bearing streams indicates, however, that their Indlan ances-
tors did mine gold, since they could have gecured it in their time
only by mining it, and gold nose rings, earrings, bracelets, anklets
and figures of beeten gold are found in the old graves.

The region, in apite of being one of the oldest settled in South
America, is now one of the world's moat primitive. The Spaniards,
as time went on, moved into the higher, more healthful climate of the
interior, leaving this comatal area largely to the Negroes, who hed
originally been brought over as slaves. It is not known whether these
Negro slaves were used in placer exploitation.

Generations after generations have washed gold, end made their
l1iving thereby, fraom the Agandl Seco and other gold-bearing streama
of the general area, In part, they ground sluice, or use small sluice
boxes of sawed lumber, In part, they simply pan, using a wooden pan
called a batea.

For the most part, these native miners are Negroes, though some
are of Spanish or mixed blocd, Mast of them show evidence of white
or Indian blood; they have features quits at variasnce with the thick
lipa, flat noses and receding foreheads with which we in the United
States mssociate the Negro race. One sees, also, thin-lipped,
straight-nosed Negroes with high cheek bones and high foreheads.

A Colombian company hes now filed on four slaims covering all
the workable portion of the Rio Acandi Seco, end has carried on some
testing and small exploitations, mostly by hand operations. Two
single-drum winches were later installed for working benches, but the
river bed work waa done sntirely by hand.
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In the hand operations, they used s smell sluice box 12 inches
wide by 8 feet long. This vas set et about water level at the edge
of the stream bed, with a amel]l diteh or dam to furnish weter, and
ocorstionally using a short flume with the sluice box set a foot or
s0 above water level. Teams of five to seven worked together; one
loosened the gravel with an almocofre (thin, hooked tool used on a
wooden handle) or a bar, and one shoveled into a batea held by a
third man. The man with the batea(which held about 25 pounds)
usually tossed it on to another passer. There might be as many as
three or four of these batea paassers, the last of them dumping the
gravel into the sluice, at which was a sluice tender. In moving
boulders, all hends "turned to."™ This method represents relatively
efficient native practice,

I watched these operations at intervals over several months, and
noted that recoveries just about paid labor cost., T estimated the
material handled as 1/2 cubic yard per day per maen, Thaeir work was
a sort of pocket hunting, finding, and following the richer channels,
80 their recoveries were above average values. In one bench (which
appeared to have been reconcentrated) the recoveries averaged some
$1.50 per cubic yard, and in one stream-bed operation, approximately
$15.00 per cubic yard. (In this report, "$", and "cents” signify
United States currensy; Colomblan money is designated as pesos or
centavos. )

I watched one winch operation working a 134-foot bench, two feet
above river level, A crew of seven handled approximstely 22 cubic
yards per day, using one small scraper of about 1/8-cubic-yard capsclty
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with a single-drum winch. Two shovelers loaded the secraper, the
winch pulled it to the sluice box, and two other men pulled {t baek
to the bank for reloading. This process was manifestly pretty alow.
A larger sluice box was used (24 inchea wide by 12 feet long), and
was get to digcharge upstream against the current. The recovery was
about 22 cents per cuble yard, tbe low velues being due to the ab-
sence of crevices Iin the smooth crystalline bedrock.

At present, no operations are being carried on, dbut natives are
being permitted to wash gold. About sgixty of them are co angaged,
washing their living out of the stream. The women and children pan,
as do the men. The men average not over 1/2 cubic yard per day, bank
measurement, of river bed gravels panned, and their earnings vary
greatly. I have bought gold from men who averaged $15.00 per week,
based on United States mint values. Others were recovering less than
a fourth of that amount, and others bstween the two extremes,

GEOGRAPHY - CLIMATE - LIVING CONDITIONS

The local supply base 1s Acand{, population about 2,500, a small
port at the mouth of the Rio Acandl on the Gulf of Urabha, on the
Carivbean side of Colombia. Agandi 1s 12 miles by trail from the main
oamp at the center of the Balboa olaims, and i{s about 135 miles south-
eagt of the Colombia-Panama border, which runs slightly east of south
for about half its length end then swings soutbwest,

The climate is, of course, tropical, with dense tree, vine, and
shrub growth. The area beginning south of the Panama Canal and con-
tinuing southeast to the Atrato River is called one of the densest
jungles of the world. Most trees are of the quick-growing, soft-wood
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variety, useless for lumber. Scattered among them, however, are many
which could be the source of good lumber: oceder, oak, guipo, and
laurel. Among the harder woods, there are: balssmo, mora, guayacan
(not the lignum vitee variety). Plenty of timber for operations is
available on the Balboa property.

Rainfall approximates a mean of 80 inches per year., The seasons
are meraly rainy and dry, the area being only 8§ degreea north of the
equator. The dry season, which 18 summer to the natives because 1t is
warmer, usually commences in Jenuary end continues into April; then
comnes rain which continues through May snd June. Then, what is ecalled
“the little summer™” brings less rain through July and August and,
perhaps, September. From then, the rzins usually increase, November
and December (the netives' winter) being the rainy months, when floods
are cammon. Trails become difficult, and movement of heavy machinery
by trail or road is impossible.

There are no roads in this part of Colombia, nor in Southern
Paname. Travel 1s by water or trail. The streams are navigable in
their lower reaches by dugout canoss. Trails follow the beach or
the streams, cutting ocoasinnally over a ridge from village to vil-
lage, Some trails ocsn be traveled mule-back, but most of them are
purely foot trails which only the jungle-trained can follow. Set-
tlements end cultivetlons are found only at the beaches and along
stream valleys.

This distriet raises many bananas; thare is a plantation at
Aeandi from which they are exported to the United States. For loeal
use, the natives raise rice, plantains, coconuts, caceo, some sugar
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cane, yucca and yami (edible root crops), some corn, a few hogs, and
a few oasttle. Most of the cattle and hogsg for butchering are ahipped
in. Very few citrus fruits mre grown, although they do well.

At the Balboa property, plenty of bananas, plantains =nd rice,
ag well as pineapples, papayas, corn, beans, peas, sugar cane, yucca,
yami, and perhaps other vegetables, can be raised for use at the
property if desired.

The basias of the native diet is rice and plantains, and meat when
1t can be procured. Meet is expensive, retailing at about 35 centavos
per pound.

Wild game 18 abundant. Besides the wild hoga, which travel in
herds of three to 300, there are small desr, conejos (animals of the
rabbit family weighing up to 30 pounds or more), tapirs, baboons and
monkeys (many of the natives consider monkey meat a delicacy). Among
the birds, wild turkeys, perdis, and large birds of the quall family
are abundant. There are also a few ducks, a few birda of the prairie
chicken family, and others. I have employed two Indian hunters at
different times, either of wrom could keep a camp of 15 supplied with
meat, even without refrigeration. With refrigeration, fresh meat can
be supplied quite satisfaotorily. The streams contain a few small
edible fish.

There are many tigers, and higher in the mountains, bear are to
be found. Snakes are numercus, but rarely seen. There are boas and
other non-poisonous spakes, as well as the poisonous varieties (bush-
master, coral, blood snake, and others). The small assassin called
Veinte-quatro (named for the 24 hours of life one 18 said to have after
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its bite) is not found in this mrea. If one wears boots on the trail
or passing through sneke terrain, there is little to be feared from
snekes.

Around camp, ordinary precautions must be taken to guard against
ants, scorpions, tarantules and other insects. The most destructive
creature here is the "wee-wee" ant--some large, some small, all red,
and all organized into fighters and workers. They can move into a
field of banenas and destroy it in & short time., <They have not, how-
ever, caused me any difficulty in two years of maintaining cemps.
Another ant to avoid is the "congo", about 5/8 inch in length, with
a strut like a black stallion and a bite producing intense pain and
often fever. Ticks, gnats and other nuisances are to be found, and
the pests vary widely with locality. If the area around 2 camp is
kept cleared of weeds and grass, the crawling things keep avay,
though in new camps ordinary vigllance must be mainteined.

The mean temperature is about 80 degrees Fahrenheit, and 1t 1s
nearly always comfortable in the shade. Around the middle of a
ocloudless day, with a temperature in the nineties, it gets uncom-
fortably warm in the sun. Nights are cool, and one always needs a
blapket for sleeping.

Except for the prevalence of malarla, the climate 1s healthful.
The malarim is not fatal, and the atabrine treatment now used “kmocks
it out" ip a few days. Somse foreignera avoid malsria for vears. The
natives, of course, get it in thelr blood as babies and uncomplaip-
ingly oarry it through 1ife. It must be borne in mind that only the
female of the anofeles mosquito, & minority speciss, earries malaria.
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She must bring it direct from an infected person, and her life span
is only a few days. The hours from 5:00 p.m. to 9:00 p.m. are said
to be the time she ia out., Houses can be screened to reduce malaria
risk, and everyone sgleeps under a mosquito net.

FORMER REPORTS OR ENGIMEIERS® DATA

If any report on the district 1is available, I have failed to
find it, nor have I located any other engineers' datsa.

TITLE AND OTHER GEMNHRAL INFORMATION

Mineral rights in the Republlc of Colombia are nationalized.
SBurface rights are acquired by cleering and cultivating land, but if
the land is abandoned by its cultivator or one of his chain of
asgignees, it reverts to the government. By making permanent improve-
ments, such as growing an orcherd, title to surfass rights in per-
petuity may be acquired.

An owner of & placer or alluvial mine does not own the quartz
or lode rights; the latter may be filed on and acquired by any elig-
ible discoverer. The owner of a lode mine, however, is also the
owner of an alluvial mine under its boundaries,

A mine owner may extend his operetions over land to which others
have acquired surface rights. In this cese, he must pay for surface
deamages, the fee being fixed either by mutual agreement or by the
courts, He owns the timber rights for sush timber as he mey need, if
it i8 found within the limits of his mine. In general, mines may
make use of idle water by teking material possession of it. The first
mine filed on has preferred righte; eny surplus water may be taken by
other mines, and permasnent use made thereof.
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The Colombian eonstitution says the foreginer will enjoy the
game rights as nstionals. In the Intendencia of Choco, however, the
foreigner may not own mines, though he may operate them as a lessee,
Foreigners as individuals may operate in Colombia without special
permit, but foreign companies or gocieties must have a legal permit
to do business. This permit coasts about 600 pesos. A duly-
appointed agent must repressnt the foreign corporation by power of
attorney.

Title to such mines as the Balboa comes direct from the Colob-
bian government. There are four steps to acquiring sueh title:

(1) The AVISO, or notice, in which the discoverer files in the
office of the diatrict aleoalde or mayor (in this case at Acandil) a
notice stetipg that he has discovered and cleims e mine, describing
its boundaries. This aviso is posted, and anyone with an edverse
claim is supposed to assert it,

(2) The DENUNCID, which 1s a olaim of discovery filed in the
office of an official at the capital of the state or territory (in
this case at Quipdo).

(3} The POSESION, whieh is formal possesasion tendered by the
Alcalde at the orders of the Intendente, or territorial governor. In
a sense, the locater may have been in possession ever since his aviso,
as he can mine and exploit the property during the entire period of
perfecting title, provided no adverse claim {8 asserted.

(4) TITULO, which i3 a certificate of title conferred by the
proper official of the national government, and must be registered
or filed.
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The total cost of seauring title, including attormey's fee, 1is
usually about 200 pesos per cleim, and the time required is about
two years. Las Balboa and La Balboa No. 1 have been fully titled.
1a Balboa No. 2 and No., 3 are in the third stage, Posesion. ZEach
¢laim must go through all the above-described steps individually,
not as a group of claims,

Commencing the third year after titling, an annual investment
of 600 pesos for an isolated claim or 1,800 pesos for a contiguous
group, is required to be spent. In the event the expenditure is not
made, the nomal tax of 20 pesos per claim per year is doubled to 40
pesos. This expenditure for development work may be made on any oOne
or on any number of the group where claims are contiguous and being
developed as a group by a single ownership. There is no time limita-
tion for completing the exploitation of a mine.

The mining industry is eapecially favored by the Colombian
government. No direct royalty is exacted, but all gold must be s0ld
to a specifised agency, and the government thereby exacts a tax.
Eighty-five per cent of the value of the gold is paid for in Colom-
bian pesos at U,4. mint values at the current rate of exchange (now
approximately 1.75 pesos per U.S. dollar), and 15 per cent at the
arbitrary rate of exchange of 1.13 pesos per U.S. dollar. Thus, it
is a s8liding tax, verying with rate of exchange. At the present time,
it figures 5.67 per cent of the value of the gold produced.

A foreign or foreign-owned organization, when selling 1ts gold,
may secure 40 per cent of the wvalue thereof in foreign exchangse,
there being no additiona)l deduction or tax thersfor. Any other
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exportation of money 1is subject to a smell tax.

Operators and operating compenies are reguired to pay Colombian
income tazx on net profits, graduated from 1 per cent to 5 per cent on
net incomes of less than 13,000 pesos up to 17 per cent on net income
in excess of 600,000 pesos per annunm,

The duty on mining machinery is approximately 1 centavo per kilo,
or §5.20 at present rate of exchange per short ton, plus some consular
fees.

TRANSPORTATION AND SUPPLIES

There are two or more motor ships of about 100 tons sach, which
carry bonanas weekly from Acandl to Cristobal, a distance of some 200
miles, Meny native sailing boats (canoas) of 40 to 80 tons ply the
coast, mostly back and forth to Cartegena, and are available for
freight. Freight must be landed by means of lighters, many of which
are avajilable, unless brought in the smaller canocas, as the motor
shipa cennot enter the shallow river.

Heavy machinery, weighing in excess of about 3,000 pounds in one
piece, would have to be shipped from Cristobal or Cartegena ejther
in a barge or in a shallow-draft, well-ballasted vessel capabls of
entering the Rio Aecandl to discharge.

Freight rates from U.8. gulf ports to Criatobal, Canal Zone,
are $10.00 per ton or 25 cents per cubdbic foot, ship's option, plus
dock charges. Freight rates by the Hamilton Banana Line from Cristo-
bal, Canal Zone, or Colon, Ropublic of Paname, to Acendi are $7.50
per ton, plus loading charges, and lighterage at Acendi. The canoca
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rate would be lesa. From Cartegena to aAcandi, it is 6 pesos per
long ton, exclusive of lighteragse.

From Acandi to the main Belboa camp, 12 miles, there is a gradual
climb of approximately 450 feet over a fair mula trail. To carry
heavy machinery, this trall would bave to be widened and changed in
places to eliminats grades, which are asmell in extent but steep. The
wldening should be done for 50 pesos per kilometer, plus cost of
bridges. It is estimated that 2,000 pesos should be sufficient to
put the trail in proper condition.

The oost of transporting mule-pack loads from Acandi to the
Balboa camp 18 approximntely two centavos per pound, the centave
being the onme-hundredth part of a peso. A caterpillar tractor would
be required to draw heavy machinery. The present traill crosses the
bed of the Rio Acandi Seco fifteen times, but a few of these cross-
ings could be eliminested. Heavy machinery should be taken in during
the dry season, at times when the river crossings carry only a foot
or so of water.

Native food stmples, such as rice, plantains, sugar, aoffee,
coconuts, lard, salt, and some other articles are obtainabls in
Asandi., Other foodas will have to be shipped in from Cartegena or
Colon, Colon shipments being subject to duty.

Machine~shop work can be secured in Cartegena or in some cases
in the shops of the Canml Zone in Cristobal. Cartegena, a city
80,000 and an important port, affords a wide assortment of machinery
and supplies, ZLumber, at a cost of aix centavos per foot, can be
segured from a sawmill located at Aocandl.
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LABOR

Native labor, mosgtly Negro but some Colombianos of mixed axtrao-
tion, is avallable. The standard rate of common laborers' pay in
the districet is 1.20 pesos per 8-hour day. Better-than-average
laborers draw up to 1.50 pesos per day, end native straw bosses are
gatisfied with 1.75 to 2.00 pesos per day. Figuring the peso at
1.75 per U.S. dollar, common labor runs roughly 70 cents to 86 certs
per day. The labor {3 falrly efficient--comparable to the gouthern
U.5. negro.

Carpenters draw from 1.3 to 3.00 pesos per day, depending on
demand and skill. Blackamitbs eand mechanics, some of whom are com-
petent, draw about the seme amount. Many have worked for foreigners
in other parts of Colombla or in the Canal Zome. A salery of 100
pesos pexr month will hire the best native mechanicas. Some of the
native labor has hed small-scale placer mining experience with pan,
sluice box and ground sluice., The common labor supply is empla.
Mechanics and other artisans would have to be brought in from other
mining distriets, of which Colombia has many,

A concern whose monthly payroll exceeds 1,000 pesos is required
to furnish for its employees: (1) medical attention when needed,
(2) hospitalization when necessary, and (3) compensation insurance.
Rate on compengation insurance is about 6 per cent of the payroll.

Those employed on a monthly basis are entitled to a two weeks!
vacation with pay each year. In the event of the discharge of a
monthly smployee, he i3 aentitled to a bonua of one month's pay for
each year of hia aservice.
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Colombia specifies a minimum wage of 1.20 pesos per 8-hour day,
and a dsy of rest each week (Sumdiay or other regular rest day),
without pay, for men paid by the day.

GEOLOGY

The Rio Acandi Seco empties into the Rio Guati, whiech in turn
flows into the Rio Acandl, The hesadwaters of the Rio Acandi Seco
are in the Cordilleraes of the Andes, where the continental divide is
only some 15 miles from the east coast of Colombla, which is there
the Gulf of Uraba., The peaks of the Cordilleras in the vicinity are
about 4,500 feet in elevation. The course of the river i3 about
north 70 degrees east, belng roughly perpendicular to the local axis
of the Cordilleras.,

The average rate of stream gradient aocross the eastermmost c¢laim,
La Balboa No. 2, is 55 feet per mile. Progressing upstream westward
across La Balboa No, 1, it inoreases to 65 feet per mile; across la
Balboa, 180 feet per mile; and across La Baldboa No. 3, the gradient
becomes much steeper.

It is a young stream, with capnon wells in places in the upper
reaches. Beginning in the eastern part of Ia Balboa and continuing
downatream eastwerd through La Balboa No. 1 and No. 2, there are good
benches, widening downstream. Except where interrupted by a couple
of narrow gorges, they vary in width from a hundred yards to a quarter
of a mile or more, The 8011 overburden averages about three feet,
and the gravel about nine feet, making about twelve feet to bs handled
in washing the bench gravels. The values for the most pert lie in
channels and crevices in the bedrock. Where there is a clay content
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the gold i1a distributed more or lesas through the gravel. DBut where
little or no clay occurs with the gravel, which is gensrally the case,
the gold has settled to bedrock and 18 found mostly in the cerevices.
Both gravels and soil overburden invariably show fine gold, sometimes
also coarge. Values are not uniformly distributed, but are spotted.
There are areas of thin values and chennela of rich values., These
rich channels result from traps rather than from reconcentration.

The exposed rockg are predaminantly hard crystalline granites,
with some decamvosed granites, hard basalts and hard schists, No
sedimentary rocks were observed. Bedrock in the crystalline granites,
basalts and schists 1s very uneven, characterized by deep crevices and
high, haxrd, miniature ridges and kmnolls. This feature offers a
clean~-up problem, whioh will be discussed later,

The gold recovered is very coarsge, and many nuggets weigh more
than a grem. Occasionelly, a nugget of an ounce or more is found,
and one waighed over lé ounces. Most of the gold is rough, indicating
little wear and movement since being freed from ites source rocks,

Some 1s worn smooth from greater movement. Occasional pieces of white
quertz showing free gold are found. The gold is of high grade, as-
saylng 868 to 870 fine, and 18 easily recoverabls in a standard type
of aluice box. A large amount of blask sand occurs, together with
magnetite pebbles., I found no platinum or tin.

The source of the gold is unknown. It is too coarse to postu~
late Lts source as digseminated in the country rock. The grsater part
has ita souree upstream from the portion tested, that is, above the
possaibly workable placer area, while soms is carried im by tridbutary
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ereeks within the limlts of the Balboa cleims. It apparently comes
from stringers, veins or lodes occurring over a wide area in the up-
per drainage area of the river. If it is a series of stringsrs, veins
or lodes, then all appear to derive thelr enrichment from the same
genersl source, since the gold is all of the seme fineness. The
vegetetion is so dense that it is practical to prospect only where
canon walls occur. Therefore, locating the source appesrs to offer

a most difficult problem,

Along the Cordilleras to the southward some S50 miles, there ap-
pears to have been & hiatus in continental uplift and a period of
intense erosion of Silurian shales, slates and schists, giving thick
alluvial deposits amlong the easternm slope of the range, followed by
uplift and the development of the present rjiver system, with recent
erosion leaving gravel hills sometimes 100 feet above the present
river beds. If the same hiatus ocourred here, its only effect was to
retard erosion of the harder igneous rocks comprising the core and
flank of the range.

There is now going on a reconcentration of the liberated placer
gold and 1ts deposit ms richer gravel in the present streem. The
thickness of the streem bed deposits averages approximately 1 yard,
The gravel falls into two classes: (1) bench deposits, one to four
feet above the river bed, and {2) river bed deposits, in river.

The boulder content, of plus 12 inches dlameter, varles greatly,
from about 20 per cent of the deposits in the sastern end of the
claims to nearly 40 per cent at the center of the clelms, with the
large~boulder persentage continuing to increase upstreem. The
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handling of these boulders presents the major problem in the exploita-
tion of the Balboa mine. Many are quite large--of four-foot diameters
and greater,

The Rio iAcendil Seco carries snough vater for any practicable
placer operation, flowing some 2,000 cubic feet per minute even in
the dry season. In the rainy seoson, sudden flooda multiply that
flow many times. The drainage area is amall, the rises come gquickly
and the river becomes a torrent with the water riaing two or three
feet after ordinary rainas, During the protracted rains of the rainy
season, the flood stage is much higher, even up to 10 faet or more
in the narrower plasces. When the rains stop, the flood subsides in
a Tew hours, and the flow returns quickly to almost its normal season-
al level.

VALUE OF SECTIONS

The testing was done over a period of six months, and a total of
154 samples were teated., These 154 tests all went to bedrock; those
not reaching bedrock were ignored.

The gold recovered in easch test was weighed and the volume of
semple was estimated in the amall-scale teating, and measured in
the case of the larger volumes. In pits and amall outs the testing
method varied., In some csaes all the material was washed, in others
a complete cross section was cut, while in other cases samples of
only the gravel or lower gravel were taken. In the lstter ceses, the
volume of all material above the actual sample was calculated in de-~
termining values, but was saasumed to be valueless. VWhere samples ex-
ceeded 1/2 cubic yard they were generally put through a sluice box,
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or sometimesa ground-sluiced in river bed ssmpling.

In the early testing, the velues obtained were so gpotted that
an effort was made to test the benches by sluicing blocks of 30 cubic
yards or more, Even then results continued spotted, and throughout
the testing both benches and stream bed have shown extremely gpotted
values. 5o far as the benches ure concerned, no additional informa-
tion is to be gained from the natives, their work being confined to
the river bed.

In view of the small amount of bench testing, the spotted char-
acter of the results, and the lack of confirmatory information from
the work of the natives, it is patently impossible to evaluate the
banchea. Therefore, no such attempt is made here,.

With the river bed, we have a somewhat different situation.
There we have, in addition to my own sempling, much confirmatory in-
formation from the work of 30 or 60 natives. In many cases, 1 oould
get complete results on their operations by advancing them food sup~
plies and dbuying their gold. Although spotted velues sre prevalent,
and while further testing of large volumes mey reduce the valustions
thus far indicated, it is spparent that the river bed carries good
valves. These values, though mined by the crudest methods, are suf-
ficlent to afford the natives a living, and most of them will not
work more than four or five hours a day unless driven by a boss.

The adviaability of further testing of larger volumes will be discussed
later.

The river bed gravels increase in value from an average of 32
cents per cubic yard at the easternmost mile tested to %3.006 per
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cubic yard at the western limits of Mile 4 East., 1 expect further
testing to reduce the latter average. On the besis of the results,
the entire streem bed tested shows an average of $1.06 per oubic yard,

If the entire streem bed from Mile 9.3 last to Mile 4.0 East
could be viashed, therse would be a total yardage of some 447,800 cubic
yards and a recovery of 3478,221.00.

Averaging the various sections of beneh samples, including bank
at river and benches back from river, we get an average of 19 cents
per cubic yard, too low for profitable exploitation., However, there
are benches upstream from the eastern limits of Mile 5 East contain-
ing values well in excess of the average shown.

Further testing will be reguired to determine bench values. In
faet, a thorough testing progrem will be pecessary to provide proper
data with which Y0 compute the value of the bench sections,

CONSIDERATION OF OPERATING METHODS

The operating problem is dual, comprising the bedrock problem and
the boulder problam.

(1) Bedrock. The predominating bedrock being a hard, crystalline
granite, it cannot be dug satisfactorily by dragline or shovel. It
must be well cleaned in order to recover the values, whiech are found
chiefly on the bedrock and in the crevices. C(Cleaning the bedrock, then,
for all practical purposes, enteils a hydraulis or hend operation
throughout, or & combination of dragline or shovel to handle as much
asg practical, and hydraulic or hand operations for cleaning the bed-
rock and crevices, As previously stated, the bedrock i3 extremely
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(2) Boulder, With such a2 content of large boulders, grading
fram about 20 per cent at the sastern limits to 40 per cent or more
of plus 12-inch diameters at the center of tha claimsg, and continuing
to increase upstream, rionltors are hardly practical. The bhoulders
could be screened out, of course, by grizzliea. But the time lost
removing boulders from the grizzlies would slow down the operation so
much thet the method would be economicelly unsound with the values
apd distribution of gravels indicated. The monltors would he held
up most of the time by the boulder-removing part of the operation.
The boulder problem would prove increasingly difficult progressing
upstrcam, and more difficult in the river bed gravels then in the
bench gravels, since the river bed ocarries a much gre:ter percentage
of large boulders. Therefore, in spite of certain favorable factors
{steep stream gradient, fair water supply availeble reletively close
to the operaetion and at an elevation sufficient to provide the
required pressure, and control of &)l areas useful to the operation)
hydraulicking is in my opinion eliminsted by the boulder problem.

In oconsidering dragline or power shovel, the boulder problam egain
offers difficulties. There are too many large boulders to be thus
handled at reasonable costs, say not exceeding £5 cents per cuble
yard of bench gravels, including depreclation. This is in addition
to the bedrock problem discussed in paragraph above, and flood danger.

If costas per cubic yard were no objeoct, the material downstream
from }ile 4,0 Eaat eould be handled in volume by a combination of
dragline (with auxiliary power shovel equipped with rock grab, or
winchea for stacking boulders) and monitors or hand operation for
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cleaning bedrock. This would involve a separate slulce or washing
plant for the bedrock gravels. In the Balboa property, the recover-
able values appear too low $£0 justify such expensive installations
and operations. Also, the flood danger 1s ever present, and expen-
9ive instellations could suffer grcat damege through floods. Fur-
thermore, the character of the stream is such that it would be im-
practical and doubly dangerous from a Lloocd standpoint to tske =
dragline upstream from Mile 5.5 East.

If further testing is decided upon, end if such further testing
shows sufficiently better wvalues than the preliminary testing hes
shown, then it may be posgible to operate the property profitably on
a small scale by a hand operation, or a serles of hand operations,
utilizing the cheap labor available. In test slulocing even difficult
benches, my costs have been kept under 30 cents per cubic yaerd where
80 cubic yards or more were sluiced. That work utilized no mechinery
but moved boulders, large uand small, by hand, and naturally ambraced
en abnormal emount of boulder stacking and installation time.

PROPOSED METHOD OF HAND OPERATION

This material under conditions maintaining in this locality can
be moved more safely and more cheaply by hand and amall machinery
than by the usual placer installations. Volume can be secured by
installing multiple units along the streams at proper intervals.
Efficlient methods should handle the bench gravaels at a cogt not to
exceed 25 cents per oublc yard, bank measurement, excluding deprecia-
tion, and may with proper organization be reduced. Some experiment-
ing would have to be done to determine the cost of handlipg the river
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bed material in volume, though it is safe to say it will be much
greater than the cost of handling bench gravels,

To handle river-bed materiael efficiently, the stream bed would
have to be dried up, which means that parallel channels would have
to be dug and the stream waters diverted thereto. The material
removed in digging sucb channels would, of course, be washed. If
the recovery proved too low to defray the cost, the deficit would be
chargeeble to the stream bed operation.

Standard 30-foot sluices would be needed, with riffles made of
angle iron of the usual dredge-type construction, with undercurrent
for catching fine gold, giving a fall of 8 inchets per 12 feat of
sluice section.

To work e bench and the river bed simultaneously in one sluice,
two double-drum winches with each sluice arnd pumps for devatering
holes would be installed. Treck and mine cars of, say, 30-cubic-foot
capacity would be placed on the bench, (The ear trucks can be
shipped in and the bodies made on the ground.) The cars, loaded by
hand and tremmed to the tase of the hopper, would be pulled by one
winoh from there to hopper level, dumped, and the contenta fed to
the sluiace.

It 18 only with some difficulty that the river bed, carrying
its normal water, is workable during low water. For proper results,
the stream should be diverted and the channel dewatered. Then 1t
¢ould be worked essentially in the same mannar as the benches, For
working it in low water, gravel boats made on the ground of bolted
hardwood, 30 cubic feet in capacity, pulled back and forth by the
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same winch as the one handling cars, could be loaded by hand, the
loaders stackipg their boulders behind them in the cleaned river bed
and using the winch to stack larger boulders requiring moving. The
gravel boat, made on hardwood skids, would be pulled up a ramp,
dumped into a hopper, and the gravel I'ed to the sluloce.

One winch can be used to stack tailings and large boulders in
bench or stream bed. The winch moving gravels to hopper may also be
used in stacking river boulders. It may in some places prcve necea-
sary to use winches and pit men during noon hours and after the
crew's quitting time for boulder and tajlings stacking, Using only
two winches, there will be muoch changirng of cables from one operation
to another and back again, but the labor for such work ia cheap and
the real element 13 winch time lost., If the winches are overworked,
the cars can be pulled up a low incline and dumped by two men using
a hend-powered winch. Resourcefulness in many ways will be required
in such an operation,

Bench gravels can be fed from one side and river bed gravels
from the river side of the same slulce. The daily capacity of each
sluice would be limited by capaclty of flume and the amount of track-
age which could be laid advantageously. The uneven bedrock will make
it difficult, no doubt sometimes impossible, to carry trackage as
low a8 desired and in the placesa desired.

The river gravels, the river bed being narrow, are limited to a
fraction of the bench deposits. In working an entire bench to &
width of 100 yards and the river bed simultaneously, the bench would
furnish about 400 cublo yards to some 30 cubic yards of river gravels
per lineal yard of river, taking the everage width of the river bed
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a8 30 yards. Manifestly, as much or as little of the bench as desired
oould be taken.

On both benches and dried-up river bed, holes will require de-
wutering and will necesaitate pumping. ©Some holes will, during opera-
tions, require more or less continuous pumpinyg of seepage waters.

Two sell-priming pumps, one 2-inch and one 4-inch, should be provided
Tor such dewatering.

In Appendix 1 13 shown the approximate cost of equipment and
inatallation for such an operation as above described, with capacity
of 100 to 200 cubiec yards per 8-hour day.

An instellation for handling only river-bed material could
elimipnate one winch, and possibly cars and trackage. Also, a smaller
flume and sluice box could be used, since e river-bed operation cannot
provide efficiently the sume volume B3 & bench operation. A volume
of 7?5 cubic yards, bank measurement, per day would be good yardage
for such a river-bed operation as described,

To aid in stream diversion, cutting through from old channel to
new ohannel and damming old chanmnel, a smell power shovel with digging
bucket of even 1/4 or 3/8-cubic-yard capacity and 30-foot boom would
be desirable but not essential., In the absence of such a power
shovel, a 1/2-cublo-yard, Sauermen-type digging screper, used as a
dragline with a wineh, could be substituted.

Flood risks can be reduced by installing winches on high ground,
moving portable pumps to safe ground at the end of each working day,
and keeping other equipment, when not in use, safe from flood waters.
During the rainy season, sluices can be "loaded” before quitting
work or as the river shows sligns of unusual rise during working hours;
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ramps and inclines can bo anchored and flumes kept weighted down.
Thus sluice and flume instellations may come through ordinary high
waters without great damage. And such damage as occurs may be re-
paired without great cost.

All the native miners are accustamed to working in water. Some
have had experience working im strerms where they would have to dive
under the water to f1ll their bateas,

The jungle growth of fers no seriocus problem. The trees can be
felled, and tho vegetation and brush cut by machete men. After dry-
ing a few weeks, all can be burned. The cost is about 20 pegos per
ecre, Naturally, the clearing is done weeks ahead of the inatmlla-
tion of equipment. Roots are stacked as uncovered im mining opera-
tions,

All posalble plece work should be contracted. 5Schedules exist
for road clearing and ground olearing. A schedule for oar loading
(one for bench gravels, end another for river bed} would have to be
worked out.

RESUME AND CONCLUSIONS

The testing thus far would indfcate the river bed itself to con-
tain an average of $1.06 per cudic yard, or a total of 3478,241.00
for the possidbly workable portion between Mile 9.3 E and Mile 4.0 E.
FPurther gampling in large blocks may revise this flgure.

Upstream from Mile 4.0 E, the stream becomes merely a mountain
creek with many canon waells, too difficult of operation to consider
éxploiting on any scale worthy of mention here. Further testing to
confirm the velues thus far indicated appears justifiable, especlally
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the washing of larger blocks of stream bed deposits.

Thea results thus far obtained in bench sampling are too sovotted
to warrant a judgment as to the bench values. It 1s noteworthy,
howaver, that the section whberein most testing has been done, Kile
4,0 E to Mile 5.0 E, shows the highest average of any mile section,
From 33 bench tests, an average value of 35% cents per cubic yard is
obtained, and from 12 river bed testa, an average of $3%.005. If
further consideration la to be given the property, a comprehensive
bench-teating program should be caerried out. Drilling {8 not reecom-
mended because of three considerations: (1) the boulder ocontent,

{2) the absence of clay, letting the heavier gold settle to the
bottom of the hole, with the consequent difficulty of its recovery
from bedrock of the character prevalent, and (3) the fact that cheap-
labor pltting is not expensive, ground waters in the dry season not
interfering greatly.

The coat of piltting should average about 15 pesos per pit and
7.50 pesos for cuts, these figures including cost of washing samples.
A total of 32 cuts (16 on each river beank per mile, spaced at 330-foot
intervals) and 32 pits (a row of 16 on each side, spaced 330 feet
back from the euts) should provide suffiocient data for the wveluation
of the banches for the immediate purpose of determining the aggregate
recovery from the river bed and such bepsch deposits as must be handled
for stream diversion, provided the benoh values alone prove too low
for profitable exploitation.

The cost of the unifomly-spaced, pit-and-cut sampling outlined
per linesl mile can be figured at 720 pesos, $426.67 U.S. currenay,

for labor costs. Testing of old stream channels and sluicing of
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blocks will involve additional expenss.

It is ssfe to gay that if recoverable beneh values exceed an
average of 30 cents per cublic yard, at least for such deposits as must
be moved for stream diversion, then the mine can be profitably worked.
If such bench values average 25 cents per cubic yard, it can possibly
be worked at a profit.

If the values in pitting continue spotted, a3 they no doubt will,
then test blocks of bench gravels ghould be sluiced.

In any further testing program, old river channels in the area
tested should be searched out, sampled thoroughly, and mapped, since
such channels have undergons reconcentration and consequent enrich-
ment, and also offer possible chennels for stream diversion,

It 1s, of course, impoasidble to predict profite until the value
of the sections is definitely determined. The guestion is not bench
values alone, nor stream bed alone; it is the aggregate recoverabdle
valuas from workable sections of stream bed and such portions of
benches as will pay or which must be moved for stream diversion.

These feotors are balenced against equipment and operating costs.

As to volume, the amount of profitably workable benoh deposits
is entirely problematical, Orn the basis of results thus far, the
volume of possibly profitable river-bed depositas, supposing the river
bed from Mile 8.0 East westward to Mile 4.0 East to be profitably ex-
ploitable, would be some 299,800 cubic yards. This would provide
200 cubic yards per day for 1499 deys (probably six working years,
deducting Sundeys, holy weeks, fiesta days when the natives will not
work, and shut-down periods). Onr the basis of the preliminary testing,
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this 299,800 cubic yards shows total recoverable values of $438,841.00
or 31,46 per cubic yard.

In any consideration of hydraulilc or drsgline operations, any
economy resulting fram cheap labor is more than offset by diffi-
culties and expense of transvort, and isolation from large supply
bases. More important is the consideration that the bedrock and
boulder problems render hydraulicking and draglining unduly difficult.
To put guch machinery es a dragline into the Rio Acandi Seco is to in-
vite flood damege. Therefore, small units (as few ag or es many =8
copditions and availeble capital warrant),relatively inexpensive,
adaptable to flood protection, and utilizing cheap labor, appesr to
offer the only possible practical operating method. The alternative
appears to be to let the proposition alona.

RECOMMENDATIONS

I believe the results thus far justify further testing of large
blocks, 500 cubie yards end upwards, of the river bed itself, the
blocks to be located more with reference to favorable conditioms for
working the wet river bed end economicecal handling then to regular
spacing. XYour such tests at intervals of approximately 1/4 of &
mile, the first in the vioinity cf Mile 4.75 East, with one up~
stream and two downstream therefrom, might be sufficient to justify
the small installation outlined in Appendix 1, providing the neces-
sary bench testing shows the net cost of diversion channels to bs
not too great.

The two small, single-drum winches now on the property, together
with other equipment available there, should be practically gufficient
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for the purpose. Some repairs and additional Vvools, flumes, and
sluices will be required at a total expense of about $800.00.

The cost of such river-bed testing should be largely or wholly
reimbursed by gold recovered. A fund of $2,000.00 in addition to
the $800,00 for repasirs, etc., should finance the river-bed work.
Such o testing operation should furnish also the information required
as to handling costs of river-bed material in volume by hand methods.

If the four tests recommendsd show sufficient velues, some
41,000 ocubjie yords (ample yaurdage for the amall operetion outlined)
will be blocked out. And if the vrrallel bench values tested simul-
teaneously justify it, the operation can thereupon be underteken,

If these results are not favorable, then further testing up-
gtream to Mile 4.0 East and downstream as far as results warrant can
be undertaken if desired at that time, the corresponding benches
again being tested simultaneously,

If and when an opersting unit 1s inastaelled it should first make
a diversion channel; then with the waters diverted, it cen be moved
to sucoessive locations for washing the deposits from the dried-up
river bed, along with such bench deposits as the values thereof
Justify. Uith the first unit in operation, the expansion of opera-

tions will be dicteted by results.,
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Main Cemp at La Balboa, with Jungle Baokground

Bed of Rio Acandi 8eco at Trail Crosaing at Mile 7.4 East
(Note river boulders in stream bed and jungle wall &t

stream bank,)
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Cholo Hunter, 18 Years 0ld

At Balboa Camp

Banana Boats at Their Anchorage at Acandi
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Cuna Indians st Acandi
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APPENDIX 1

Approximate Cost of Equipment and Inatallation of Plant Provisionally

Recommended
Negessary for each unit:
2 winches, double-drum, with Ford V-8 motors 4 2,100.00
2,000 feet cable (9/16-inch) 120.00
20 sets car trucks (available herea) 400,00

1,000 feet rails, splice plates, spikes,
two switches {aveilable here) 375.00
1l 4-inch Jeeger self-priming pump and

1 2-inch Jaeger self-priming pump, with accessories,

discharge hoses, suotions, ete. 1,160.00

2 1/2-cubje-yard Sauerman sorapers 320,00
Picka, shovels, smal}l tools, nails, bolts, misec. 500.00
Cmting above equipment 300,00
Freight & transportation, U.3, gulf port to Acandi 600.00
Tranaportation Acandi to lLa Balboa 600.00
Duties 200,00
Inatallation of equipment 1,500,00
30,000 feet lumber and transportaetion thereof 1,500.00
$10,265,00
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APPENDIX 1

{cont,)

Turther Outlay for Initial Unit - Not MNecessarily Duplicated on

Additional Units

2 months' payroll, 50 days at %75.00 per day
Gas, o0il, greases, 50 days

Camp equipment

Native quartera

Road, Acandi to lLa Balboa, 12 miles

Necessary for eaoch unit, as shown on page 35

Total

Trucking or freight of equipment to U.S. shipping
point; power shovel, its cost, freight and trans-
portation (if furnished), will involve additional

cost.
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$ 3,750.00
715.00
400.00
500,00

1,150,00

8 6,516.00

10,265,00

$16,780,00
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